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Executive Summary 
Introduction 

The United States of America (U.S.) and the Navajo Nation entered into a Consent Decree (CD) with 
Cyprus Amax Minerals Company (Cyprus Amax)1 and Western Nuclear, Inc. The CD was approved by 
the U.S. District Court for the District of Arizona and has an effective date of May 22, 2017. This Removal 
Site Evaluation (RSE) Report is submitted in accordance with the Statement of Work described in and 
pursuant to the terms of the CD. This RSE Report describes the activities performed and summarizes the 
results of investigations conducted to characterize chemical and radiological conditions at the Firelight 
No. 6 Mine Site (Mine Site). Site characterization data collected at the Mine Site and a multiple-lines-of-
evidence approach will be used to determine the volume of mining-impacted material, including the 
presence of technologically enhanced naturally occurring radioactive material (TENORM) from historical 
mining activities. This RSE Report does not establish cleanup levels or evaluate potential cleanup 
options. According to the RSE, and after reasonable opportunity for review and comment by the Navajo 
Nation Environmental Protection Agency, U.S. Environmental Protection Agency (U.S. EPA) may 
determine that additional work is required, such as interim response actions, risk assessments, and 
evaluation of response action alternatives through an engineering evaluation/cost analysis. 

Firelight No. 6 Mine Site 

The Mine Site is located in northern Arizona in Oljato Chapter of the Navajo Nation on Tribal Trust Land 
(Figure ES-1) and was identified by U.S. EPA as one of 46 “Priority” abandoned uranium mine sites 
located within the Navajo Nation. The Mine Site was identified as a Priority Mine Site because of its 
proximity to potentially inhabited structures and gamma screening measurements that were elevated 
greater than background, as identified by U.S. EPA (U.S. EPA 2014). The Mine Site is approximately 
1.3 miles west of U.S. Highway 163 on Moonlight Road. The Mine Site boundary comprises 10.51 acres 
on Tribal Trust Land. Historically, the mine was known as Naschoy, Naschoy Mine, and Firelight #6 
Claim, and by the Navajo Abandoned Mine Lands (NAML) Program as NA-0222 and Mon011. 

Historically, the mine was active from 1959 to 1960 and produced 2,141 tons of ore (U.S. EPA 2007). 
Underground methods were used for mining at a depth of approximately 170 feet below ground surface. 
A 31-degree decline (portal) and hoist house were used to access the mine workings (Chenoweth 1992). 
Mining was terminated in March 1960; equipment was removed from the Mine Site, and the decline 
(portal) was filled in with dune sand (Chenoweth 1992). A mine visit report from June 1960 stated that the 
portal had been filled and completely covered, and that the mine was in satisfactory condition for 
permanent abandonment (McConnell 1960b). No milling was conducted at the Mine Site, as ore was 
hauled offsite for processing. Historical mining activity targeted naturally occurring uranium ore deposits 
in the Shinarump Member of the Chinle Formation. 

The NAML Program conducted mine reclamation and closure activities between 2001 and 2002 during 
the Monument Valley 4 Reclamation Project (NAMLRP 2002). According to technical specifications in a 
NAML closeout report, concrete debris from former structures and waste rock from four stockpiles were 
consolidated in a burial pit and capped by NAML (NAMLRP 2001). 

During RSE field activities conducted in May 2019, Jacobs Engineering Group Inc. (Jacobs)2 evaluated 
the overall state of the Mine Site and observed a pipe that is likely the Mine Site’s former dewatering well. 

 

1
 Cyprus Amax refers to its former subsidiaries, Climax Uranium Company, American Metal (AMAX) Inc., and Foote Mineral Company, and 

to the Vanadium Corporation of America, an entity to which Cyprus Amax has an indemnity obligation. 
2 On December 15, 2017, CH2M HILL Companies Ltd. and its subsidiaries, including CH2M HILL, Inc. (CH2M) became part of Jacobs. 

CH2M/Jacobs performed the RSE work, and Jacobs prepared this RSE Report. Jacobs and CH2M are referred to collectively as “Jacobs.” 
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No other mining features, structures, or observable features, that were distinguishable from the 
surrounding area, were identified during the RSE investigation. 

Removal Site Evaluation Investigation Field Activities (2017 to 2019) 

Between September 2017 and December 2019, Jacobs conducted field activities in accordance with the 
CD, the approved RSE Work Plan (CH2M 2017), and the approved RSE Work Plan Addendum 
(CH2M 2018), the latter two of which are collectively referred to hereafter as the Work Plans. Through this 
investigation, the following information was developed to assist in evaluation of data quality objectives 
(DQOs): 

1) Determine representative background threshold value (BTV) for the Mine Site. (A BTV is a calculated 
value that represents a typical value for gamma count rates and concentrations for primary 
contaminants of potential concern [COPCs] that naturally occur in the environment.) 

2) Identify IL exceedances in soil and sediment using site characterization data; including gamma count 
rate from walkover gamma scanning and from surface soil, subsurface soil, and sediment sampling. 

3) Statistically evaluate the relationship between concentrations of radium-226 (Ra-226) in surface soil 
and gamma count rates, as well as gamma count rates and dose rates. 

4) Investigate if mining-related activities such as blasting, machine maintenance and refueling, and use 
of electrical equipment resulted in releases of explosives (including perchlorate), petroleum 
hydrocarbons, or polychlorinated biphenyls. 

5) Identify whether there is evidence that surface water and/or groundwater, if present and able to be 
sampled, have been impacted by mining-related activities. 

6) Estimate the lateral and vertical extent of mining-impacted material, including TENORM, at the Mine 
Site. 

Findings and Discussion 

Jacobs conducted initial field activities between September 2017 and June 2018 and then conducted 
supplemental field activities in June, September, October, and December 2019 to address the DQOs 
(CH2M 2017, 2018; Jacobs 2019a) and evaluate the extent of mining-impacted materials, including 
TENORM and naturally occurring radioactive material (NORM) at the Mine Site. The findings of the RSE are 
as follows: 

1) DQO 1 was attained. 

• One background reference area (BRA) was selected based on the predominant geologic 
formations at the Mine Site: alluvium above the Chinle Formation. BTVs were calculated based 
on gamma count rates and analytical concentrations within the BRA for the primary COPC. BTVs, 
in addition to U.S. EPA Regional Screening Levels, if available, were used to derive ILs, which 
informed the evaluation of subsequent DQOs. 

2) DQO 2 was attained with data gaps. 

• The type and extent of affected environmental media has been determined through gamma 
radiation surveys and surface and subsurface soil sampling, with the exception of seven 
subsurface sample locations (31-MS-041, 31-NNWP01-002, 31-NNWP03-001, 31-NNWP04-004, 
31-NNWP04-005, 31-NNWP05-007, and 31-H1-007) that were not vertically delineated because 
of refusal or terminating sampling because gamma count rates were less than 2 times the BTV. 
Sediment sampling was not performed because there were no drainages observed exiting the 
Mine Site boundaries. 

3) DQO 3 was attained with a data gap. 

• The data were collected according to the Work Plan to determine if a correlation existed between 
gamma count rate (in counts per minute [cpm]) and Ra-226 surface soil concentrations (in 
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picocuries per gram). The correlation achieved acceptable statistical performance criteria and 
model validation. The correlation is therefore considered usable for estimating lateral extent of 
Ra-226 soil concentrations during an engineering evaluation/cost analysis. 

• The data was collected according to the Work Plan to determine if a correlation existed between 
gamma count rate (in cpm) and dose rate (microrem per hour). The correlation was unable to 
achieve acceptable statistical performance criteria and model validation. The correlation is 
therefore considered usable within the range of 10447 cpm and 18650 cpm to estimate potential 
dose rate. Cyprus Amax is exploring additional methodologies for dose rate correlation at 
Group 2 Mine Sites. 

4) DQO 4 was attained. 

• Data were collected in accordance with the Work Plan to evaluate if mining-related activities 
released secondary COPCs into the environment. Mine Site soil sampling data for secondary 
COPCs were less than the ILs, indicating no release of explosives (including perchlorate), 
petroleum hydrocarbons, or polychlorinated biphenyls. 

5) DQO 5 was attained. 

• There were no surface water locations identified within a 1-mile radius of the site, so surface 
water samples were not collected as part of RSE field activities conducted at the Mine Site. There 
was one well located within a 1-mile radius of the site; however, consistent with conditions in the 
Consent Decree, the dewatering well discovered at the Mine Site was not sampled during RSE 
activities because the well was obstructed. 

6) DQO 6 was attained. 

• The volume of mining-impacted material, including TENORM, in excess of the ILs was estimated 
to be 21,000 cubic yards.
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1. Introduction 
This Removal Site Evaluation (RSE) Report describes the activities and results of investigations to 
characterize chemical and radiological conditions at Firelight No. 6 Mine Site (Mine Site). Jacobs 
Engineering Group Inc. (Jacobs)3 performed the activities for Cyprus Amax Minerals Company 
(Cyprus Amax)4 in accordance with the Consent Decree (CD) (United States of America and the Navajo 
Nation 2017) entered into by the United States of America (United States), Navajo Nation, Cyprus Amax, 
and Western Nuclear, Inc., with an effective date of May 22, 2017. Jacobs performed fieldwork in 
accordance with the CD, the approved RSE Work Plan (CH2M 2017), and the approved RSE Work Plan 
Addendum (CH2M 2018), the latter two of which are referred to collectively as the Work Plans. The 
U.S. Environmental Protection Agency (U.S. EPA) approved the Work Plans on September 13, 2017 
(RSE Work Plan), and May 31, 2018 (RSE Work Plan Addendum), before commencement of the RSE 
field activities. This report presents the RSE results but does not establish cleanup levels or evaluate 
potential cleanup options. According to the RSE, and after reasonable opportunity for review and 
comment by Navajo Nation Environmental Protection Agency (NNEPA), U.S. EPA may determine that 
additional work is required, such as interim response actions, risk assessment, and evaluation of 
response action alternatives through an engineering evaluation/cost analysis (EE/CA). 

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), also 
known as Superfund, was developed to allow U.S. EPA to facilitate or direct the cleanup of contaminated 
sites, with the overarching goals of protecting human health and the environment, imposing financial 
accountability on the responsible parties, involving communities in the process, and returning sites to 
productive use. Cleaning up Superfund sites is a multi-phase process that includes assessment, decision-
making, cleanup, and operation and maintenance. The CERCLA process for abandoned uranium mines 
(AUMs) on the Navajo Nation is depicted on Figure 1-1. During the assessment phase, RSEs are 
conducted to evaluate the extent of contamination and associated risks. During the decision-making 
phase, potential cleanup solutions are evaluated and compared in an EE/CA and then presented to the 
public for input. Following the public comment period, the selected cleanup solution is documented in an 
Action Memorandum. During the cleanup phase, the selected cleanup solution is designed and 
implemented. During the operation and maintenance phase, the sites will be monitored and maintained to 
keep the public and the environment safe. Community involvement, coordination with applicable Nation 
Navajo governmental agencies, and planning for a site’s future are ongoing throughout the process. 

The information in this RSE Report is intended to describe the results of investigations to help inform the 
four nested stages of problem-solving, consistent with CERCLA and the Fundamental Laws of the Diné. 
This RSE Report recognizes that under the Fundamental Laws of the Diné, the four problem-solving 
stages are (1) thinking (nitsahakees), (2) planning (nahat’a), (3) implementation (lina/jina’), and 
(4) eventual results (sihasin). The activities and results of the investigation to characterize chemical and 
radiological conditions at the Mine Site summarized in this RSE Report will be used by U.S. EPA and 
NNEPA along with a risk assessment and EE/CA, if warranted, as they are thinking (nitsahakees) before 
any necessary future assessments or response action for the Mine Site. 

The Mine Site is located within Oljato Chapter of the Navajo Nation (Figure 1-2). This RSE Report 
describes activities performed and summarizes the results of the RSE investigation conducted to 
characterize chemical and radiological conditions at the Mine Site. The Mine Site was categorized as a 
Priority Mine Site. Priority designation was given because the Mine Site was located near a potentially 
inhabited structure and because gamma screening measurements were elevated greater than 
background levels identified by U.S. EPA (U.S. EPA 2014). The Mine Site area includes the Navajo 
Abandoned Mine Lands (NAML) Mine Site boundary plus a 100-foot buffer surrounding the boundary. A 

 

3 On December 15, 2017, CH2M HILL Companies Ltd. and its subsidiaries including CH2M HILL, Inc. (CH2M) became part of Jacobs 
Engineering Group Inc. (Jacobs). CH2M/Jacobs performed the RSE work, and Jacobs prepared this RSE Report. Throughout this report, 
Jacobs and CH2M are referred to collectively as “Jacobs.” 

4
 Cyprus Amax refers to its former subsidiaries, Climax Uranium Company, American Metal (AMAX) Inc., and Foote Mineral Company, and 

to the Vanadium Corporation of America, an entity to which Cyprus Amax has an indemnity obligation. 
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1-mile radius around the Mine Site was considered for the evaluation of groundwater and surface water 
(Figure 1-3). 

1.1 Objectives 

The primary objective of completing the RSE at the Mine Site was to provide data required to evaluate the 
site conditions and to estimate the volume and area of mining-impacted material including technologically 
enhanced naturally occurring radioactive material (TENORM) related to historical mining activities. This 
report was not intended to establish cleanup levels or evaluate future potential remedies, which may 
result in different volumes of mining-impacted material, including TENORM, requiring remediation. 

The terms “naturally occurring radioactive material” (NORM) and TENORM are not defined in federal 
environmental statutes or regulations. At U.S. EPA’s direction, NORM and TENORM are used in this 
report with the meanings provided in an April 2008 U.S. EPA guidance document (EPA 402-R-08-005): 

The term NORM is defined as “Materials which may contain any of the primordial radionuclides or 
radioactive elements as they occur in nature, such as radium, uranium, thorium, potassium, and their 
radioactive daughter products that are undisturbed as a result of human activities.” 

The term TENORM is defined as “Naturally occurring radioactive materials that have been 
concentrated or exposed to the accessible environment as a result of human activities such as 
manufacturing, mineral extraction, or water processing.” “Technologically Enhanced” means that the 
radiological, physical, and chemical properties of the radioactive material have been concentrated or 
further altered by having been processed, or beneficiated, or disturbed in a way that increases the 
potential for human and/or environmental exposures.’ 

To be called TENORM, U.S. EPA’s definition does not require that a material’s radiological 
concentrations or properties actually have been increased by human activity; instead, a material may be 
called TENORM under U.S. EPA’s definition simply because it has been “disturbed” in its natural setting 
in a way that increases potential exposure. At U.S. EPA’s direction to be consistent with other similar 
reports overseen by U.S. EPA on the Navajo Nation, this report uses TENORM terminology, in addition to 
the plain language that more clearly describes these materials such as waste rock and impacted material 
on the Mine Site, haul roads, and drainages, for example. 

1.2 Overview 

On behalf of Cyprus Amax, Jacobs initiated RSE activities at the Mine Site, following previous 
investigations by U.S. EPA. Specifically, U.S. EPA contracted with Weston Solutions, Inc. (Weston) to 
complete a site screening investigation in 2012 that found that gamma radiation was present at the Mine 
Site at measurements greater than an average background established for the area (U.S. EPA 2012). 
U.S. EPA prepared a site-specific screening report for the Mine Site; the report is summarized in 
Section 2.4 of this RSE Report. 

To perform the RSE, Jacobs conducted RSE investigations in accordance with the CD and the Work 
Plans, which included the following activities: 

• Cultural resource surveys 

• Biological surveys 

• Site mapping to digitize and georeference Mine Site features and physical attributes 

• Review of historical documented pertaining to the Mine Site 

• Gamma scanning of surface soils and sediment to determine the extent of potentially impacted areas 

• Surface and subsurface soil and sediment sampling to determine the lateral and vertical extent of 
contaminants of potential concern (COPCs) related to mining-impacted material, including TENORM 
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• Sampling of surface water and water from existing water supply wells within 1 mile of the Mine Site, if 
identified and able to be sampled. 

• Reporting 

According to the Statement of Work (SOW), the RSE Report is to include the following components: 

• A summary of the results of the RSE activities 

• Field and validated laboratory data, including gamma scan results 

• Laboratory reports 

• Data validation results 

• Summary tables, graphs, and maps 

• Identification of the vertical and lateral extent of mining-impacted material, including TENORM 

• Conclusions that indicate whether historical activities at the Mine Site have potentially impacted 
nearby surface water and groundwater 

The RSE Work Plans (CH2M 2017, 2018) define “impacts” to the Mine Sites as exceedances of COPCs 
compared to an investigation level (IL) that equates to a site-specific background threshold value (BTV) or 
U.S. EPA Regional Screening Level (RSL), whichever is higher. As further explained in the RSE Work 
Plans, this approach is too simplistic because uranium and metals are naturally occurring in the 
environment and typically display a range of concentrations in their natural state. Therefore, reported 
concentrations of constituents that exceeded the IL may be indicative of natural conditions and not related 
to historical mining activities. Therefore, a multiple-lines-of-evidence approach has been developed for 
the Mine Site to allow for evaluation of material impacted by mining-related activities including the 
designation of NORM and TENORM. 

The RSE Report is not intended to establish cleanup levels or evaluate response action alternatives. 
Following approval of the RSE Report, additional work at the Mine Site may be required, which may 
include conducting a risk assessment and potential evaluation of response action alternatives through 
performance of an EE/CA. Site-specific cleanup levels will be calculated during the risk assessment in the 
EE/CA, and the volume of mining-impacted material, including TENORM, may change. 

1.3 Project Management and Organization 

The Work Plans describe management and organization of the Mine Site RSE (CH2M 2017, 2018). 
A brief synopsis of the management and organization of the project is in the following paragraphs. 
Ms. Jennifer Laggan, representative of Cyprus Amax and Project Coordinator under the CD, provided 
project management and oversight services to Jacobs. 

The program and project manager, Ms. Dawn Townsen/Jacobs, and field investigation task manager, 
Mr. Gavin Wagoner/Jacobs, managed implementation of activities specified in the Work Plans. Ms. Kira 
Aiello/Jacobs served as the radiation health physicist. Mr. Joshua Painter/Jacobs acted as the health and 
safety officer. Table 1-1 lists the Jacobs project management team and additional team members. 

Jacobs subcontracted specialized services, as necessary. Dinétahdóó Cultural Resources Management 
(DCRM) performed cultural resource assessments, and Hemlock Environmental Consulting, LLC and 
Earth and Sky, LLC5 performed biological monitoring. Ground Penetrating Radar Systems performed 
utility locating services; Cascade Drilling provided subsurface drilling services; and ALS Environmental 
Laboratory in Fort Collins, Colorado, provided analytical laboratory services. 

 

5
 Subcontracted biological services switched from Hemlock Environmental Consultants, LLC to Earth and Sky, LLC in 2019. The same 

biologist was subcontracted under these companies. This RSE Report will reference the biological services as being provided by Earth 
and Sky, LLC. 
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U.S. EPA Region 9 Remedial Project Managers were Ms. Linda Reeves through July 2021, and 
Mr. Kenyon Larsen through the date of this report. The NNEPA Remedial Project Managers were 
Mr. Binod Chaudhary through April 2019, Ms. Valinda Shirley through January 2020, Ms. Tennille 
Denetdeel through February 2022, and Ms. Dawn Begay through the date of this RSE Report. 

1.4 Report Organization 

This report documents the activities performed during the Firelight No. 6 Mine Site RSE. The report is 
structured as follows: 

• Section 1 summarizes the RSE investigation objectives, project management and organization, and 
report organization. 

• Section 2 describes the Mine Site, including operational and reclamation history, ownership and land 
use, regional and site-specific geology and hydrogeology, and summarizes the cultural and biological 
assessments. Mine Site reclamation and regulatory historical details are provided in Appendix A. 

• Section 3 summarizes RSE methodology. 

• Section 4 summarizes the results of RSE investigations, field activities, and radium-226 (Ra-226) 
correlations for surface soil data. 

• Section 5 provides NORM and mining-impacted material, including TENORM designations, and area 
and volume estimates for mining-impacted material, including TENORM. 

• Section 6 summarizes the Mine Site data quality objectives (DQOs), uncertainties, and data gaps. 

• Section 7 provides an RSE investigation summary and conclusions. 

• Section 8 provides references cited in this RSE Report.
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2. Site Description, History, and Physical Characteristics 
2.1 Site Description 

The Mine Site is located in Oljato Chapter of the Navajo Nation, in Navajo County, Arizona on Tribal Trust 
Land. The Mine Site is located approximately 1.3 miles west of U.S. Highway 163 on Moonlight Road 
(Figures 1-2 and 1-3) and is considered part of the greater Monument Valley area. The Mine Site is one 
of the smaller AUMs in the Monument Valley area and has been historically referred to as the Naschoy 
(Navajo for “lizard”) or Noschoy Mine (Chenoweth 1992); the Firelight #6 Claim; and by NAML as 
NA-0222 and Mon011 (Appendix A). Firelight No. 6 was the name used for the official ore-production 
records of the U.S. Atomic Energy Commission (AEC) (Chenoweth 1992). The Mine Site was identified by 
U.S. EPA as 1 of 46 Priority Mine Sites located within the Navajo Nation. A designation of “Priority” is 
based on the Mine Site’s proximity to residences and gamma scan measurements elevated greater than 
background (U.S. EPA 2014). 

The area of the Mine Site was 10.5 acres (United States of America and the Navajo Nation 2017). 
Because of the potential for impacted outside the Mine Site boundary, a 100-foot-wide buffer was added 
to the boundary of the Mine Site so that RSE investigations could delineate the potential extent of 
impacted environmental media related to historical mining activities. Therefore, the investigation area of 
the Mine Site was approximately 19.6 acres, which included restricted areas (Figure 2-1). 

The originally selected background reference area (BRA) was not representative of the Mine Site, 
because it was located downgradient of the prevailing wind direction from the Mine Site. Consequently, 
and with approval from U.S. EPA, a new BRA for alluvium over Chinle was established upwind with 
similar geology and stratigraphic position to the Mine Site and is more representative of Mine Site 
conditions than the original BRA (Figure 1-3). 

2.2 Ownership and Access Agreements 

Legal title to the 94 Mine Sites identified in the CD is held by the U.S. government in trust for the Navajo 
Nation. Pursuant to the terms of the CD, the Navajo Nation Department of Justice (NNDOJ) designated 
Cyprus Amax as NNEPA’s representative for the purposes of conducting RSE activities at the 94 Mine 
Sites. This designation allows Cyprus Amax to access Navajo Trust lands to perform RSE activities. 
NNDOJ provided documentation of this designation in a letter dated October 16, 2017 (NNDOJ 2017; 
Appendix B). 

As stated in Section VIII (Property Requirements) of the CD and Section 4 of the SOW, Cyprus Amax 
worked with local officials to obtain access agreements from grazing permit and homesite lease holders 
before conducting fieldwork activities. In a letter to U.S. EPA and NNEPA dated September 5, 2017, 
Cyprus Amax provided documentation of its successful best effort to obtain permission to access the 
Group 1 Mine Sites (Appendix B), including Firelight No. 6 (Cyprus Amax 2017). 

2.3 Surrounding Land Use 

The Mine Site is located in Oljato Chapter of the Navajo Nation, in Navajo County, Arizona, on Tribal 
Trust Land. The Mine Site area is open to grazing, and evidence of grazing has been observed on the 
Mine Site. Active grazing permits exist at and around the Mine Site. 

2.4 Historical Practices and Reclamation History 

The Mine Site was mined from 1959 to 1960 (U.S. EPA 2012), according to AEC records consolidated in 
the U.S. EPA Atlas, a total of approximately 2,141 tons of ore was produced containing 7,610 pounds of 
uranium and 25,327 pounds of vanadium (U.S. EPA 2007). The production from Firelight No. 6 
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represents less than 1 percent of that total. Ore that met the minimum grade of uranium6 set by the AEC 
was removed from the Mine Site in trucks to various mill sites or AEC buying stations (Chenoweth 1988). 
The remaining material, which consisted of overburden and waste rock with concentrations of uranium 
less than minimum grades set by the AEC, was left onsite (D. Ariz. 2019). 

On the surface, a hoist house led to a portal with a 31-degree decline, which traversed downward 
380 feet to the mine workings, which were at a depth of approximately 170 feet below ground surface 
(bgs). Mining continued laterally at that depth using a room and pillar method. At the end of production, 
the underground workings consisted of 600 feet of drifts. A sump and deep well pump were used to 
dewater the mine workings, removing approximately 50 to 150 gallons per minute (gpm) from the mine 
workings through a dewatering well (Chenoweth 1992; McConnell 1960a). Water from the dewatering 
well was stored in a pond on the Mine Site (McConnell 1960a); however, the location of the pond was not 
described in historical documents. Ore was transferred offsite to a mill, and no ore processing was 
conducted at the Mine Site. Ultimately, the mine closed because of a lack of economic ore, and by 
June 1960, the equipment at the Mine Site was removed, the mine was allowed to flood (the pump was 
turned off), and the portal was filled with dune sand (Chenoweth 1992). A mine visit report from June 
1960 stated that the portal to the mine had been filled and completely covered and the Mine Site was in 
satisfactory condition for permanent abandonment (McConnell 1960b). 

NAML conducted a site inventory in April 1990 (NAMLRP 1990). NAML field notes stated that three 
photographs of the site were collected; however, no photographs of the Mine Site were included in the 
NAML documentation. NAML oversaw Mine Site reclamation activities, which were completed in April 
2002 (NAMLRP 2002). Reclamation features identified by NAML are shown on Figure 2-1 and additional 
information is provided in Appendix A and shown on Figure A-1. NAML’s Point Features database 
(U.S. EPA 2007) documents the location of the reclaimed portal, described previously, and identifies the 
portal as Mon011. NAML reported the following observations and reclamation activities: 

• No evidence of the portal location was identified. 

• Four waste rock piles (MV-31_NNWP01, MV-31_NNWP02, MV-31_NNWP03, and MV-31_NNWP06) 
totaling an estimated 3,550 cubic yards (cy) were observed by NAML. These waste rock piles range 
in volume from 300 to 2,000 cy. 

• A pit was located in the southwestern corner of the Mine Site. Material removed from the pit was built 
up above ground level on three sides (MV-31_NNWP04). This pit was utilized by NAML as a waste 
rock burial area (MV-31_NNWP05) for concrete debris from the former structures and contained 
approximately 3,550 cy of waste rock from the four waste rock piles described previously. The 
consolidated waste rock and concrete debris was covered with Class A material from the built-up 
sides (MV-31_NNWP04) of the waste rock burial area (MV-31_NNWP05). NAML used the following 
designations for onsite materials during reclamation activities. 

– Class A Material—Mine waste rock piles, overburden, subsoil, topsoil, or other suitable backfill 
material with Ra-226 concentration equal to or less than the average Ra-226 concentration of the 
background area in the immediate vicinity of the project, as computed from ground-contact 
radiological measurements. The material was free from solid waste, hazardous waste, toxic waste, 
oil/grease, trash, vegetation, combustible materials, and materials that retard vegetative growth. 

– Class B Material—Material similar to Class A, but predominantly waste rock, overburden, or protore 
(low grade ore) with a Ra-226 concentration greater than background but not exceeding 25 
picocuries per gram (pCi/g). 

– Class C Material—Other mine waste rock piles that are not Class A or Class B; that is, overburden, 
protore, or subsurface soil material with Ra-226 concentration exceeding 25 pCi/g (NAML 1997). 

 

6
 In the mining industry and as used in the Atomic Energy Act, the definition of “ore” is an economic one, and materials containing 

target metals that are not “ore” at one price may well become “ore” if the price or circumstances change in the future. The 
terminology used to refer to materials that do not contain the minimum grade varies but have been referred to as “protore/low-
grade ore” or “waste rock” in different circumstances and contexts and depending upon their grades. 
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• A concrete pad was identified along the east side of Haul Road 1 (Moonlight Road) on the Mine Site’s 
eastern edge. The concrete pad was reportedly broken up and consolidated into the former pit to 
create the waste rock burial area (MV-31_NNWP05) described previously. 

• The former haul road was upgraded for access to the Mine Site. 

• Areas disturbed by equipment and former Mine Site activities were scarified. 

• The Mine Site was contoured and graded in a way that allowed for water to drain away from the Mine 
Site. 

2.5 Previous Investigations 

2.5.1 Remote Sensing Radiation Surveys 

From 1994 to 1999, U.S. EPA Region 9 funded 41 aerial radiological surveys conducted by the 
U.S. Department of Energy (DOE) Remote Sensing Lab (DOE 2001; U.S. EPA 2007). These aerial 
radiological surveys were conducted in support of U.S. EPA’s scientific study of AUMs to determine 
whether AUMs and related mine features pose a significant risk to human health and environment. The 
surveys covered approximately 1,144 square miles within the Navajo Nation. The purpose of the aerial 
survey activities was to specifically identify areas of excess bismuth-214 (Bi-214) (surrogate for uranium) 
as an indicator of areas rich in uranium. Excess Bi-214 measurements were equated to ground-based 
exposure levels in microroentgen per hour (µR/hr). An excess ground exposure rate of 3.5 µR/hr 
identified areas that either were naturally rich in uranium or that resulted from anthropogenic activities that 
concentrated or exposed uranium (DOE 2001; U.S. EPA 2007). The surveys covered the Mine Site, and 
the results are presented on Figure 2-2. The aerial radiological survey results display exposure levels 
greater than 3.5 µR/hr in the central portion of the Mine Site with concentrations decreasing with distance. 
Elevated exposure levels were not observed along the haul road. 

2.5.2 U.S. EPA Atlas with Geospatial Data 

The U.S. EPA Atlas (2007) reported the production history as stated in Section 2.4. Approximate 
locations of site features were presented in the U.S. EPA Atlas and included the underground workings, 
hoist house, and portal. Based on field observations during RSE activities of the location of the potential 
dewatering well and the remnants of the former waste rock piles, the site features presented in the 
U.S. EPA Atlas were not correctly georeferenced. Using the location of the dewatering well and former 
waste rock piles, Jacobs revised the georeferencing of the locations of the site features, which are used 
in the figures in this RSE Report. 

2.5.3 Site Screening Assessment 

During 2012, U.S. EPA conducted a site screening assessment of the Mine Site (U.S. EPA 2012). The 
site screening assessment conducted by Weston identified no portals, pits, or shafts at the Mine Site. 
Weston reported a potential waste rock pile near the center of the Mine Site. Radiological measurements 
collected ranged from 5931 to 999960 counts per minute (cpm). Gamma count rates were elevated in the 
northwestern portion of the Mine Site. The highest gamma count rates (up to 999960) were higher than 
the highest gamma count rates observed by Jacobs during RSE activities. This may have been caused 
by differences in data collection methodologies. 

2.5.4 Review of Historical Aerial Photographs 

As part of the RSE for the Mine Site, a review of historical imagery from pre-mining (1951), post-mining 
(1979), pre-reclamation (1997), and post-reclamation (2019) was conducted (Figures 2-3a through 2-3d). 



 Removal Site Evaluation Report 

 

2-4 PPS1122220646NWO 

An aerial photograph from active mining (1959 to 1960) was not available. The available aerial 
photographs reveal the following: 

• The 1951 aerial photograph (Figure 2-3a) presents pre-mining conditions. No Mine Site features or 
roads are apparent. 

• The 1979 aerial photograph (Figure 2-3b) presents post-mining conditions. Haul Road 1 (Moonlight 
Road) is visible trending southeast to northwest, cutting through the northeastern portion of the Mine 
Site. Moonlight Road leading east from the Mine Site was used to haul ore from the Mine Site and 
has been designated as Haul Road 1 for the RSE. A faint horseshoe shape is visible in the 
southwestern corner of the Mine Site. This horseshoe shape is located in the vicinity of 
MV-31_NNWP04. 

• The 1997 aerial photograph (Figure 2-3c) is post-mining and pre-NAML reclamation. The 1997 
photograph exhibits distinct outlines of the former haul road and Moonlight Road. An area in the 
northern portion of the Mine Site appears to be lighter in color, indicating possible disturbance. The 
horseshoe shape in the southwestern portion of the Mine Site is still visible. 

• The 2019 aerial photograph (Figure 2-3d) is post-NAML reclamation. The 2019 photograph exhibits 
Moonlight Road as observed in previous photographs. The horseshoe shape is no longer observed. 
The northern portion of the Mine Site, which appeared to have been disturbed, is visible. 

2.6 Physical Setting 

2.6.1 Regional and Site-specific Physiography 

The Mine Site is located within the Colorado Plateau physiographic province, which is an area of 
approximately 240,000 square miles in the Four Corners region of Utah, Colorado, Arizona, and 
New Mexico. The Colorado Plateau is bounded to the east and north by the Rocky Mountains in Colorado 
and Wyoming, to the west by the Basin and Range in Utah and Nevada, and to the south by the Mogollon 
Rim in Arizona and the Rio Grande Rift in New Mexico. The Colorado River and its tributaries, including 
the Green, San Juan, and Little Colorado, drain the vast majority of the Colorado Plateau. The Colorado 
Plateau is typically high desert with scattered forests and varying topography. Incised drainages, 
canyons, volcanic intrusions, cliffs, buttes, and arroyos are common features of this uplifted, high-
elevation, semi-arid plateau. 

More specifically, the Mine Site is located 13 miles north of Kayenta, Arizona, in the Monument Valley 
area. Monument Valley is well known for isolated towers, buttes, and mesas of red sandstone separated 
by sunbaked, arid valleys of sparse vegetation and sand dunes. The Mine Site is located within the sand-
covered flats along El Capitan Wash. The Mine Site is characterized by windblown eolian dunes, scarce 
outcrops of bedrock, shallow depressions, and disconnected low-angle drainages. Dune-stabilizing 
vegetation is variably present; there are relatively few features present at the Mine Site and along 
drainages that offer meaningful shelter from the wind, rain, and sun. The elevation of the Mine Site area 
ranges from approximately 5,190 feet above mean sea level (amsl) to 5,220 feet amsl, with the terrain 
grading to the southwest and the ephemeral El Capitan Wash. El Capitan Wash is approximately 1 mile 
and at an elevation of approximately 5,190 feet amsl from the southwestern corner of the Mine Site. The 
elevation of the background reference area (BRA) is approximately 5,210 feet amsl, with approximately 
10 feet of elevation change. The Mine Site has minor variations in surface topography as shown in the 
topographic map presented on Figure 2-4. 

2.6.2 Geologic Conditions 

2.6.2.1 Regional Geology and Stratigraphy 

The Colorado Plateau is a massive uplift of generally flat-lying sedimentary rocks ranging in age from the 
Paleozoic Era to the Cenozoic Era. Very little structural deformation has occurred on the Colorado 
Plateau over the past 600 million years (Fillmore 2011), as compared to the mountainous Basin and 
Range region to the west and the Rocky Mountains to the east. Changes in paleoclimate and elevation 
throughout the sedimentary deposition process produced alternating occurrences of deserts, streams, 
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lakes, and shallow inland seas, as well as topographic high elevation resulting in erosion. Therefore, the 
rock units of the Colorado Plateau consist of shallow submarine, sub-aerial, and eolian deposits forming 
sandstone, shale, mudstone, siltstone, conglomerates, and limestones. The sedimentary beds range 
widely in thickness from less than 1 inch to hundreds of feet. 

The Monument Upwarp is a geologic feature within the greater Colorado Plateau and is responsible for 
the development of the dramatic landscape characteristic of Monument Valley. The Monument Upwarp is 
a large asymmetrical anticline bounded on its southern and eastern margins by the Comb Ridge 
monocline (Blakey and Baars 1987), which is a feature that stretches 110 miles in a north-south 
orientation from the Abajo Mountains of Utah to Kayenta, Arizona, where it arcs west to merge with the 
Organ Rock monocline (Fillmore 2011). Comb Ridge and the Monument Upwarp, like many other larger 
monoclines across the Colorado Plateau, are cored at depth by approximately 900- to 700-million-year-
old regional-scale reverse faults, in which the western block of basement rock is thrust up and eastward 
during times of reactivation. The most recent incarnation occurred during the Laramide Orogeny, 
approximately 60 million years ago, resulting in the formation of Comb Ridge and the Monument Upwarp 
as exposed today (Fillmore 2011). 

The sedimentary rocks of the Monument Valley area generally consist of eolian and fluvial deposits that 
are generally light buff to deep reddish brown, creating a sequence of rocks about 5,000 feet thick 
(Longsworth 1994). The sedimentary rocks range in age from Permian to Jurassic, and Quaternary 
deposits are present in valleys, drainages, and scree slopes. In Monument Valley, the major geologic 
units present include the following, from oldest to youngest (Figure 2-5): 

• Permian Cutler Formation, which includes the Halgaito Shale, Cedar Mesa Sandstone, Organ Rock 
Shale, and the De Chelly Sandstone Members 

• Triassic Moenkopi Formation 

• Triassic Chinle Formation, which includes the Monitor Butte Member and, importantly, the ore-bearing 
Shinarump Member 

• Triassic Wingate Sandstone (not present at the Mine Site) 

• Jurassic Kayenta Formation (not present at the Mine Site) 

• Jurassic Navajo Sandstone (not present at the Mine Site) 

• Quaternary eolian and colluvial/alluvial deposits 

• The four major geologic units that predominantly form the towers and mesas of Monument Valley are 
the Organ Rock Shale and De Chelly Sandstone Members of the Cutler Formation, the Moenkopi 
Formation, and the Shinarump Member of the Chinle Formation. 

2.6.2.2 Site-specific Geology and Stratigraphy 

The Mine Site is in El Capitan Flat, a large, sand dune-covered area on the eastern side of the Oljato 
syncline, between the Organ Rock anticline to the west and the crest of the Monument Uplift located in 
Monument Valley to the east, as shown on Figure 1-2 (Chenoweth 2003). In the area of the Mine Site, the 
Triassic Chinle Formation underlies the dune sands. The channel scoured into the underlying Moenkopi 
Formation of Triassic age and was filled with medium- to coarse-grained Shinarump sandstone and 
conglomerate. Carbonaceous plant materials, including fossil logs, were abundant in the channel 
sediments (Chenoweth 1992). Figure 1-2 shows the widespread occurrence of uranium mines within the 
Shinarump in the Monument Valley area. The ore body formed a fluvial channel deposit in the basal 
portion of the Shinarump Member of the Chinle Formation. 
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The Firelight No. 6 ore deposit was not expressed at the surface but was located approximately 170 feet 
bgs and ranged from 2 to 11.5 feet in thickness, with an average thickness of 4.5 feet. The ore bodies 
formed in a channel deposit in the basal portion of the Shinarump Member of the Chinle Formation in a 
north- to northwest-trending paleochannel (Chenoweth 1992). The ore was classified as low-vanadium 
(less than 0.75 percent vanadium pentoxide [V2O5]) and low-lime (6 percent calcium carbonate [CaCO3]) 
uraninite (Chenoweth 1992). The Shinarump predominantly consists of a gray to buff sandstone and 
pebble conglomeratic sandstone, typical of a complex fluvial system. Throughout the Monument Valley 
region, the Shinarump is between 50 and 75 feet thick, with only a limited thickness of this unit having ore 
of mineable grade (Witkind and Thaden 1963). 

While the depth of the Quaternary eolian sand was not documented in the Chenoweth (1992, 2003) 
reports, it can be estimated based on the depth of the underground workings and the local geology. Since 
the base of the Shinarump was 170 feet bgs, the top of the Shinarump, and contact with the Monitor 
Butte, likely ranges between 120 and 95 feet bgs. Since the Monitor Butte Member is generally 100 feet 
thick, the top of the Monitor Butte likely ranges between 20 feet bgs to ground surface (Witkind and 
Thaden 1963). Based on this rough estimate, it is likely that the eolian sand dunes deposits are not 
thicker than 20 feet. Bedrock is found exposed on the surface of the Mine Site and along Haul Road 1 
(Moonlight Road) in small, isolated areas. RSE activities mapped the shallow bedrock using aerial images 
(Figure 2-6). 

2.6.3 Regional and Site-specific Climate 

Climate data for the Mine Site are available from a nearby weather station in Kayenta, Arizona (024578) 
(WRCC 2019). The average temperatures peak in July and trough in January. The maximum July 
temperature averages 91.5 degrees Fahrenheit (°F), while the minimum January temperature averages 
41.7°F (WRCC 2019). Relative humidity of less than 10 percent may be recorded seasonally across 
much of the region. Lack of moisture in the air provides a limited heat reservoir and allows for large 
fluctuations in air temperatures. Daily temperature fluctuations of 25 F to 40°F are common. 

Wind direction and magnitude in the region varies by location, season, and elevation. A wind rose from 
the Kayenta, Arizona, showing the number of hours per year the wind blows from a specific direction is 
shown on Figure 2-7 (Meteoblue 2019); the predominant wind direction is from south to north. This wind 
direction is consistent with field observations of wind direction at the Mine Site. High winds and dust 
storms (haboobs) can be present seasonally, with sustained wind speeds potentially reaching more than 
40 miles per hour. Sand dunes may shift over time in the predominant wind direction. Dust storms 
(haboobs) are known to sweep across the Valley’s shifting the landscape. 

Precipitation is seasonally variable, with an average annual precipitation of 4.54 inches, including rain and 
water-equivalent snow (WRCC 2019). The average annual pan evaporation rate from 1948 to 2005, as 
recorded at the Mexican Hat, Utah, weather station, located approximately 28 miles northeast of the Mine 
Site, is 86 inches (WRCC 2019). August is the wettest month, averaging 0.79 inches of precipitation and 
a pan evaporation rate of 12.48 inches. Seasonal monsoons can bring heavy rain in a short period of 
time, potentially causing flash flood conditions. June is generally the driest month, averaging 0.1 inches of 
precipitation (WRCC 2019). 

2.6.4 Regional Hydrogeology and Hydrology 

The Mine Site lies within the Monument Valley hydrogeologic subdivision of the Navajo Indian 
Reservation, which is part of the Henry hydrogeologic basin and the San Juan River watershed (Cooley 
et al. 1969). Monument Valley is one of the driest and least favorable areas for groundwater supplies on 
the Navajo Nation because of the relative impermeability of the sedimentary rocks and because extreme 
dissection has drained some of the former water-yielding units (Cooley et al. 1969). 

The Shinarump Member of the Chinle Formation, the Moenkopi Formation, and the De Chelly Sandstone 
Member and Organ Rock Shale of the Cutler Formation are part of the C-aquifer system in the Monument 
Valley area (Longsworth 1994). Although groundwater may be found in the alluvium and in consolidated 
sedimentary rocks, it generally is available to wells only in the alluvium and in the relatively more 
permeable units of the C-aquifer (Cooley et al. 1969). The alluvium may yield more than 10 gpm of water 
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to wells (Longsworth 1994). Within the C-aquifer, the Shinarump Member may yield 5 to 10 gpm, the 
De Chelly Sandstone Member may yield 5 gpm, and the Organ Rock Tongue may yield 1 to 2 gpm 
(Longsworth 1994). The Moenkopi Formation generally does not yield water to wells (Longsworth 1994). 
Due to the relatively low production rates of the units in the C-aquifer, most groundwater is obtained 
locally from the stratigraphically lower Cedar Mesa Sandstone of the Cutler Formation, which is not 
exposed in the Monument Valley area, or from the alluvium (Longsworth 1994). 

Recharge to the alluvium and the C-aquifer is directly from rainfall, from ephemeral streams, or from 
leakage from underlying water-bearing units (Cooley et al. 1969). Alluvium and other surficial deposits are 
recharged by rainfall, by influent streams, and by discharge from the consolidated aquifers. Recharge to 
the C-aquifer in outcrop areas occurs mostly through fractures and along bedding planes. High rates of 
evaporation and low permeabilities limit the amount of recharge in the nonfractured parts of the aquifer 
(Cooley et al. 1969). Groundwater in the area generally flows towards the north to the San Juan River 
(Longsworth 1994). 

North of the Mine Site, multiple water wells are present in the Oljato alluvial aquifer (located 
approximately 3 miles north of the Mine Site). This Quaternary alluvial aquifer extends from the San Juan 
River north of the Utah and Arizona border towards the southeast. The Oljato alluvial aquifer varies in 
thickness but has been recorded from 8 feet up to 110 feet with limited areas of saturation where the 
alluvium is thick enough to encounter the regional water table (USGS 1999). Transmissivity (less than 
100 up to 2,800 square feet per day) and aquifer yield (17 to 130 gpm) vary greatly depending on 
composition and thickness of the Oljato alluvial aquifer (USGS 1999). The Oljato alluvial aquifer is not 
located beneath the Mine Site. At its closest point, the Oljato alluvial aquifer is located approximately 
3 miles northwest and upgradient of the Mine Site (Plate 1, Spangler and Johnson 1999). Groundwater 
flow direction at the Mine Site roughly follows topography flowing west-southwest, toward the center of 
El Capitan Wash (Figure 1-2) and eventually to the San Juan River. 

2.6.5 Site-specific Hydrogeology and Hydrology 

According to a review of the topography in the area of the Mine Site, the groundwater flow direction for 
the alluvial aquifer can be inferred. The groundwater would be expected to initially flow west-southwest, 
toward the center of El Capitan Wash (Figure 2-8). At El Capitan Wash, alluvial groundwater flow 
direction would transition to the north-northwest until reaching Oljato Wash (Figure 2-8). From Oljato 
Wash, the alluvial groundwater would flow north towards the San Juan River. 

The flow direction for the confined groundwater of the Shinarump Member likely follows the regional dip of 
the Chinle Formation, which is two to five degrees to the west (Thaden and Witkind 1963; 
Chenoweth 1992, 2003). The Shinarump, as well as other geologic units of the C-aquifer, is not known for 
large production rates. Longsworth (1994) reports that, on average, production rates of 5 to 10 gpm can 
be expected from wells screened in the Shinarump Member. However, based on what is known from the 
mining history at the Mine Site, pumping water at 50 to 150 gpm from the Shinarump Member 
successfully depressed the water table in the area enough to dewater the underground mine workings 
(Chenoweth 1992). 

Surface water drainages at the Mine Site are ephemeral, low-angle washes and depressions, often 
appearing disconnected. No drainages were observed exiting the Mine Site during RSE activities. Based 
on visual observations, the drainages appear more likely to result in ponding, followed by evaporation or 
infiltration, rather than providing a conduit for downgradient surface flow. When large deluges of water are 
experienced at the Mine Site triggering surface flow, the surface water runoff reports to El Capitan Wash, 
a primary drainage within the Oljato watershed. El Capitan Wash courses to the west of the Mine Site and 
converges with Oljato Wash northwest of the Mine Site (Figure 2-8). The Oljato Wash continues another 
20 miles until emptying in the San Juan River. 

Jacobs conducted a review of the Navajo Nation Department of Water Resources (NNDWR) database 
(NNDWR 2017), the DOE’s Geospatial Environmental Mapping System (GEMS), and the U.S. EPA Atlas 
with Geospatial Data (U.S. EPA 2007) for surface water, groundwater, and groundwater sample locations 
within 1 mile of the Mine Site that could qualify for water sampling under the CD. This database review 



 Removal Site Evaluation Report 

 

2-8 PPS1122220646NWO 

revealed that there are no water sampling locations within 1 mile of the Mine Site that qualify for potential 
water sampling. 

The non-CD Moonlight Mine is located approximately 3.7 miles northeast of the Mine Site and may 
provide some insight into groundwater conditions since it is in a similar geologic setting (Figure 2-8). Both 
Mine Sites are located in the El Capitan Flat, which is known to have an upper alluvial aquifer and a lower 
confined aquifer. The potentiometric surface of the alluvial aquifer at the non-CD Moonlight Mine is 
encountered at approximately 13 feet bgs, with soils in the vadose (unsaturated) zone characterized as 
highly permeable coarse-grained sands and gravels (C-aquifer; U.S. EPA 2008a). The potentiometric 
surface of the lower confined aquifer at the Moonlight Mine is encountered at approximately 45 to 50 feet 
bgs and is separated from the upper aquifer by a layer of less permeable conglomerate and mudstone 
(U.S. EPA 2008a). The lower confined aquifer is the Shinarump Member of the Chinle Formation, and the 
overlying Monitor Butte Member of the Chinle Formation is the confining unit (this unit does not yield 
water), which limits the amount of recharge of oxidized water to the Shinarump (Figure 2-9). Production 
rates on average of 5 to 10 gpm can be expected from wells screened in the Shinarump Member as well 
as other units in the C-aquifer (Longsworth 1994). 

2.6.6 Geochemistry and Mineralogy 

The uranium ore at the Mine Site was formed in a channel deposit in the basal portion of the Shinarump 
Member of the Chinle Formation (Figure 2-10). The channel was filled with medium- to coarse-grained 
sandstone and conglomerate and carbonaceous plant materials, including fossil logs, in the channel 
sediments. Chenoweth (1992, 2003) states that minerals at the Mine Site and Moonlight mines were 
unoxidized because of protection by a perched water table in the Shinarump and the overlying siltstones 
and mudstones of the Monitor Butte Member of the Chinle Formation. Uranium ore bodies form through 
the existence of a static-reducing environment such as that generated by carbonaceous plant matter (and 
associated hydrogen sulfide/sulfide minerals) accumulated by stream action during sediment deposition 
(Adler 1974). The perched water table and overlying low-permeability siltstone served to maintain 
unoxidized (depleted in dissolved oxygen) geochemical conditions in the ore deposit. The ore deposit at 
the Mine Site averaged 0.31 percent uranium oxide (U3O8) and 1.02 percent V2O5 upon production 
(Chenoweth 1992). Although uranium and vanadium occur in minerals as oxides, they are not readily 
dissolved without aggressive leaching conditions (high concentrations of dissolved oxygen and alkalinity). 
Uranium is a naturally occurring element in the environment, and its environmental chemistry is 
dominated by two key features: 

• Unoxidized conditions: Under these conditions, sometimes referred to as “geochemically reducing 
conditions,” uranium typically exists as the mineral uraninite (UO2), which has a low solubility in water. 

• Oxidized conditions: Under these conditions, uranium typically exists as uranyl cation (UO22+) in a 
more soluble form. If carbonate and alkaline minerals are present under these conditions, then uranyl 
carbonates (for example, UO2CO3, UO2(CO3)22-) are the soluble forms. 

The uranium ore at the Mine Site was classified by the AEC as uraninite (Chenoweth 1992), which has 
low solubility in reducing conditions. 

In the ore, in addition to uraninite, uranium was in close association with vanadium; uranyl vanadates are 
perhaps the most insoluble of uranium minerals (Finch and Murakami 1999). These minerals are part of 
the carnotite group (Frondel 1958). Uranium in these forms exhibits low solubility. Therefore, in the 
absence of dissolved oxygen, uraninite in the ore will be stable and will not dissolve. Even upon oxidation 
(exposure to dissolved oxygen), uranium solubility is low because of the combination of uranium with 
vanadium. Uranium concentrations in groundwater have been shown to be stabilized, when vanadium is 
present in association with uranium, to less than U.S. EPA’s maximum contaminant limit (MCL) of 
0.030 milligram per liter (mg/L) (Tokunaga et al. 2012). 
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2.6.6.1 Groundwater Conditions at Moonlight Mine (non-CD mine site) and Monument No. 2 
(CD Mine Site) 

The following subsections provide groundwater conditions at the non-CD Moonlight Mine and the CD 
Monument No. 2 Mine Site for reference for site conditions at the Mine Site. 

Moonlight Mine 

The Moonlight Mine is discussed to provide insight into groundwater quality in the Shinarump Formation 
near the Firelight No. 6 Mine Site. The Moonlight Mine is located approximately 3.5 miles northeast of the 
Mine Site as shown on Figure 2-8. The Moonlight Mine was not solely an underground mine like the 
Firelight No. 6 Mine Site but was an open pit mine where the ore body was mined by excavating the land 
surface. Open pit mining exposes the entire ore body to air, which results in significant oxidation of the 
ore. The pit at Moonlight Mine was 145 feet deep, and ore was up to 30 feet thick. A total of 223,237 tons 
of ore was mined during 11 years of operation at Moonlight Mine (a much larger mine that operated for 
10 more years than Firelight No. 6 Mine) (Chenoweth 2003). Similar to the Firelight No. 6 Mine, much of 
the uranium was present as uraninite and was in association with vanadium. At the Moonlight Mine, 
where ore was mined in the Shinarump, uraninite was shown to be in close association with pyrite mineral 
phases (iron disulfide) and other metal sulfides (Chenoweth 2003). 

The ore and groundwater conditions at the Moonlight Mine are expected to be similar to that of the Mine 
Site. Uranium ore at the Mine Site does not readily dissolve in groundwater due to the following: 

• Uranium is present as uraninite; this form does not dissolve in the absence of oxygen. 

• Uranium in association with pyrite will not dissolve easily if oxygen is present. 

• Uranium is also present in association with vanadium (carnotite); these minerals have very limited 
solubility in the presence of oxygen. 

Once mining ceased, groundwater infiltrated the open pit at the Moonlight mine. Groundwater quality has 
been evaluated in the open pit and adjacent groundwater monitoring wells. The groundwater quality 
conditions in the open pit have limited relevance to the Firelight No. 6 Mine Site because of the difference 
in mining methods (open pit versus underground mine). The Moonlight mine pit water contained dissolved 
uranium greater than 15 mg/L because of the oxidative environment and seepage of groundwater through 
the bottom of the mine pit (U.S EPA 2008a). Wells that have been sampled within the Shinarump 
adjacent to the Moonlight mine and likely within uranium-bearing sediments provide some insight into the 
mobility of uranium under the current (submerged, unoxidized) conditions that would be applicable to the 
Firelight No. 6 Mine Site. 

At Well 8T-525 (Figure 2-8) in 1994, the concentration of uranium (U-238) was 0.5 picocuries per liter 
(pCi/L) (0.00075 mg/L) (Longsworth 1994). In addition, the ratio of U-234 to U-238 was 1.8, indicative of 
uranium present in groundwater caused by natural weathering processes (Zielinski et al. 1997). 
Vanadium was not detected in groundwater, which is consistent with the low solubility of vanadium in 
neutral pH groundwater. Ra-226 in groundwater at this well was measured at 0.16 pCi/L. The activity of 
uranium and radium were detected less than their respective U.S. EPA MCLs (0.030 mg/L and 5 pCi/L), 
respectively, demonstrating that groundwater in contact with the Shinarump sandstone and associated 
uranium content does not lead to dissolution of uranium and radium at concentrations that exceed 
drinking water standards. Groundwater quality at Well 8T-525, while not a perfect analogue for 
groundwater conditions at the Firelight No. 6 Mine Site, is consistent with the conceptual site model of 
uranium behavior (very low solubility of uranium) associated with former underground uranium mining in 
the Shinarump. 

Monument No. 2 

Monument No. 2 Mine Site is a CD Mine Site formerly owned by Vanadium Corporation of America and is 
approximately 12 miles southeast of the Firelight No. 6 Mine Site (Figure 2-8) on the western side of 
Cane Valley Wash. Monument No. 2 Mine Site consisted of underground workings, rim strips, and a large 
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open pit mine (Chenoweth 2011). Most of the mining took place near the land surface, with the mine 
extending approximately 50 feet into the underlying strata. 

Between 1943 and 1968, approximately 773,000 tons of uranium ore was mined from the base of the 
Shinarump Formation where channels incised into the top of the underlying De Chelly Formation, which 
hosted the uranium/vanadium ore bodies. The mineralogy is similar to the ore found at the Firelight No. 6 
Mine Site, consisting of 0.34 percent uranium and 1.42 percent vanadium (DOE 1999; Chenoweth 1985). 
A uranium mill was located east of the Monument No. 2 Mine Site at the bottom of the Cane Valley Wash 
and is under the auspices of the DOE. As part of the former mill evaluation, groundwater monitoring wells 
were installed in the Shinarump Formation at locations upgradient (south/southwest of the mine) and 
downgradient of the mine and mill. 

Groundwater sampled from Wells MON01-0601 (screened at 12 to 22 feet bgs in the Shinarump) and 
MON01-0658 (screened at 135 to 155 feet bgs in the Shinarump and east of MON01-0601) represents 
background (upgradient) conditions in this formation. Well MON01-0615 is downgradient of the mill and is 
screened at 68 to 88 feet bgs. Figure 2-8 presents the locations of these wells, and Table 2-1 
summarizes the groundwater sampling results from these wells (DOE 1999). 

The uranium concentration in 1997 and 1998 at these groundwater monitoring locations was less than the 
U.S. EPA MCL (0.030 mg/L), and this result is consistent over time as shown at Well MON01-0615. 
These results show that groundwater in the Shinarump bedrock aquifer unit, which hosts the 
uranium/vanadium ore, does not exhibit uranium concentrations exceeding the standards. The oxidation-
reduction potential measured at Well MON01-0615 also demonstrates that geochemically reducing 
conditions exist within groundwater in the Shinarump (the dissolved oxygen concentration was 0.45 mg/L 
at this monitoring well location in 2019, and concentrations of dissolved oxygen less than 1 mg/L are 
considered very low). 

2.7 Biological and Cultural Assessments 

This RSE Report seeks to consider the Fundamental Law of the Diné with respect to inherent beliefs of 
members of the Navajo Nation and considers traditional ecological knowledge, which may include 
understanding the importance of plants, animals, landscapes, and natural phenomena, when possible. 
Before beginning fieldwork at the Mine Site, Cyprus Amax consulted with Navajo Nation governmental 
organizations responsible for stewardship of Navajo biological and cultural heritage, such as the Navajo 
Nation Department of Fish and Wildlife (NNDFW) for biological resources and the Navajo Nation Historic 
Preservation Department (NNHPD) for cultural resources. 

2.7.1 Biological Assessment 

Before beginning RSE fieldwork, Jacobs (on behalf of Cyprus Amax) consulted with NNDFW, which is 
responsible for stewardship of Navajo biological resources and heritage. NNDFW determined that the 
RSE sampling activities (hand tools, walking, and light vehicle traffic, including a small drill rig) have 
minimal disturbance. The activities were not considered development, therefore NNDFW did not require 
formal consultation with a biological evaluation. Jacobs was required to obtain an annual biological 
investigation permit. The biological assessments conducted for the BRA and Mine Site were authorized 
by NNDFW under the following biological investigation permits and amendments (Appendix B): 

1) Biological Investigation Permit Number 1095, issued June 16, 2017 

2) Amendment to Permit Number 1095, issued March 30, 2018, to add Dan Fillipi as a sub-permittee 

3) Biological Investigation Permit Number 1190, issued February 19, 2019 

4) Amendment to Permit Number 1190, issued September 9, 2019, to change permittee to Morgan King 

5) Biological Investigation Permit Number 1223, issued November 14, 2019 

6) Amendment to Permit Number 1223, issued February 7, 2020, to change name and title of principal 
from Stuart Brown to Jennifer Laggan 
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7) Biological Investigation Permit Number 02172021, issued February 17, 2021 

8) Biological Investigation Permit Number 12312021, issued December 31, 2021 

In accordance with the conditions of the biological investigation permit, biologists conducted an NNHPD 
resource review to identify special-status plant and wildlife species potentially present at the Mine Site. 
Special-status are defined as those listed by the Federal Endangered Species Act (FESA) of 1973, as 
amended (16 U.S. Code § 1531, et seq.), or those listed by the NNDFW Navajo Endangered Species 
List, and those species protected under the Migratory Bird Treaty Act (MBTA). The FESA requires federal 
agencies to seek to conserve endangered species, threatened species, and critical habitat, and through 
consultation with U.S. Fish and Wildlife Service, the primary implementing agency for FESA, ensure 
actions do not jeopardize the continued existence of species and their habitat (USFWS 1998). 

Before conducting RSE fieldwork, Jacobs and Earth and Sky, LLC biologists conducted pedestrian 
biological assessments of the BRA and Mine Site with a focus on identifying potentially suitable habitat for 
special-status plant and wildlife species within the area. Surveys and biological monitoring of the BRA 
and Mine Site were conducted in September and October 2017, April 2018, and May 2019. The results of 
the biological assessment are presented in Appendix B. 

Observations made by Jacobs’ biologists during the biological investigation of the selected BRA and Mine 
Site are summarized as follows: 

• Vegetation 

– Botanists observed one vegetation type at the BRA and Mine Site: plains-mesa sand scrub. 

• Special-Status Wildlife 

– No FESA or NNDFW special-status species were observed, but potentially suitable foraging habitat 
was observed for golden eagle (Aquila chrysaetos), ferruginous hawk (Buteo regalis), and 
peregrine falcon (Falco peregrinus anatum). 

• Special-Status Plants 

– No FESA or NNDFW special-status plants were observed, and no suitable habitat is present for 
any of the special-status plant species. 

• MBTA-Protected Species 

– No active nests protected by MBTA were observed in the selected BRA or Mine Site during RSE 
activities. 

2.7.2 Cultural Resources Assessment 

Before performing RSE field activities, DCRM, with Jacobs’ oversight, assessed cultural resources at the 
Mine Site and associated BRA. DCRM conducted the cultural resources investigation in compliance with 
Section 106 of the National Historic Preservation Act, Title 35 of the Code of Federal Regulations 
Part 800. 

The cultural resources assessment included an archival literature search and interviews with local 
residents, workers, and local chapter officials, as well as a field survey. DCRM conducted a Class I 
literature search using archives of the NNHPD in Window Rock, Arizona, to capture previous survey data 
and previously recorded resources within 1 mile of the Mine Site. DCRM conducted a Class III intensive 
cultural resources survey under Navajo Antiquities Permit Number B17646 to identify prehistoric and 
historic cultural resources. Fieldwork for the surveys was conducted between October 20 and 
December 17, 2017, and step-out cultural surveys were conducted in October 2018 and May 2019. A 
crew of qualified archaeologists performed the field surveys by walking parallel transects, spaced at a 
maximum of 50-foot intervals, through the accessible areas of the Mine Site and buffer, and an additional 
50-foot-wide buffer area. The crew surveyed drainages by walking two parallel transects, spaced 50 feet 
apart. DCRM prepared an archaeological inventory report and submitted it to NNHPD 
(DCRM 2018, 2019). The report details the results of the literature review and field survey, and lists 
cultural resources, eligible properties, non-eligible properties, and archaeological resources identified on 
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the Mine Site and BRA. A Cultural Resource Compliance Form was issued by NNHPD as approval of the 
archaeological inventory report, and it lists the actions to be taken during the RSE investigation to respect 
and protect cultural sites, properties, and resources. The Cultural Resource Compliance Form is 
presented in Appendix B. 

Ethnographic surveys conducted as part of the cultural resources assessment included interviews with 
local residents, workers, and local chapter officials and revealed the following: 

• A dam was located on the Mine Site; however, the location of the dam was not observed during RSE 
field visits. According to one interviewee, “a Navajo man died in the water at the dam” near the Mine 
Site (DCRM 2018). 

• The mine entrance had a small opening [with] just enough [room] to enter in [a] stooped over 
[position]. The height seemed about five feet high. The tunnels were just walking size. [The workers] 
wheeled out ore with wheel barrels [sic]” (DCRM 2018). No location data were provided for the mine 
entrance. 
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3. Field Activities and Methods 
Jacobs performed an RSE at the Mine Site to provide information to evaluate the DQOs that were 
developed using the processes described in U.S. EPA’s DQOs process, according to Guidance on 
Systematic Planning Using the Data Quality Objectives Process (U.S. EPA 2006) and following DQO 
guidance from the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) 
(U.S. EPA 2000). The DQO process is a series of logical and iterative steps that guide the plan for 
acquisition of environmental data. It comprises the following steps: 

1) State the problem. Define the problem to be studied. Review prior studies and existing information to 
gain an understanding sufficient to define the problem. Prepare problem statements. 

2) Identify the goal of the study. Define the decisions to be made. Describe how environmental data 
will be used in meeting objectives and solving the problem, identify study questions, define what 
actions may result from each decision, and develop decision statements. 

3) Identify the information inputs. Identify the data that must be obtained and the measurements that 
must be taken to answer the decision statements. 

4) Define the boundaries of the study. Define the target population and characteristics of interest. 
Specify the temporal and spatial boundaries for which decisions will apply. 

5) Develop the analytical approach. Define the parameter of interest, specify the project screening 
criteria, and develop the logic for drawing conclusions from findings. 

6) Develop performance criteria for data being collected. Define tolerable decision error rates based 
on a consideration of the consequences of making an incorrect decision. 

7) Optimize sampling design. Evaluate information from the previous steps and develop the sampling 
design that meets the decision statements. 

A further explanation of the DQO process and how it was used to develop the methodology for performing 
RSE activities was presented in the approved Work Plans (CH2M 2017, 2018). 

The following section presents DQOs that were developed for the RSE. A description is also provided of 
the type and quality of data that were collected to inform the DQOs and future environmental decisions 
and describes the methods for collecting and assessing those data. 

3.1 Data Quality Objectives 

The DQOs of the RSE work and the methodology used to evaluate each DQO, as described in the Work 
Plans (CH2M 2017, 2018), include the following: 

1) Identify the background level of radiation and metal concentrations from naturally occurring materials 
at the Mine Site. 

• To evaluate this DQO, Jacobs identified one BRA for the Mine Site, conducted gamma scanning 
at the BRA to assess surface gamma count rates, and collected surface and subsurface soil 
samples for laboratory analysis of the primary COPCs, including arsenic, molybdenum, mercury, 
Ra-226, selenium, thorium, uranium, and vanadium. BTVs were calculated for gamma count to 
represent a typical background count rate and the primary COPCs to represent a typical 
background concentration. Actual background conditions may vary based on the heterogeneity of 
the natural environment. 

2) Determine the type and extent of affected environmental media, including surface soil, subsurface 
soil, and sediment. 

• Jacobs evaluated this DQO by collecting soil samples at the Mine Site, associated haul roads, 
and in step-out areas, as needed. There were no drainages observed exiting the Mine Site. 
Consequently, sediment samples were not collected for laboratory analysis. Step-out areas are 
defined as areas outside of the Mine Site where gamma scans indicated count rates greater than 
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the BTV. Data collection efforts included performing gamma scan surveys and collecting surface 
and subsurface soil samples for laboratory analysis of the primary COPCs. Surface soil was 
defined as 0 to 0.5 foot bgs, and subsurface soil was defined as below 0.5 foot bgs. 

3) Determine whether there is a correlation between Ra-226 soil concentration in surface soil with 
gamma count rate and dose rate following the methods presented in this RSE Report. 

• Jacobs evaluated this DQO by collecting gamma count rates, dose rates, and Ra-226 in surface 
soil samples from 15 correlation plots at the Mine Site, and statistically evaluating the data to 
determine the relationships between concentrations of Ra-226 in soil and gamma count rates, as 
well as gamma count rates and dose rate. 

4) Identify whether mining-related activities such as blasting, machine maintenance and refueling, or use 
of electrical equipment resulted in releases of explosives (including perchlorate), total petroleum 
hydrocarbons (TPH), or polychlorinated biphenyls (PCBs). 

• Jacobs evaluated evidence of mining-related activities at the Mine Site by collecting surface and 
subsurface soil samples. One surface soil sample was analyzed for secondary COPCs not in 
background (explosives, including perchlorate, TPH, and PCBs), and a subsurface sample was 
collected, if secondary COPCs were detected in the surface soil sample. Secondary COPCs were 
not detected in the surface soil sample. Consequently, subsurface soil samples were not 
collected for analysis of the secondary COPCs. 

5) Identify whether there is evidence that surface water or groundwater has been impacted by mining-
related activities, if present and able to be sampled. 

• Jacobs reviewed water well inventories, performed records search, and reviewed information 
provided by NNEPA, EPA, and DOJ. Sources indicated that no water well or surface water 
features were present within 1 mile of the Mine Site. A dewatering well was located at the Mine 
Site but was obstructed and not able to be sampled consistent with the Consent Decree. 

6) Estimate the area and volume of mining-impacted material, including TENORM, at the Mine Site. 

• Multiple lines of evidence were obtained and used for the Mine Site to determine the nature and 
extent of contamination, understand potential fate and transport pathways, and estimate the 
volume of mining-impacted material, including TENORM. The multiple lines of evidence included 
reviewing historical activities, including reclamation; conducting interviews with residents and 
consultation with NAML staff; reviewing historical and current aerial photographs; analyzing 
geologic stratigraphy, hydrogeology, and hydrology; identifying prominent wind direction; 
conducting visual observations of disturbed areas for evidence of historical mining; and 
conducting a field investigation, including gamma scanning measurements, along with surface 
and subsurface soil sample analysis. 

3.2 Accessibility 

The Mine Site is accessed from U.S. Route 163 approximately 1.27 miles along Moonlight Road 
(Figure 2-1). Moonlight Road crosses the northeastern portions of the Mine Site. Vehicle access to the 
portion of the Mine Site not directly along Moonlight Road is limited to foot traffic or track-mounted drill rig 
because of loose sand dunes and uneven ground. 

3.3 RSE Field Observations 

As part of RSE field activities, Jacobs performed, observed, and documented the following at the Mine 
Site. A summary of these observations is provided in Section 3.3.1, except where noted. 

• Verification of the location and attributes of historically documented mine features, such as portals, 
shafts, and vents. Many historical mine features were not able to be accurately located because 
geographic information system (GIS) coordinates provided in historical documents have poor 
accuracy due to limitations of GIS technology (low resolution) at the time of collection. Natural 
erosional forces have contoured the Mine Site, which may have obscured many of these features 
from being located. Additionally, NAML generally reclaimed features such that they blend with the 
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surrounding landscape; as such, field observations may not match with pre-reclamation NAML 
records. 

• Current conditions at the Mine Site including mine related features, such as portals, waste rock piles, 
and haul roads. 

• Documentation of visual waste rock. Waste rock was visually identified in the field during RSE field 
activities. Waste rock typically resembled a gray, fine-grained sand with elevated gamma count rates. 

• Documentation of disturbed areas. Disturbed areas were documented as areas outside of known 
mining and reclamation. Areas associated with historical mining or reclamation, such as roads, waste 
rock piles, and portals were considered to be disturbed and were not separately documented as such. 

• Surface water flow pathways, including drainages. 

• Areas of shallow bedrock. Shallow bedrock mapping was conducted using a combination of field 
observations and aerial images. Shallow bedrock is defined as areas where bedrock is visibly 
exposed at the surface and the soil mantle consists of less than 6 inches. 

• Geologic contacts. 

• Interim actions. No interim actions were identified for the Mine Site. 

• Descriptions of Mine Site–specific features. 

3.3.1 Summary of RSE Field Observations 

RSE activities conducted by Jacobs personnel from September 2017 through December 2019 observed 
mining and reclamation features at the Mine Site. Field documentation of the features can be found in 
Appendix C. The observed features are presented on Figure 2-1 and discussed as follows: 

• One waste rock burial area (MV-31_NNWP05) identified in the technical specifications presented in 
Appendix A was confirmed during RSE activities. MV-31_NNWP05 has no surface expression (visible 
at the surface) and was identified during RSE subsurface soil sampling. The waste rock pile had 
approximately 5 feet of cover material over the top and extends to approximately 11 feet bgs. The 
other waste rock piles identified in the technical specification were not confirmed during RSE activities 
(Appendix A). The technical specification describes NAML consolidating the onsite waste rock piles 
into MV-31_NNWP05 and then covering the waste rock with Class A material from MV-31_NNWP04 
(Appendix A). 

• The concrete pad identified in the technical specification was not observed, likely because NAML 
reported that it was consolidated into the waste rock burial area (MV-31_NNWP05) as shown in the 
technical specification provided in Appendix A. 

• The potential waste rock pile identified by Weston was not confirmed during the RSE investigation. 

• A disturbed area was observed in the northeastern corner of the Mine Site, which may be the decline 
(portal) area; however, the only evidence to support this assumption is that the area has been 
disturbed (Figure 2-1). 

• A pond was reported in historical documentation; however, there is no documentation concerning the 
location of the pond, and the pond was not observed during field activities. The drainage within the 
Mine Site boundary, from the dewatering well to waste rock pile MV-31_NNWP05 was field verified 
and is presented on Figure 2-1. 

• No defined drainages were observed during RSE activities. 

• The approved Work Plan initially assumed that there were two drainages exiting the northern portion 
of the Mine Site and one haul road, now named Moonlight Road (CH2M 2017), which traverses the 
northeastern portion of the Mine Site (Figure 1-2). However, the two drainages were not observed 
during RSE field activities. Haul Road 1 was observed exiting the Mine Site to the east for 1.27 miles 
until it reached U.S. Highway 163. 



 Removal Site Evaluation Report 

 

3-4 PPS1122220646NWO 

• The location of the hoist house and portal were not confirmed during RSE activities. No evidence of 
the hoist house remaining and the area where the portal was reportedly located was indistinguishable 
from the typical dune sands in the area. 

• Jacobs conducted shallow bedrock mapping on the Mine Site and haul road to identify where 
exposed bedrock was present and minimal soil mantle existed (Figure 2-6). Bedrock mapping was 
conducted using a combination of field observations and aerial images. Shallow bedrock is defined as 
areas where bedrock is visually exposed at the surface, and soil mantle consists of less than 
6 inches. These maps are meant to provide a generalized representation of the exposed bedrock 
around the Mine Site, and small exposures of the bedrock may not be included. 

• During RSE field activities conducted in May 2019, an open standpipe in the eastern portion of the 
Mine Site was identified; information collected on this pipe is presented in the feature observations 
forms in Appendix C. The location of this pipe corresponds to the location of the historical dewatering 
well for the underground mine workings, as shown as the “Deep Well Pump” on Figure 1 of 
Chenoweth (1992). Total depth and water level measurements collected by Cyprus Amax in 
May 2019 showed that the depth to static groundwater was 19.60 feet bgs and that the total well 
depth was 96.46 feet bgs. Based on what is known about the Mine Site underground workings from 
Chenoweth (1992), the deepest portions of the underground workings were 170 feet bgs; as such, it 
is expected that the dewatering well would be at least as deep as the underground workings or 
deeper. Because the total depth was less than 100 feet bgs, it is likely that the dewatering well has 
either collapsed or filled in with silt below 96 feet bgs. In addition, the well has been open to the 
surface, which would potentially allow surface water into the well. The well cannot be rehabilitated 
due to its age and its current physical condition. Section 5.3.D.1 of the CD SOW states with respect 
to groundwater sampling, “this task does not include sampling any wells that cannot be opened or are 
obstructed” (United States of America and the Navajo Nation 2017). For this reason, the dewatering 
well was not sampled during RSE activities. 

3.4 Background Reference Area 

Gamma scanning and soil characterization samples from one BRA were collected to determine 
background conditions for the Mine Site. Section 2.2 of MARSSIM (U.S. EPA 2000) defines a BRA as “a 
geographical area from which representative reference measurements are collected for comparison with 
measurements performed in specific survey units. The BRA is defined as an area that has similar 
physical, chemical, radiological, and biological characteristics as the survey unit(s) being investigated but 
has not been affected by site activities.” Investigation of the BRA was designed to evaluate the naturally 
occurring background radiation and metals concentrations for comparison to the Mine Site. 

The original BRA selected in September 2017 was found to not be representative of the Mine Site as it 
was located downgradient of the prevailing wind direction from the Mine Site. Consequently, and with 
approval from U.S. EPA, Jacobs established a new BRA upwind of the Mine Site and in a representative 
location (Figure 1-3). The BRA was selected as described in the approved Work Plans 
(CH2M 2017, 2018) to characterize the predominant geologic formation from which gamma scanning and 
soil analytical samples were collected. The new BRA consisted of alluvium over Chinle, as based on U.S. 
Geological Survey geologic maps (Figure 2-7). The BRA was verified in the field to be of similar geology 
and stratigraphic position to the Mine Site, free of anthropogenic interference, upgradient of predominant 
wind direction at the Mine Site, and of relatively low topographical relief, thus subject to less interference 
by drainage and windblown dust. The thickness of alluvial material on top of the Chinle Formation at the 
new BRA locations was more representative of Mine Site conditions than the original BRA. Additionally, 
the approximate elevation of the BRA is 5,190 feet amsl. Figure 1-3 shows the location of the BRA; the 
results for gamma surveys and soil sampling from within the BRA are presented in Section 4. 

The BRA for the Mine Site is within the same geologic unit as the Mine Site according to the geologic unit 
boundaries presented in the Cooley et al. (1969) geologic map (Figure 2-7). Geologic maps provide a 
general sense of the large-scale geology and should not necessarily be used for fine-scale interpretation. 
Geologic maps were created based on professional large-scale approximation of geologic units, contacts, 
and structures by the map authors (Cooley et al. 1969), which are accurate for use at the scale 
(1:125,000) the map is published. However, the geologic boundaries become more qualitative when the 
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area to be investigated has not been extensively mapped or field validated. Jacobs field crews performed 
field verification of the BRA before evaluation. 

3.4.1 Gamma Scan Survey 

In September 2019, Jacobs performed gamma scan surveys at the BRA to provide data to calculate 
BTVs for naturally occurring radiation in soils similar to those found at the Mine Site. BTVs were used to 
establish the boundary of the scanned area at the Mine Site. Before the field characterization work was 
performed, the approximate 2-acre BRA was selected and a grid separating the area into 
25 predetermined, equally sized cells, was uploaded to the Environmental Restoration Group (ERG) 
Model 105G handheld Global Positioning System (GPS) system. 

Gamma scan surveys were performed in accordance with the RSE Work Plans (CH2M 2017, 2018). For 
the gamma scan surveys, a Ludlum Model 44-10 2- by 2-inch sodium iodide (NaI) gamma scintillation 
detector connected to a Ludlum Model 2221 scaler/ratemeter, coupled with an ERG Model 105G 
handheld GPS system for automated data logging, was used to collect survey measurements. Gamma 
scan geolocation data were collected in Universal Transverse Mercator Zone 12 North coordinate system. 

The Ludlum Model 44-10 detects gamma radiation in the soil from approximately 50 to 3,000 kiloelectron 
volts, which includes gamma radiation emitted from Bi-214 and lead-214, which are the primary gamma-
emitting radionuclides in the uranium series. These radionuclides are decay products of Ra-226. 

Background gamma scan surveys were traversed at 7.5-foot transects at a rate of 2 to 3 feet per second, 
holding the detector 18 inches above the ground surface with the detector in a vertical position pointing 
toward the ground. Individual gamma count rate measurements and associated geolocations were 
recorded once every second. If obstructions or inaccessible areas were encountered, field personnel 
paused the gamma scanning and/or walked around the obstacle, and continued gamma scanning on the 
other side. 

Guidance from MARSSIM (U.S. EPA 2000) and NUREG-1507 (NRC 1998) were used to establish a scan 
minimum detectable concentration (MDC) for the NaI detection system. The 2- by 2-inch NaI detector will 
be used on this project as an investigation tool to measure gamma radiation levels relative to background. 
Additionally, an estimate of the minimum detectable count rate (MDCR) and scan MDC in pCi/g in soil is 
provided as follows. 

The MARSSIM framework is used to calculate the a priori MDCR and scan MDC using the following 
equations: 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 = 𝑆𝑆𝑖𝑖 �
60
𝑖𝑖
� 

𝑆𝑆𝑖𝑖 = 𝑑𝑑′�𝑏𝑏𝑖𝑖 

Where: 

MDCR = minimum detectable count rate (cpm) 

Si (counts) = the minimal number of net source counts required for a specified level of performance 
for the counting interval i (seconds) 

i = counting or observation interval, equal to 1 second for this calculation 

d′ = the index of sensitivity, equal to 1.38 for a true positive rate of 0.95 and a false positive rate of 
0.60 (from MARSSIM Table 6.5) 

bi = the number of background counts, taken from the mean value of the representative BRAs (that 
is, Morrison Formation) measured in the Cove Draft RSE (Jacobs 2019b, Table 4-1) in the 
1-second interval (approximately 2 to 3 feet per second scan speed), equal to 10967 cpm, or 
182.8 counts per second 
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Therefore, the MDCR is calculated as follows: 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 =  𝑑𝑑′�𝑏𝑏𝑖𝑖 �
60
𝑖𝑖
� = 1.38�(182.8)�

60
1
� = 1,119 𝑐𝑐𝑐𝑐𝑐𝑐 

The MDCRSurveyor is then calculated using the following equation to account for potential surveyor error in 
survey performance: 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =  
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀
�𝑐𝑐

 

Where: 

MDCR = minimum detectable count rate (cpm) 

p = surveyor efficiency, estimated in MARSSIM to be between 0.5 and 0.75, but use of electronic 
data logging equipment is estimated to increase the surveyor efficiency to 0.9 

Therefore, the MDCRSurveyor is calculated as follows: 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀
�𝑐𝑐

=
1,119
√0.9

= 1,180 𝑐𝑐𝑐𝑐𝑐𝑐 

To determine the scan MDC in units of pCi/g, the relationship of count rate to exposure rate for the 
detector must first be established. MARSSIM Table 6.7 identifies the ratio of 760 cpm/µR/hr for a 2- by 
2-inch NaI detector for measurement of Ra-226 in equilibrium in progeny. The minimum detectable 
exposure rate is then calculated as follows: 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 =  
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆

𝑀𝑀𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑀𝑀𝑅𝑅𝐶𝐶𝑅𝑅 𝐶𝐶𝐶𝐶 𝑀𝑀𝐸𝐸𝑐𝑐𝐶𝐶𝐸𝐸𝐶𝐶𝐸𝐸𝑅𝑅 𝑀𝑀𝑅𝑅𝐶𝐶𝑅𝑅 𝑀𝑀𝑅𝑅𝐶𝐶𝑖𝑖𝐶𝐶 =
1,180 𝑐𝑐𝑐𝑐𝑐𝑐

760 𝑐𝑐𝑐𝑐𝑐𝑐
𝜇𝜇𝑀𝑀 ℎ𝐸𝐸⁄

= 1.55 𝜇𝜇𝑀𝑀 ℎ𝐸𝐸⁄  

Based on these calculations, the scan MDC can be calculated as follows using a conversion factor from 
pCi/g to µR/hr of 1.017 from Microshield (a photon/gamma ray shielding and dose assessment computer 
program) as recommended by NUREG-1507 (NRC 1998): 

𝑆𝑆𝑐𝑐𝑅𝑅𝐶𝐶 𝑀𝑀𝑀𝑀𝑀𝑀 =  𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 × 𝑀𝑀𝐶𝐶𝐶𝐶𝐶𝐶𝑅𝑅𝐸𝐸𝐸𝐸𝑖𝑖𝐶𝐶𝐶𝐶 𝐹𝐹𝑅𝑅𝑐𝑐𝐶𝐶𝐶𝐶𝐸𝐸 = 1.55 𝜇𝜇𝑀𝑀 ℎ𝐸𝐸⁄ × 1.017
𝑐𝑐𝑀𝑀𝑖𝑖 𝑔𝑔⁄
𝜇𝜇𝑀𝑀 ℎ𝐸𝐸⁄ = 1.58 𝑐𝑐𝑀𝑀𝑖𝑖 𝑔𝑔⁄  

 

Gamma scanning logs captured the location, date and time, personnel, and equipment serial number 
used for scanning (Appendix C). Gamma scanning continued until the full background area was 
completed, and the results were used to calculate gamma count rate BTVs. Gamma scan data were 
uploaded daily to a computer and secure server. 

3.4.2 Soil Sampling 

BRA surface soil sampling was conducted in September 2019, and subsurface sampling was conducted 
in December 2019. BRA surface soil (0 to 0.5 foot bgs) sample locations were selected in real time by 
field sampling personnel at a frequency of one location within each of the predetermined 25 cells. The 
sample location was selected within each of the 25 grids at a location safely accessible and where soil 
thicknesses were deep enough to allow for soil sampling. A dose rate measurement and a 1-minute static 
gamma count were also recorded at each surface soil sample location. Dose rate measurements were 
collected at 3 feet above ground surface, while the static gamma count was collected at 18 inches above 
ground surface. Dose rates were recorded with a Bicron MicroREM tissue-equivalent plastic scintillation 
detector, and the static gamma count was recorded with a Ludlum Model 44-10 2- by 2-inch NaI 
scintillation detector. The detector was connected to a Ludlum Model 2221 scaler/ratemeter. Readings 



Removal Site Evaluation Report  
 

PPS1122220646NWO 3-7 

are included in the characterization surface soil sampling logs in Appendix C. The static gamma counts 
were performed for consistency with the Mine Site soil samples and provide general information on the 
radiological conditions at each sample location; however, these field measurements were not used to 
develop a BTV or for any other purpose at this time. 

During the December 2019 sampling events, three subsurface soil samples were collected from areas 
that corresponded with the minimum, maximum, and mean concentrations of Ra-226 in surface soil. BRA 
surface soil samples were collected using a hand trowel, while subsurface soil sampling was conducted 
using hand tools including hand trowels, shovel, hand auger, and/or powered hammer drill, in accordance 
with the approved Work Plans (CH2M 2017, 2018). The soil samples were logged according to Unified 
Soil Classification System (USCS) methods (ASTM 2017) and Munsell color chart; placed into 
unpreserved and unused sample jars; and labeled with the sample identification, date, and time. 

Additionally, photographs were taken of the filled sample jars and the surrounding vicinity, and submeter 
accuracy GPS coordinates were collected at the sample location. Filled soil samples were packaged and 
shipped to ALS Environmental Laboratories in Fort Collins, Colorado, under the appropriate chain of 
custody. Each surface and subsurface soil sample was analyzed for the primary COPCs, which included 
Ra-226 by U.S. EPA Method 901.1 and metals (arsenic, vanadium, molybdenum, selenium, thorium, 
uranium, and mercury) by U.S. EPA Methods 6020 and 7471A. Soil samples were digested according to 
U.S. EPA Method 3050B before the analysis of metals by U.S. EPA Method 6020, and the analysis of 
mercury was performed after digestion of soil according to U.S. EPA Method 7471. Analytical results for 
the background surface soil samples were used to calculate BTVs for COPCs in soil. Analytical laboratory 
results are presented in Appendix D. 

3.5 Background Threshold Values and Investigation Levels 

The methodology for calculating the BTVs and ILs was set forth in the approved Work Plans (CH2M 
2017, 2018) and are discussed in the following subsections. 

3.5.1 Background Threshold Values 

Because metals and Ra-226 are naturally present in soil, it is necessary to evaluate the concentrations of 
naturally occurring environmental media so that an evaluation of potential impacts from historical activities 
can be quantified. Both the 95 percent upper tolerance limits with 95 percent coverage (UTL95-95) and 
the 95 percent upper simultaneous limits (USL95) were used to estimate potential BTVs. The ProUCL 
Technical Guide (U.S. EPA 2015) recommends using the USL95 to estimate BTVs because it provides a 
proper balance between false positives and false negatives. However, the USL95 should be used when 
raw background data represent a single environmental population without statistical outliers. The 
inclusion of multiple populations and/or statistical outliers tends to yield elevated values of upper 
simultaneous limits, which can result in substantial false negatives. The UTL95-95 is alternatively 
recommended in cases with statistical outliers. Therefore, the following stepwise procedure was used to 
estimate BTVs for background data: 

1) Conduct exploratory data analyses using background data, while confirming statistical independency 
and no significant spatial variability. 

2) Identify potential outliers and conduct confirmatory outlier test using both parametric and 
nonparametric methods. 

3) Conduct goodness-of-fit tests to characterize an appropriate distribution. 

4) Choose one of two approaches (parametric and nonparametric) to determine BTVs based upon the 
distributional characteristics of a given background data set. If the background data can be 
characterized by a well-known distribution, a parametric method was used to estimate BTVs; 
otherwise, a nonparametric method was used to estimate BTVs. 

If the raw background data set did not include statistical outliers, the USL95 was used to determine BTVs; 
otherwise, the UTL95-95 was used to estimate BTVs. Statistical documentation is outlined in Appendix E. 
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3.5.2 Investigation Levels 

ILs were developed to facilitate a preliminary evaluation of the RSE results. ILs for metals and Ra-226 are 
defined as the greater of the BTV and U.S. EPA RSLs. U.S. EPA had not published RSLs for Ra-226 and 
thorium; therefore, the BTVs for these contaminants were used as the ILs. For secondary COPCs, the ILs 
were set at the U.S. EPA RSLs since these constituents are not naturally found in the environment and 
therefore have no background value. 

ILs were used to identify locations of “elevated” gamma count rates or soil COPC concentrations. For 
gamma scanning, the IL was used as a field screening level to inform the field team when to stop 
scanning or sampling. In accordance with the approved Work Plans (CH2M 2017, 2018), the IL for lateral 
extent was set at the applicable BTV plus 1500 cpm; for vertical extent, the IL was set at two times the 
applicable BTV. 

ILs were developed to provide a preliminary evaluation of the investigation results and are not the levels 
that will define the extent of media to be cleaned up. The IL is not a definitive indicator of impacts from 
historical operations. The IL, used as one part of the multiple lines of evidence to calculate the volume of 
media impacted by mining impacts, including TENORM, may not accurately estimate the volume that 
would be subject to a response action. Once the risk assessment is complete and cleanup levels are 
determined, the volume of mining-impacted material, including TENORM, may change. 

3.6 Mine Site Gamma Scan Surveys 

Jacobs performed gamma scan surveys at the Mine Site from November 2017 through May 2018; step-out 
gamma scan surveys were conducted in October 2019 (Appendix C). The gamma surveys were not 
prohibited in the restricted areas shown on Figure 2-1, so the gamma surveys were performed throughout 
the Mine Site and over the burial pit and footprints of the former waste rock piles. 

Gamma scan surveys were used to determine the following: 

• The lateral extent of elevated gamma count rates exceeding the ILs 
• Locations where potential step-out gamma scanning and soil sampling were required 
• Potential contaminant migration off the Mine Site (for example, from runoff or wind) 
• Potential waste rock locations 
• Soil sample locations 

As with the BRA gamma scan surveys, a Ludlum Model 44-10 2- by 2-inch NaI gamma scintillation 
detector connected to a Ludlum Model 2221 scaler/ratemeter, coupled with an ERG Model 105G 
handheld GPS system for automated data logging, was used to collect survey measurements. The 
equipment was inspected and calibrated by an accredited facility before use (Appendix C). Gamma 
scanning was conducted as described in Section 3.4.1, in accordance with the approved Work Plans 
(CH2M 2017, 2018). Quality assurance/quality control (QA/QC) checks of each instrument were 
performed daily as described in Section 3.12. Multiple identical radiation detection systems were used for 
the surveys performed. The radiation detection equipment, while exhibiting minor differences, were within 
the tolerances allowed under instrumentation calibration described in American National Standards 
Institute (ANSI) N323AB. 

Gamma scan surveys were conducted along 15-foot transects over the Mine Site, which includes the 
buffer area. The 15-foot transects were laid out in GIS and were loaded onto the ERG Model 105G 
handheld GPS system for field personnel to follow while conducting the gamma scan survey. If gamma 
count rates were greater than the IL at the edge of the Mine Site buffer, then gamma scanning continued 
outside the Mine Site buffer until gamma count rates were consistently less than the IL or it was 
determined that naturally occurring materials were biasing gamma measurements, such as slopes or 
drainages with large quantities of eroded and weathered ore-bearing bedrock. The 15-foot transects are 
estimated to provide 40 percent coverage with the detector held at 18 inches above ground surface. 
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At the former haul road, gamma scan surveys were conducted along the shoulders, the centerline 
(sinusoidal wave pattern between the shoulders) and 8 feet away from each shoulder. The scanning of 
the former haul road started at the Mine Site buffer and continued to the intersection of 
U.S. Highway 163. If needed, step-out gamma scan surveys were completed outside the former haul road 
until gamma scan measurements were consistently less than the IL or it was determined that naturally 
occurring materials such as the presence of bedrock were biasing the gamma scan measurements. 

3.7 Soil Characterization 

Soil sampling was performed according to the approved Work Plans (CH2M 2017, 2018). Soil sampling 
was not performed within two restricted areas located in the central and northeastern portions of the Mine 
Site (Figure 2-1). There were no drainages observed exiting the Mine Site, so sediment samples were not 
collected for laboratory analysis of primary or secondary COPCs. Gamma scanning and observed and 
reported feature locations were used to select surface soil sample locations to provide field information 
about the extent of radiological impacts at the Mine Site. Following receipt of the surface soil laboratory 
data, the data were reviewed to determine where subsurface soil samples would be collected to define 
the vertical extent of potentially impacted soil. The approved RSE Work Plan Addendum (CH2M 2018) 
summarizes the method for collecting subsurface soil samples. 

Surface and subsurface soil sampling was conducted in November 2017, in January and June 2018, and 
in September and October 2019 to characterize the extent of COPCs. Initial surface soil samples were 
collected within the Mine Site boundaries and along the former haul road in November 2017 and January 
2018. The analytical results from the November 2017 and January 2018 sampling event were used to 
determine the locations for collection of subsurface soil samples during a June 2018 sampling event. A 
third surface and subsurface sampling event was conducted in September and October 2019 and after 
discovery of the technical specifications in the NAML closeout report (Appendix A; NAMLRP 2001). 

The following subsections summarize the field sample methods, soil field screening methods, and 
laboratory analysis. 

3.7.1 Surface Soil Sampling 

Surface soil samples were collected according to the approved Work Plans (CH2M 2017, 2018). Surface 
soil samples were characterized as being collected from 0 to 0.5 feet bgs. Sample locations were 
selected based on the gamma scan surveys conducted at the Mine Site. Surface soil samples were 
placed in areas with gamma count rates greater than the IL, in areas downgradient of elevated gamma 
count rates, and in areas to provide adequate spatial coverage. The gamma scan surveys were also used 
to determine the acreage of accessible areas at the Mine Site, drainages, and the former haul roads, 
which was used to calculate the total number of samples to be collected. Two surface soil samples were 
collected for each accessible acre within the Mine Site and buffer area in accordance with the approved 
Work Plans (CH2M 2017, 2018). For the haul road, surface soil samples were collected at a frequency of 
four samples per mile. During the RSE process, U.S. EPA and NNEPA requested additional samples to 
be added to the sampling plan, which resulted in the collection of more samples. 

At each soil sample location, a dose rate measurement and a 1-minute static gamma count were 
collected, recorded, and analyzed following the methods prescribed in Section 3.4.2. Each surface soil 
sample was analyzed for the primary COPCs. One location was selected for secondary COPC analysis, 
which included TPH by U.S. EPA Method 8015, PCBs by U.S. EPA Method 8082, explosives by U.S. 
EPA Method 8330, and perchlorate by U.S. EPA Method 6850. As described in the approved Work Plans, 
the secondary COPC soil sample location was selected at the observed portal with the highest recorded 
static gamma count. Because no portals were observed on the Mine Site, the area with the highest 
gamma count rate recorded during the gamma scan survey was chosen (CH2M 2017, 2018). 

3.7.2 Subsurface Soil Sampling 

Subsurface soil samples were collected according to the approved Work Plans (CH2M 2017, 2018). 
Surface soil locations with primary COPC concentrations that exceeded applicable ILs were identified as 
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potential subsurface sample locations to inform the horizontal and vertical delineation of potential impacts 
to soil. Identification of subsurface soil locations were selected to delineate areas around higher 
concentrations of primary COPCs, detections of secondary COPCs, and areas around buried and 
exposed waste rock and other mine features, including locations downgradient of these areas. 
Subsurface soil sample locations were also selected to provide adequate spatial coverage of the Mine 
Site. 

Subsurface samples were generally co-located with previously collected surface sample locations; 
however, if a surface sample was not collected previously at a location, a surface soil sample was 
collected from 0 to 0.5 foot bgs. Subsurface hand tool samples were collected from 1.0- to 1.5-foot-bgs 
and 3.0- to 3.5-foot-bgs intervals, unless refusal or bedrock was encountered. If refusal was encountered, 
up to two additional borings within 2 feet of the original location were attempted. Where bedrock or refusal 
was encountered, samples were collected from the 0.5-foot-bgs interval directly above bedrock or refusal 
unless the interval was previously sampled. If the static gamma count rate at the 3.0 to 3.5 foot bgs 
interval exceeded 2 times the IL or waste rock was observed, soil sampling continued in 2-foot intervals 
(5 to 5.5 feet bgs, 7 to 7.5 feet bgs, etc.) until the static gamma count rate was less than two times the IL 
and no waste rock was observed, or until bedrock or refusal was encountered. 

Subsurface soil sampling was conducted using either hand tools or a drill rig. Hand tools included hand 
auger, shovel, breaker bar, hand-operated hammer drill, and/or hand trowels. The drill rig used for 
sampling was a Geoprobe 6620DT direct-push rig with a Macro-Core 2.00- or 2.25-inch-diameter core 
barrel with standard drive point and sand catchers. Drill rig cores were collected in clean, unused acetate 
liners. Drill rig subsurface soil sample intervals span a 1-foot interval, whereas hand tool sample intervals 
span a 0.5-foot interval. This change was required to provide adequate sample volume for laboratory 
analysis. Initial drill rig borings were pushed to 5 feet bgs unless refusal or bedrock was encountered. Drill 
rig samples were collected from 1 to 2 feet bgs and from 3 to 4 feet bgs. If the static gamma count rate at 
the 3- to 4-foot-bgs interval exceeded 2 times the IL or waste rock was observed, soil sampling continued 
in 2-foot-depth intervals (5 to 6 feet bgs, 7 to 8 feet bgs, etc.) until the gamma count rate was less than 
two times the IL and no waste rock was observed, or until bedrock or refusal was encountered. 

Subsurface soil collection methods followed the approved Work Plans (CH2M 2017, 2018). Subsurface 
samples were logged according to USCS methods and Munsell color chart and if observed, waste rock 
was recorded in the soil boring logs (Appendix C). A gamma scan survey of the sample core was 
conducted approximately 1 inch above the sample at 6-inch intervals over the length of the core (drill rig 
sampling only). Gamma count rates were conducted with the sample core on the level tailgate of the field 
truck or folding table in an area at or less than background radiation levels using a Ludlum Model 44-10 
2- by 2-inch NaI scintillation detector connected to a Ludlum Model 2221 scaler/ratemeter. The gamma 
count rates were recorded in the boring logs in Appendix C. Professional judgment either by geologist or 
other trained personnel was used to identify waste rock during sampling. Visible waste rock was recorded 
in the field form. Visible waste rock typically presents as a gray fine-grained sand with elevated gamma 
count rates; however, visible waste rock can vary in appearance. 

The soil sample was placed into a new, unpreserved sample jar and labeled with the sample 
identification, date, and time. A 1-minute static gamma count was conducted on the filled sample jar by 
removing the sample jar lid and holding the sample jar approximately 3 feet above ground surface with 
the Ludlum Model 44-10 2- by-2-inch NaI scintillation detector approximately 1 inch above the sample. 
Because of the different collection methods, it is not appropriate to compare gamma count rates recorded 
from subsurface soil samples with surface soil sample gamma count rates or gamma scan surveys. 

Photographs were taken of the drill core, filled sample jars, and surrounding vicinity of the sample 
location. Submeter accuracy GPS coordinates were collected at the sample location and recorded. 
Samples were packaged and shipped to ALS Environmental Laboratories in Fort Collins, Colorado, for 
analysis. Each surface soil sample was analyzed for the primary COPCs. If secondary COPCs were 
detected in the surface sample, a subsurface soil sample was collected from 1.0 to 1.5 feet bgs at that 
location and analyzed only for those secondary COPCs that were detected. 
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3.8 Surface Water and Groundwater 

Jacobs reviewed the NNDWR database (NNDWR 2017), DOE’s GEMS (DOE 2019), and U.S. EPA Atlas 
with Geospatial Data (U.S. EPA 2007) to identify potential groundwater (wells) and surface water sample 
locations that met the sampling criteria set forth in the approved RSE Work Plan (CH2M 2017). There 
were no surface water locations identified within a 1-mile radius of the site, and no surface water was 
observed during field activities, so surface water samples were not collected as part of the RSE 
investigation. 

There was one historical dewatering well located within a 1-mile radius of the Mine Site. Section 3.3.1 of 
this report describes the condition of the identified dewatering well located on the Mine Site. The 
dewatering well was not sampled during RSE activities because it was obstructed and could not be 
rehabilitated due to its age and its current physical condition. Section 5.3.D.1 of the CD SOW states that, 
with respect to groundwater sampling, “this task does not include sampling any wells that cannot be 
opened or are obstructed” (United States of America and the Navajo Nation 2017). Accordingly, the 
dewatering well was not sampled. Although no sampling was conducted, Cyprus Amax did perform an 
investigation into the groundwater conditions that exist beneath the Mine Site. 

3.9 Correlation Studies 

A correlation study was performed at the Mine Site by comparing dose rate measurements (in microrem 
per hour [µrem/hr]), gamma count rate (in cpm), and Ra-226 soil concentration (in pCi/g) in soil. From 
these data, two correlations were derived. One correlation compared gamma count rates to Ra-226 
concentrations (Ra-226 correlation); the other correlation compared gamma count rates to dose rates 
(dose rate correlation). 

The purpose of the Ra-226 correlation was to provide a way for potential future response action to 
estimate Ra-226 concentrations in surface soil by using walkover gamma count rate in locations where 
soil and sediment samples were not collected. This estimate would then be used as a line of evidence to 
estimate the lateral extent of impacted areas. The relationship between the gamma count rates and 
Ra-226 surface soil concentrations can exhibit both linear and nonlinear characteristics depending on the 
site (Whicker et al. 2008). Therefore, a number of different regression models were assessed to 
determine which model was most representative of the conditions for the Mine Site. The relationship can 
be skewed because of the heterogeneity of soil, instrumentation uncertainty, and input from other 
gamma-emitting radionuclides (for example, thorium, potassium-40) present in soil. Input from other 
sources can often disproportionately influence the correlation at the lowest range of activities because the 
ratio of gamma radiation from other sources is higher in relation to gamma radiation from Ra-226 in soil. 
Jacobs designed the correlation to target lower gamma count rates (typically between background and 
approximately 25000 cpm) to allow for evaluation of Ra-226 concentration ranges useful for response 
action decision-making (estimated between 1 and 10 pCi/g). 

The purpose of the dose rate correlation was not explicitly defined in the SOW and was developed at the 
request of U.S. EPA (U.S. EPA 2017). The dose rate correlation could be used to allow a common, 
instrument-independent basis of comparison for evaluations with future gamma scanning, which may use 
different gamma survey instruments, configurations, or measurement technologies. Gamma count rates 
measured by NaI detectors are highly energy dependent. A correlation using an instrument that does not 
exhibit strong energy dependence provides a way to express gamma count rate in terms of dose rate. A 
Bicron MicroREM meter was used for the dose rate correlation. 

To perform the correlations, the field team, in consultation with a radiation health physicist, selected 
15 plots approximately 30 feet by 30 feet to focus on low (close to background) and medium gamma 
count rates to represent the desired Ra-226 concentrations. However, the exact shape and size of each 
correlation plot was determined in the field in order to achieve homogenous gamma count rates 
Correlation plots were selected in areas with gamma homogeneity and away from geometric conditions, 
such as pits, holes, or trenches, that could skew the dose rates or gamma count rates relative to Ra-226 
concentrations in surface soil and dose rate. As a preliminary indication of homogeneity, five equally 
spaced points were selected within the plot, and a 1-minute static gamma count was collected at each 
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point. If the variability of the static counts was narrow (for example, less than approximately 3000 cpm), 
the correlation plot was determined usable, soil samples were collected, and a gamma scan of the plot 
was conducted. A higher tolerance for variability (for example, less than approximately 5000 cpm) was 
allowed for correlation plots in the higher range of gamma count rates. If the range of the static counts 
exceeded the tolerance for variability, the correlation plot was discarded, and an additional plot was 
evaluated based on a review of field gamma scans. To minimize inconsistencies between correlation 
plots, the same field operator and the same radiation detection equipment were used for each correlation 
plot at the Mine Site. 

The following data were collected at each correlation plot: 

1) A continuous gamma scan survey consisting of consecutive 1-second integrated counts was 
conducted for the correlation plot area. The gamma scan survey was performed with approximately 
3-foot transects to provide high-density measurements. The same scanning speed of 2 to 3 feet per 
second and average height geometry of 18 inches above ground surface used for all other RSE 
gamma surveys were maintained. The average of the gamma count rate from the survey was 
computed and reported as a single value for each plot. 

2) A single dose rate measurement, consisting of a user-interpreted reading of the analog dial of the 
Bicron MicroREM meter, was performed at the center of the five-point dice pattern to obtain a dose 
rate representative of the plot area. The measurement was performed with the waist-height geometry 
of 3 feet above ground surface. 

3) At each of the five locations, a surface soil aliquot was collected from 0 to 0.5 foot bgs, and a 
1-minute static gamma count was collected. The five aliquots were field composited (that is, mixed 
and homogenized), and from this, a surface soil sample was collected and analyzed for Ra-226 using 
the same certified laboratory (ALS Environmental in Fort Collins, Colorado) and U.S. EPA Method 
901.1 that was used for all other RSE soil sampling. 

Data collected from the correlation plots were analyzed using both qualitative and quantitative statistical 
methods to identify data distribution and outliers. Outliers identified during analysis were not removed 
from the data set unless laboratory error, sample contamination, or collection errors were identified that 
could compromise the data. Regression modeling was then used to identify the best relationship between 
the average gamma count rates from the gamma scan survey and the surface soil Ra-226 concentrations 
in pCi/g. In addition, a correlation between gamma count rate (cpm) and dose rate (µrem/hr) was 
developed at U.S. EPA’s request. For both of the correlations, the DQO was to determine if there is a 
correlation between gamma count rate and concentrations of Ra-226 in surface soil and sediment, as well 
as gamma count rate and dose rate. 

Validation studies were performed for both correlation studies to assess how well the chosen correlation 
models predict Ra-226 surface soil concentrations and dose rate. Validation studies were performed 
using data from Mine Site surface soil sample locations collected during the RSE. Each surface soil 
sample location also included a 1-minute static gamma count and a dose rate measurement as described 
in the RSE Work Plan. The validation studies attempted to locate sample locations that resembled the 
conditions required for the correlation plots. As such, the validation study used RSE data that fell within 
the range of the correlation plot gamma count rates and those samples not in the vicinity of pits, holes, or 
trenches that could skew the dose rates or gamma count rates. Validation was assessed by qualitatively 
observing Mine Site data points overlain by the regression equations. A quantitative validation was also 
performed by plotting observed versus predicted Ra-226 soil concentration values and performing 
regression analysis to determine the best data fit. The regression was compared with a 1:1 regression 
line to determine the degree of potential underprediction or overprediction. 

3.10 Mining-impacted Material, Including TENORM Volume Calculations 

The multiple-lines-of-evidence approach was used to determine the volume of mining-impacted material, 
including TENORM related to historical mining activities. The Mine Site was historically mined based on 
the presence of elevated concentrations of NORM in the local geology; therefore, some amount of 
elevated natural uranium and uranium daughter products are assumed to be present at the Mine Site and 
are considered NORM. Gamma scan measurements can be biased high surrounding naturally occurring 
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sources of radiation (that, is shallow bedrock). Therefore, in order to determine whether an exceedance 
was attributed to NORM or TENORM, the multiple-lines-of-evidence approach involved evaluating the 
following: 

• Interviews with residents and information obtained during consultation with NAML staff 
• Historical documentation on mining and past NAML reclamation efforts 
• Historical and current aerial photographs 
• Geologic stratigraphy, hydrogeology, and hydrology 
• Prominent wind direction 
• Visual observations of disturbed areas for evidence of historical mining 
• A field investigation, including gamma scans and surface and subsurface soil sample analysis 

For mining-impacted material, including TENORM, volume was calculated based on the lateral and 
vertical extent based on the multiple-lines-of-evidence approach. Fieldwork was limited in restricted areas 
to minimize impacts to culturally or biologically sensitive resources or other areas where access is not 
allowed (for example, utility rights of way). These areas were included or excluded from the TENORM 
volume calculations based on surrounding data and professional judgment. The lateral extent (the area) 
of mining-impacted material, including TENORM, was calculated using GIS software. The vertical extent 
was determined by subsurface soil data or depth to encountered bedrock. Minor variations in the surface 
topography of potentially impacted areas are assumed to be accounted for in the horizontal and vertical 
extent estimates, since the maximum depth of a given area was used. For each sample location, the 
depth of mining-impacted material, including TENORM, was rounded up to the nearest 0.5 foot, and 
areas with similar depths were aggregated. 

3.10.1 Waste Rock Piles 

• Visible waste rock within a pile, regardless of gamma count rates or analytical soil concentrations, 
was considered mining-impacted material, including TENORM. 

• Cover material on top of visible waste rock was included in the volume calculation because of the 
impracticality of segregating this material in the field. 

• The vertical dimension of the waste rock pile was defined as the depth at which bedrock was 
encountered or soil analytical data were less than ILs. Former waste rock piles are considered 
disturbances. 

3.10.2 Other Impacted Areas 

Other impacted areas include the Mine Site and haul road. 

• Elevated unconsolidated material was considered mining-impacted material, including TENORM if it 
met the criteria after reviewing multiple lines of evidence. 

• Elevated unconsolidated material was considered NORM if it did not meet the criteria after reviewing 
multiple lines of evidence. 

3.10.3 Bedrock 

Elevated in situ bedrock that was exposed as a result of natural weathering and erosion is considered 
NORM. Elevated in situ bedrock exposed because of historical mining-related activities was defined as 
mining-impacted material, including TENORM; however, no volume was calculated. 

3.11 Health and Safety 

The fieldwork at the Mine Site was conducted in accordance with the health and safety plans submitted to 
U.S. EPA with the Work Plans (CH2M 2017, 2018), which identified and outlined necessary safety 
precautions and nearby medical facilities and resources. Daily safety briefings were conducted with field 
staff. In addition to routine safety precautions for heavy equipment operation and rugged field conditions, 
radiation exposure monitoring was performed for workers entering and leaving mine feature areas. The 
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results of radiation exposure monitoring indicated that no field staff were exposed to significant health 
risks. 

3.12 Quality Assurance/Quality Control 

The Quality Assurance Project Plan (QAPP) presents QA/QC procedures, policies, and requirements for 
collecting data that are scientifically valid and defensible. The QAPP was included in the approved RSE 
Work Plan (CH2M 2017). 

Quality of field data collection was assured by use of a QAPP and standard operating procedures (SOPs) 
that included daily instrument calibration and checks and subcontractor oversight. Quality of laboratory 
data was assured by using the QAPP, which specifies analytical methods, laboratory instrument checks, 
QC sampling, and reporting limits. Additionally, the laboratory data were validated by an experienced 
chemist. 

3.12.1 Field Data Quality 

RSE activities included collecting large quantities of field screening data. SOPs were developed for the 
field activities, and contractor experience and credentials were verified before mobilization. Field staff 
checked calibration records of the instrumentation, completed initial and daily source checks on the 
radiation equipment, verified compliance with SOPs, and reviewed preliminary data during the field 
activities. The data collected from field activities were documented and preserved in archives. The data 
were reviewed for completeness, errors, and accuracy. The final QC-checked data are presented in this 
report. 

3.12.1.1 Field Instrumentation Calibration and Checks 

The field instruments were maintained and operated in accordance with their respective technical 
manuals and approved operating procedures. Each detector and scaler/ratemeter set was calibrated at a 
minimum of every 12 months in accordance with ANSI N323AB: Radiation Protection Instrumentation 
Test and Calibration—Portable Survey Instruments (ANSI 2013). The field survey instruments used to 
collect survey data were required to operate within acceptable tolerances and in accordance with the 
SOPs. Each survey instrument was required to pass a daily QC check. Failure of any of these daily 
checks would result in removal of the equipment from services until the equipment operated within 
acceptable tolerances or could be fixed. Appendix C contains copies of the calibration certificates and 
instrument source checks. 

3.12.1.2 Field Confirmation 

Field staff verified compliance with the SOPs and reviewed preliminary data during the field activities. 
Field staff were experienced and versed in the use of field equipment. The following QA/QC practices 
were performed by field oversight staff: 

1) Field equipment was inspected by a health physicist or trained personnel during mobilization and 
initiation of fieldwork. At this time, equipment calibration logs were reviewed and confirmed. The 
source was confirmed to be of appropriate type and energy. 

2) Transect survey areas were verified by GPS and field maps. Area boundaries were marked with 
flagging and other markers. 

3) Field staff were audited before conducting gamma scan surveys to ensure adherence to the RSE 
Work Plans, including maintaining proper probe height and walking speed. Allowances were made for 
uneven ground. 

4) Preliminary field data were reviewed on a data logger intermittently. 

5) Static gamma counts were collected and recorded on separate GPS devices and field log books for 
verification of data reports. 

No significant deficiencies were observed. 
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3.12.2 Laboratory Data Quality 

RSE activities included collecting soil samples for laboratory analysis. The QAPP was provided to the 
analytical laboratory. The reported data were evaluated according to QAPP requirements, U.S. EPA 
method guidance, and the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data Review (U.S. EPA 2010a). The QAPP identifies the method-specific QC 
requirements for each analytical parameter and matrix and defines a plan to test that the correct 
sampling, analytical, and data reduction procedures were followed. The Data Quality Evaluation 
Summary Report is included in Appendix D. 

3.13 Decontamination, Investigation-derived Waste, and Personal Monitoring 

Decontamination procedures were designed to minimize health risk for field staff, minimize the spread 
and transport of radioactive material, and prevent cross-contamination of samples. Non-disposable field 
sampling equipment and radiation meters were decontaminated. Decontamination was performed on 
reusable personal protective equipment and field equipment not used for sampling and field 
measurements to mitigate the transport of and minimize exposure to dust and soil with potentially 
elevated levels of radioactive material. Soil sampling equipment, such as hand augers, trowels, and 
scoops that contacted soils, were decontaminated before sampling, between each sample location, and 
daily after sampling in accordance with the approved SOPs. Sampling equipment was thoroughly 
decontaminated by removing sediment and dust with decontamination wipes and disposable towels, and 
equipment blanks were collected to demonstrate effective decontamination processes. 

Field staff performed personal monitoring of their body including personal clothing, exposed skin, and 
equipment, as well as reusable personal protective equipment, such as boots and hardhats. Personal 
monitoring was performed during breaks before handling or consuming food, when field staff exited areas 
where a radioactive contamination potentially existed, and at the end of the work day. Personal 
monitoring was performed with a Ludlum Model 12 equipped with a 44-9 Geiger-Mueller detector. If any 
locations exceeded two times the detector background measurement, decontamination activities were 
performed in accordance with the Health and Safety Plan (CH2M 2017, 2018). 

No investigation-derived waste was produced during the RSE activities. Soil cuttings from hand sampling 
and drilling were returned to the locations from where they were sampled or scattered at the Mine Sites in 
an area of similar radioactivity, as identified by previous gamma scans. 
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4. Investigation Results 
This section presents the results of the background investigation; gamma scan surveys and surface and 
subsurface soil sampling; gamma count rate to Ra-226 soil and gamma count rate to dose rate 
correlations; and water sampling. Field investigations were limited to areas outside of restricted areas, as 
shown on Figure 2-1. Restricted areas were locations with identified biologically or culturally sensitive 
items. Buffer zones around biologically or culturally sensitive areas were set by the pertinent authority 
(that is, either NNDFW or NNHPD), which also provided limitations on gamma scanning and/or soil 
sampling in these areas. Two restricted areas located in the central and northeastern portions of the Mine 
Site were identified, which allowed for gamma walkover surveys but precluded intrusive soil sampling. 

4.1 Background Assessment 

As indicated in Section 3.4, one BRA was established for the Mine Site (alluvium over Chinle Formation). 
The investigation at the BRA provided data to assess background conditions using gamma scan surveys 
and surface soil concentrations for Ra-226 and metals. 

4.1.1 Background Reference Area Gamma Scan Survey Results 

Table 4-1 presents the summary statistics for the gamma scan survey data performed within the BRA. 
Gamma scan survey data were plotted over an aerial image (Figure 4-1), with data color-coded as based 
on gamma count rate ranges. The results as follows: 

• Alluvium over Chinle BRA: The gamma count rates ranged from 5596 to 12448 cpm, with an 
average of 7864 cpm. 

4.1.2 Background Reference Area Surface Soil Sampling Results 

Table 4-1 provides the summary statistics for metals and Ra-226 laboratory analytical results for surface 
soil samples collected within the Alluvium over Chinle BRA. Analytical laboratory results are summarized 
in Table 4-2 and shown on Figure 4-1. Field sampling forms are provided in Appendix C, laboratory 
reports are provided in Appendix D, and a detailed statistical analysis of the background data is 
presented in Appendix E. 

4.1.3 Background Reference Area Subsurface Soil Sampling Results 

Three subsurface soil samples were collected at the BRA, corresponding with locations containing the 
low, medium, and high concentrations of Ra-226 in surface soil (Figure 4-1). Concentrations of metals 
and Ra-226 in subsurface soil were within the same range of concentrations as surface soil. Table 4-2 
presents the subsurface soil sample results collected at the alluvium over Chinle BRA. 

4.2 Background Threshold Values and Preliminary Investigation Levels 

Background concentrations in nature typically vary and can span a range of values. For the purpose of 
the RSE investigation, a BTV for the alluvium over Chinle gamma count rate and primary COPC soil 
concentrations based on the results obtained from the BRA investigation. An IL was derived from the BTV 
to allow for assessment of the extent of field scanning and the type and extent of potential mining-
impacted material, including TENORM. ILs are not the same as the preliminary remediation goals 
(cleanup goals) that will be defined during the risk assessment and EE/CA, if required. The method used 
for calculating the BTV is described as follows: 

R (U.S. EPA–endorsed statistical computing software) (R Core Team 2018) and ProUCL Version 5.1.00 
(U.S. EPA–approved software) (U.S. EPA 2015) were used to evaluate the data and calculate required 
values. BTVs and ILs were set as follows, and documentation of statistical methods, assumptions, and 
calculations is provided in Appendix E. 
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The BTVs were calculated using the following method, as stipulated in the Work Plans 
(CH2M 2017, 2018). Background statistics used to calculate the BTVs are presented in Table 4-1. 

• Gamma count rate and primary COPC concentrations: The BTV was set at the USL95 if no outliers 
were present in the data set; the BTV was calculated this way for Ra-226. If outliers were present, 
they were evaluated to see if they should be removed for reasons such as sample contamination, 
laboratory errors, etc. If there was no reason to remove the outliers then they were not removed from 
the data set, and the UTL95-95 was used as the BTV; the BTV was calculated this way for gamma 
count rate, arsenic, mercury, molybdenum, selenium, thorium, uranium, and vanadium. 

• Gamma count rate ILs were rounded to the nearest 100 from the calculated value. 

The IL equaled the greater of the BTV and the U.S. EPA RSL. If no RSL has been established by 
U.S. EPA, then the IL was the BTV, as approved by U.S. EPA in the Work Plans (CH2M 2017, 2018). ILs 
are listed in Tables 4-3 and 4-4. For field investigation gamma scanning, the IL was the BTV plus 
1500 cpm; for vertical field delineation the IL was two times the BTV. For analytical data, the IL was set 
as follows: 

• U.S. EPA RSL was greater than the BTV for mercury, molybdenum, selenium, uranium, and 
vanadium; therefore, the IL was set at the U.S. EPA RSL. 

• BTV was greater than the U.S. EPA RSL for arsenic; therefore, the IL was set at the BTV. 

• No U.S. EPA RSL was established for gamma count rate, Ra-226, and thorium; therefore, the BTV 
was used as the IL. 

Secondary COPCs: Because these compounds are not naturally occurring, the IL was set at the 
U.S. EPA RSL. 

4.3 Gamma Scan Surveys 

The gamma scan results for the Mine Site and mine features were compared to the IL (Table 4-3). The IL 
for gamma count rate was used to evaluate the need for further lateral or vertical scanning or sampling in 
the field, to inform locations of surface soil samples, and as a preliminary tool to indicate areas of 
potentially elevated radioactivity. Table 4-5 presents the BTV and multiples of the BTV used to analyze 
the gamma count rate data. Initial gamma scan survey results are provided on Figures 4-2 through 4-4. 

4.3.1 Gamma Survey Results 

• Mine Site/Former Waste Rock Piles: The gamma survey was performed throughout the Mine Site 
and over the waste rock burial area (MV-31_NNWP05) and footprints of the former waste rock piles. 
The terrain was accessible for scanning, which allowed for a total scanned area of 17.86 acres. 
Step-out gamma scanning was conducted to delineated elevated gamma scans, which increased the 
total gamma survey area to 19.60 acres. Figures 4-2 and 4-3 show the gamma survey results within 
the Mine Site boundary and buffer area. 

– The results of the gamma surveys coincide with the results of the aerial radiological survey 
(DOE 2001; U.S. EPA 2007) depicted on Figure 2-2. Gamma count rates were found to exceed the 
IL, with a maximum value of 228910 cpm. The highest gamma count rates are located near the 
central portion of the Mine Site about midway between the former hoist house location and 
dewatering well. Elevated gamma count rates were also identified around the former hoist house 
location and in the northeastern portion of the Mine Site. 

• Drainages: No drainages exiting the Mine Site were identified during RSE field activities. 

• Former Haul Road: A gamma survey was conducted along the former haul road (now Moonlight 
Road) for a distance of 1.27 miles from the Mine Site boundary and eastward to U.S. Highway 163 
(Figure 4-4). Gamma count rates were less than the IL along the centerline and boundaries of the 
haul road. Elevated gamma count rates were observed greater than the IL within but not outside of 
the former haul road approximately 1,000 feet east of the Mine Site along the haul road, where 
maximum gamma count rates approximated 16356 cpm. 
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4.3.2 Gamma Scanning Investigation Level Exceedance Lateral Extent 

Based on gamma scans in the accessible areas described previously, the lateral extent of gamma 
detections greater than the IL has been delineated within the former Mine Site and haul road boundaries. 
Elevated gamma count rates are primarily observed near the central and northeastern portions of the 
Mine Site (Figure 4-5). There are also elevated gamma count rates within and just outside of the former 
haul road approximately 1,000 feet east of the Mine Site along the haul road (Figure 4-6). The lateral 
extent of gamma count rates greater than the IL was determined by drawing polygons around multiple 
contiguous gamma count rates that exceeded the IL and calculating the area of the polygons. The lateral 
extent of gamma count rates greater than the IL across the former Mine Site and haul road is 6.32 acres, 
as shown on Figures 4-5 and 4-6. 

4.4 Soil Sampling Results 

The following subsections discuss the results of the soil sampling that was completed at the Mine Site. 
Sample locations are shown on Figures 4-2 through 4-4 and are compared to ILs that are presented in 
Tables 4-3 and 4-4. Sample descriptions are presented in Table 4-6, and analytical data are presented in 
Tables 4-7 and 4-8. Soil sample logs and soil boring logs are presented in Appendix C, laboratory 
analytical reports are provided in Appendix D, and descriptive statistics for soil sample data are provided 
in Appendix E. 

Sample identifiers were in the following format: 

AA-BB-CC-DDD 

• AA: The first two digits indicate the sample media, such as SS for surface soil or SB for subsurface 
soil. 

• BB: The next two digits indicate the Mine Site ID, which is 31 for the Mine Site. Waste rock pile 
locations are named with Navajo Nation waste rock pile (NNWP) or Cyprus Amax waste rock pile 
(CAWP) and have four letter spaces and include a two-digit waste rock pile designation. 

• CC: The next two digits indicate the mine feature from which the sample was collected. For example, 
MS would indicate the sample was collected from the Mine Site, while H1 would indicate the sample 
was collected from Former Haul Road 1. 

• DDD: The next three digits indicate the sample number, numbered sequentially by order of collection. 

4.4.1 Soil and Sediment Sampling Frequency 

Soil samples collected at the Mine Site are summarized as follows and in Tables 4-6 through 4-8 Sample 
locations are shown on Figures 4-2 through 4-4. 

• Mine Site/Former Waste Rock Piles: A total of 19.60 acres of accessible area is present at the Mine 
Site and step-out areas. A total of 37 surface soil samples were initially collected from the Mine Site in 
November 2017. Two additional surface samples were collected in June 2018; subsurface samples 
were also collected from 12 locations co-located with initial surface sample locations with the highest 
concentration of Ra-226 or metals detected at concentrations greater than the applicable IL. In 
September/October 2019 and after discovery of the technical specifications in the NAML closeout 
report (Appendix A; NAML 2003), surface and subsurface samples were collected from 2 additional 
Mine Site locations; surface and subsurface samples were also collected from 28 locations within the 
footprints of the waste rock burial area (MV-31_NNWP05) and former waste rock piles. 

• Drainages: There were no drainages existing the Mine Site identified during RSE field activities. 
Consequently, sediment samples were not collected for laboratory analysis. 

• Former Haul Road: The former haul road (now Moonlight Road) was sampled at a frequency of four 
samples per mile. Four surface soil samples were originally collected from 1.27 miles of accessible 
haul road in November 2017. Two surface soil samples were subsequently collected in January 2018, 
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and based on the gamma survey results, two additional surface soil samples were collected in 
October 2019. 

4.4.2 Radium-226 in Soil 

The sample descriptions and analytical results for Ra-226 are presented in Tables 4-6 and 4-7, 
respectively, and shown on Figures 4-2 through 4-4. 

• Mine Site/Former Waste Rock Piles: Detected concentrations of Ra-226 in the 61 surface soil 
samples collected from the Mine Site ranged from 0.35 to 21.5 pCi/g. The maximum concentration of 
21.5 pCi/g was detected at sample location 31-NNWP06-001, which is located within the footprint of a 
former waste rock pile and within the central portion of the Mine Site where the highest gamma scan 
measurements were detected. The Ra-226 concentration exceeded the IL in 24 of the 61 surface 
sample locations. No waste rock was observed in surface soil samples. 

Detected concentrations of Ra-226 in the 108 subsurface soil samples collected from the Mine Site 
ranged from 0.29 to 295 pCi/g. The maximum concentration of 295 pCi/g was detected in the 9.0- to 
10.0-foot-bgs subsurface soil sample collected at location 31-NNWP05-004, which is located within 
the footprint of the waste rock burial area (MV-31_NNWP05). The Ra-226 concentration exceeded the 
IL in 67 of the 108 subsurface samples collected. Jacobs observed waste rock in five soil borings. 

• Drainages: There were no drainages identified exiting the Mine Site during the RSE field activities. 
Consequently, sediment samples were not collected for laboratory analysis. 

• Former Haul Road: Detected concentrations of Ra-226 in the eight surface soil samples along the 
former haul road ranged from 0.29 to 1.29 pCi/g. The maximum concentration was detected at 
sample location 31-H01-008. The Ra-226 concentration exceeded the IL in two of eight surface 
sample locations. Detected concentrations of Ra-226 in the nine subsurface soil samples along the 
former haul road ranged from 0.49 to 1.21 pCi/g. The maximum concentration (1.21 pCi/g) was 
detected in the 5.0- to 6.0-foot-bgs subsurface soil sample collected at sample locations 31-H01-001 
and 31-H01-007. The Ra-226 concentration exceeded the IL in five of the nine subsurface samples 
collected. Jacobs did not observe waste rock in any of the soil borings. 

4.4.3 Radium-226 Investigation Level Exceedance Extent 

The Ra-226 soil analytical concentrations exceeding the IL were not laterally bound by soil samples less 
than the IL in the north (31-MS-037 and 31-MS-04) and west (31-MS-022 and 31-MS-029) portions of the 
Mine Site but were laterally bound by gamma count rates less than the IL. The IL exceedances for 
Ra-226 in surface and subsurface soil are primarily located in the central portion of the Mine Site and 
within the footprint of the burial pit and former waste rock piles. Soil sampling could not be performed 
within the restricted area in the northeastern portion of the Mine Site where high gamma scan 
measurements were detected. Based on the analytical results for Ra-226, the lateral extent of Ra-226 
exceedances greater than the IL has been delineated along the southern (31-MS-028, 31-MS-031, 
31-MS-033, and 31-MS-017) and east (31-MS-026, 31-MS-016, and 31-MS-035) side of the Mine Site 
and also along the former haul road (Figure 4-6). concentrations of Ra-226 with depth are provided in 
Appendix E. 

In accordance with the Work Plans, vertical delineation was investigated by subsurface sampling at 
locations with higher concentrations of primary COPCs and areas around potentially buried and exposed 
waste rock including locations downgradient of these areas. Subsurface soil sample locations were also 
selected to provide adequate spatial coverage at the Mine Site; therefore, not all surface soil samples that 
exceeded the IL were selected for subsurface sampling. Subsurface soil samples were collected at 
15 Mine Site locations, 20 waste rock pile locations, and three haul road locations. Of the 15 Mine Site 
subsurface sample locations, nine were vertically delineated by bedrock (31-MS-011, 31-MS-019, 
31-MS-020, 31-MS-022, 31-MS-024, 31-MS-025, 31-MS-027, 31-MS-037, and 31-MS-040), one did not 
exceed for Ra-226 concentrations (31-MS-023), and four were vertically delineated at Ra-226 
concentrations less than the IL (31-MS-001, 31-MS-005, 31-MS-015, and 31-MS-029). One encountered 
refusal (31-MS-041) and was therefore not vertically delineated. Of the 20 waste rock pile subsurface 
sample locations, 11 were vertically delineated by bedrock (31-NNWP01-001, 31-NNWP04-001, 
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31-NNWP04-002, 31-NNWP04-003, 31-NNWP05-001, 31-NNWP05-002, 31-NNWP05-003, 
31-NNWP05-004, 31-NNWP05-005, 31-NNWP05-006, and 31-NNWP06-001), two did not exceed for 
Ra-226 (31-NNWP02-001 and 31-NNWP02-002), and two were vertically delineated at Ra-226 
concentrations less than the IL (31-NNWP03-002 and 31-NNWP06-002). Four waste rock pile subsurface 
locations encountered refusal (31-NNWP01-002, 31-NNWP04-004, 31-NNWP04-005, and 
31-NNWP05-007) and one location (31-NNWP03-001) did not have concentrations less than the IL at the 
deepest sample collected and were therefore not vertically delineated. Waste rock subsurface sample 
location 31-NNWP03-001 was not vertically delineated at its lowest sample depth, due to terminating 
sampling based on gamma count rates less than two times the IL. Of the three haul road subsurface soil 
sample locations, one was vertically delineated by Ra-226 concentrations less than the IL (31-H1-008) 
and two were not vertically delineated due to refusal (31-H1-001) or did not achieve vertical delineation by 
concentrations less than the IL (31-H1-007). 

In the southern portion of the Mine Site, Ra-226 exceedances were observed down to 11 feet primarily 
within the vicinity of Waste Rock Piles MV-31_NNWP04 and MV-31_NNWP05. In the north central portion 
of the Mine Site, Ra-226 results exceeding the IL were observed down to a maximum of 5.0 feet bgs at 
sample location 31-NNWP01-002. Outside of the historical waste rock pile locations, exceedances of the 
Ra-226 IL are generally down to 1 to 4 feet bgs because of bedrock or soil samples less than the IL. 
Along Haul Road 1 (Moonlight Road), the deepest Ra-226 IL exceedance is from soil boring 31-H1-001. 
31-H1-001 has Ra-226 IL exceedances down to 7 feet bgs; however, these exceedances are only slightly 
greater than the IL and the top 3 feet of material is less than the Ra-226 IL. 

4.4.4 Metals Results 

The analytical data for metals in soil are presented in Table 4-7 and shown on Figures 4-2 through 4-4. 
The analytical results from soil borings are plotted by depth in Appendix E. 

• Mine Site/Former Waste Rock Piles: Arsenic and uranium were reported at concentrations 
exceeding the ILs in one or more surface soil samples and in one or more subsurface samples. 
Thorium and vanadium were reported at concentrations exceeding the IL in one or more subsurface 
samples. 

– Detected arsenic concentrations in 61 surface soil samples ranged from 0.86 to 5.8 milligrams per 
kilogram (mg/kg). The maximum concentration of 5.8 mg/kg was detected in the surface sample 
from 31-MS-015. Six of the 61 surface samples exceeded the IL of 4.2 mg/kg. Arsenic 
concentrations in 108 subsurface samples ranged from 0.86 to 240 mg/kg. The maximum 
concentration of 240 mg/kg was detected in the 9.0- to 10.0-foot sample from 31-NNWP03-001. 
Thirty-two of the 108 subsurface samples exceeded the IL. 

For reference, a regional study of the western United States documented arsenic concentrations in 
soil that ranged from less than 0.10 to 97 mg/kg (Shacklette and Boerngen 1984). With the 
exception of the maximum detection of arsenic in on subsurface soil sample at 31-NNWP03-001, 
arsenic concentrations in Mine Site soil were within the typical range of regional background 
values. 

– Detected thorium concentrations in 61 surface samples did not exceed the IL of 4.6 mg/kg. 
Thorium concentrations in 108 subsurface samples ranged from 1.3 to 12 mg/kg. The maximum 
concentration of 12 mg/kg was detected in the 9.0- to 10.0-foot sample from 31-NNWP03-001. 
Twenty-two of the 108 subsurface samples exceeded the IL. 

For reference, a regional study of the western United States documented thorium concentrations in 
soil (collected at depths of approximately 0.66 foot bgs from areas exhibiting natural conditions) 
that ranged from 2.4 to 31 mg/kg (Shacklette and Boerngen 1984). The thorium data at the Mine 
Site are typically within the western United States background range for thorium in soil 
concentrations. The partition coefficient (Kd) for thorium is an indicator of how mobile a 
contaminant is in the environment. The Kd value for thorium indicates that thorium would bind to 
soil and therefore would more likely be transported attached to sediment particles along the surface 
water flow path and would less likely be transported in the dissolved phase (U.S. EPA 1999). 

– Detected uranium concentrations in 61 surface soil samples ranged from 0.18 to 29 mg/kg. The 
maximum concentration of 29 mg/kg was detected in the surface sample from 31-MS-019. One of 
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the 61 surface samples exceeded the IL of 16 mg/kg. Uranium concentrations in 108 subsurface 
samples ranged from 0.18 to 640 mg/kg. The maximum concentration of 640 mg/kg was detected 
in the 9.0- to 10.0-foot sample from 31-NNWP05-004, which was identified as waste rock within the 
footprint of the burial pit. Twelve of the 108 subsurface samples exceeded the IL. With the 
exception of two subsurface samples, uranium detections greater than the IL were reported at 
depths greater than 5 feet bgs and at sample locations within the footprint of the burial pit. The 
remaining two subsurface samples that exceeded the IL (31-MS-015 and 31-NNWP03-002) were 
detected at depths of 1.0 to 1.5 feet bgs and were located within the footprint of the same former 
waste rock pile. 

– Detected vanadium concentrations in 61 surface soil samples did not exceed the IL of 390 mg/kg. 
Vanadium concentrations in 108 subsurface samples ranged from 4.1 to 850 mg/kg. Two of the 
108 subsurface samples exceeded the IL. The maximum concentration of 850 mg/kg was detected 
in the 9.0- to 10.0-foot sample from 31-NNWP05-004, which was identified as waste rock within the 
footprint of the burial pit, and the second exceedance of 670 mg/kg was detected in the 10.0- to 
11.0-foot sample from the same boring. 

For reference, a regional background study of the western United States documented vanadium 
concentrations in soil that typically ranged from less than 7 to 500 mg/kg (Shacklette and 
Boerngen 1984). 

• Drainages: There were no drainages identified during RSE field activities. Consequently, sediment 
samples were not collected for laboratory analysis. 

• Former Haul Road: Metals were not detected at concentrations greater than the ILs in eight surface 
samples collected from the former haul road. Arsenic was detected greater than the IL of 4.2 mg/kg 
and at a concentration of 4.6 mg/kg in the 5.0- to 6.0-foot sample from 31-H01-001. Thorium was 
detected greater than the IL of 4.6 mg/kg and at a concentration of 4.8 mg/kg in the 6.0- to 7.0-foot 
sample from the same boring. 

4.4.5 Metals Investigation Level Exceedance Extent 

The IL exceedances for metals in surface and subsurface soil are primarily located in the central portion 
of the Mine Site, within the waste rock burial area (MV-31_NNWP05), and within the footprints of the 
former waste rock piles. Based on the analytical results for metals, the lateral extent of metals 
exceedances greater than the IL has been delineated in areas along the eastern side of the Mine Site and 
also along the former haul road (Figures 4-5 and 4-6). 

In accordance with the Work Plans, vertical delineation was investigated by subsurface sampling at 
locations with higher concentrations of primary COPCs and areas around potentially buried and exposed 
waste rock including locations downgradient of these areas. Subsurface soil sample locations were also 
selected to provide adequate spatial coverage at the Mine Site; therefore, not all surface soil samples that 
exceeded the IL were selected for subsurface sampling. Subsurface soil samples were collected at 
15 Mine Site locations, 20 waste rock pile locations, and three haul road locations. Of the 15 Mine Site 
subsurface sample locations, seven were vertically delineated by bedrock (31-MS-011, 31-MS-019, 
31-MS-023, 31-MS-024, 31-MS-025, 31-MS-037, and 31-MS-040), four did not exceed metals ILs (31-
MS-005, 31-MS-020, 31-MS-022, and 31-MS-029), three were vertically delineated at metals 
concentrations less than the IL (31-MS-001, 31-MS-015, and 31-MS-027), and one encountered refusal 
(31-MS-041) and was therefore not vertically delineated. Of the 20 waste rock pile subsurface sample 
locations, nine were vertically delineated by bedrock (31-NNWP01-001, 31-NNWP04-001, 
31-NNWP04-002, 31-NNWP04-003, 31-NNWP05-001, 31-NNWP05-002, 31-NNWP05-004, 
31-NNWP05-005, and 31-NNWP06-001), five did not exceed for metal ILs (31-NNWP02-001, 
31-NNWP02-002, 31-NNWP05-003, 31-NNWP05-007, and 31-NNWP06-002), two were vertically 
delineated at Ra-226 concentrations less than the IL (31-NNWP03-002 and 31-NNWP05-006), and three 
encountered refusal (31-NNWP01-002, 31-NNWP04-004 and 31-NNWP04-005) and were therefore not 
vertically delineated. Additionally, subsurface sample location 31-NNWP03-001, which was terminated 
due to gamma count rates less than two times the IL, was not vertically delineated by concentrations less 
than the IL or by bedrock. Of the three haul road subsurface soil sample locations, two did not exceed for 
metal ILs (31-H1-007 and 31-H1-008), and one encountered refusal (31-H1-001) and was therefore not 
vertically delineated. 
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In the southern portion of the Mine Site, metals exceedances were observed down to 11 feet bgs 
primarily within the vicinity of Waste Rock Pile MV-31_NNWP05. In the north central portion of the Mine 
Site, metals results exceeding the IL were observed down to a maximum of 5.0 feet bgs at sample 
location 31-NNWP01-002. Outside of the historical waste rock pile locations, exceedances of the metals 
IL are generally down to 1.0 to 4.0 feet bgs ending in bedrock or soil samples less than the IL. Along Haul 
Road 1 (Moonlight Road), soil boring 31-H1-001 had a thorium IL exceedance down to 7 feet bgs; 
however, this exceedance was slightly greater than the thorium IL and the top 3 feet of material is less 
than the metals IL. 

4.4.6 Visible Waste Rock Investigation 

Field teams recorded the presence of visible waste rock in subsurface soil samples (Appendix C). 
Table 4-6 notes the intervals of sample locations in which waste rock was observed. Figure 4-3 notes the 
presence of visible waste rock identified in waste rock pile soil samples collected. Visible waste rock was 
observed in three waste rock piles (MV-31_NNWP03, MV-31_NNWP04, and MV-31_NNWP05). Waste 
Rock Pile MV-31_NNWP03 was reportedly consolidated into Waste Rock Pile MV-31_NNWP05 during 
NAML reclamation activities, and the visible waste rock observed during RSE activities likely represents a 
small amount of waste rock that was left behind. Waste Rock Piles MV-31_NNWP04 and MV-
31_NNWP05 represent a single waste rock burial cell that was consolidated during NAML reclamation. 
Reportedly, MV-31_NNWP04 was the Class A material NAML used as cover material for MV-
31_NNWP05; however, subsurface soil sampling from the footprint of MV-31_NNWP04 encountered 
waste rock. Both Waste Rock Piles MV-31_NNWP04 and MV-31_NNWP05 had visible waste rock and 
elevated soil concentrations only in subsurface soil samples. 

4.4.7 Secondary Contaminants of Potential Concern in Soil 

Jacobs evaluated evidence of mining-related activities at the Mine Site by collecting a surface soil sample 
for secondary COPCs, and a subsurface soil sample was attempted if secondary COPCs were detected 
in the surface soil sample. One Mine Site surface soil sample (31-MS-020) was collected where gamma 
count rates were highest, and analyzed for the secondary COPCs, including TPH, PCBs, explosives, and 
perchlorate (Table 4-8). No secondary COPCs were detected greater than the laboratory method 
detection limits, which were less than the ILs (Table 4-8). Bedrock was encountered at 0.5 foot bgs at this 
sample location, and no subsurface soil sample was able to be collected. 

In accordance with the Work Plan, samples were collected at the Mine Site for secondary COPC analysis 
to evaluate potential historical mining impacts. None of the secondary COPCs exceeded ILs. Since 
secondary COPCs did not exceed the IL, there is no evidence to suggest that historical mining activities 
resulted in the release of explosives, TPH, or PCBs. 

4.5 Contaminants of Potential Concern 

Soil samples at the Mine Site were analyzed for the primary COPCs, which included Ra-226, arsenic, 
mercury, molybdenum, selenium, thorium, uranium, and vanadium. Based on the results presented in 
Section 4.4, concentrations of Ra-226, arsenic, thorium, uranium, and vanadium in soil exceeded their 
respective ILs at the Mine Site and therefore were confirmed as Mine Site primary COPCs. No secondary 
COPCs were confirmed at the Mine Site. 

4.6 Correlation Studies 

Correlation studies were performed for both gamma count rate (in cpm) and Ra-226 surface soil 
concentration (in pCi/g), and for gamma count rate (in cpm) and dose rate (in µrem/hr). Correlation data 
were acquired according to the methodology described in Section 3.9. The correlation plot locations are 
presented on Figure 4-7. The purpose of the Ra-226 correlation is to provide a way for potential future 
response l actions to estimate Ra-226 concentrations in surface soils using walkover gamma scans in 
locations where soil samples are not collected for laboratory analysis. The purpose of the dose rate 
correlation is to provide a method to convert gamma count rate from an energy-dependent detector to 
dose rate from a detector that is largely energy independent over a broad energy range. The Ra-226 
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surface soil correlation was not used for the site characterization, which relied instead on the Mine Site 
gamma scans and soil/sediment analytical results. Details of the analyses performed on the data are 
provided in Appendix F. 

4.6.1 Gamma Count Rate and Radium-226 Surface Soil Concentration Correlation 

Analytical results of the correlation sample data in conjunction with the high-density gamma scan data 
were used to develop the regression equation. Outlier data were not removed to produce the regression. 
Linear regression analysis best represented the relationship in the correlation plot data between gamma 
count rate and Ra-226 surface soil concentration for the Mine Site. Figure 4-8 depicts the gamma count 
rate to Ra-226 surface soil concentration regression. 

𝑦𝑦 = 0.0003𝐸𝐸 − 1.77 

Where: 

y = Ra-226 surface soil concentration (pCi/g) 
x = Gamma count rate (cpm) 

Example correlation estimates: 

6) 10447 cpm correlates to 1.26 pCi/g of Ra-226 concentration (minimum concentration that can be 
predicted by the equation). 

7) 16448 cpm correlates to 3.00 pCi/g of Ra-226 concentration. 

8) 18650 cpm correlates to 3.64 pCi/g of Ra-226 concentration (maximum value correlation can be 
used). 

The regression for gamma count rate (cpm) to Ra-226 surface soil concentration (pCi/g) resulted in a 
coefficient of determination (R-squared) value of 0.576, which does not achieve a R-squared value 
greater than or equal to 0.8 as stated in the Work Plan. The equation produced a mean squared error 
(MSE) of 0.54, which describes the average error of the regression line from the individual data points. 
The calculated probability value (p-value) of 0.001 suggests that the relationship between gamma count 
rate and Ra-226 soil concentration is significant and not due to chance. These regression statistics 
demonstrate a statistical relationship between gamma count rate and Ra-226 concentrations in surface 
soil at the Mine Site. 

A model validation study using data from surface soil sample locations collected across the Mine Site was 
performed based on the methods presented in Section 3.9. Details of this analysis are described in 
Appendix F. The results of the validation indicated the chosen regression model can be used to predict 
Mine Site Ra-226 surface soil concentrations. The regression model exhibits a slight overprediction less 
than 2.8 pCi/g and underprediction greater than 2.8 pCi/g. For example, a hypothetical observed value of 
0.99 pCi/g is predicted as 1.42 pCi/g; an observed value of 4 pCi/g is predicted as 3.7 pCi/g. 

In accordance with the work plan, sufficient data were collected to evaluate whether a correlation 
between gamma count rate and Ra-226 surface soil concentration is present at the Mine Site. The 
regression equation can be used to predict Ra-226 surface soil concentrations for gamma count rates 
only between the range of 10447 cpm to 18650 cpm, which is the range of values that was used to 
produce the regression. Predicted values outside of that range should be used qualitatively and with 
caution when making decisions. Detailed analysis of the correlation is found in Appendix F. 

4.6.2 Gamma Count Rate and Dose Rate Correlation 

NaI detection systems used for this RSE are commonly used to scan and characterize radiological 
conditions at a site. These types of instruments are a widely accepted tool for characterization of spatial 
distributions of gamma radiation caused by NORM. These systems, however, exhibit strong energy 
dependence and tend to overrespond significantly to low-energy photons and underrespond to high-
energy photons. To mitigate the drawbacks of the energy-dependent system, a site-specific dose 
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correlation to normalize NaI detector measurements to a less energy-dependent instrument was 
performed. A Bicron MicroREM instrument was chosen for this study for its relative energy independence 
across a broad range of photon energies and ease of portability. 

Analytical linear regression analysis did not result in a statistically significant model. The linear regression 
for gamma count rate (cpm) to dose rate (µrem/hr) resulted in a R-squared value of 0.0575 and an MSE of 
1.62. A regression p-value of 0.409 resulted. A regression p-value greater than 0.05 means the model is 
not statistically significant and these data are essentially random. Therefore, no correlation for gamma 
count rate to dose rate could be developed. The lack of measurement precision of the dose rate 
instrument (Bicron MicroREM) when performing measurements at low ranges is considered a significant 
factor. The Bicron MicroREM has a significant uncertainty when measurements are collected at low dose 
rate conditions (less than 15 μrem/hr) and relies on analog interpretation by the field operator. This 
uncertainty is greatest at radiation levels that are at or near background. 

4.7 Water Sampling Results 

There were no wells or surface water locations identified within a 1-mile radius of the Mine Site that were 
able to be sampled. Therefore, no water samples were collected as part of RSE field activities 
(Figure 4-9). The dewatering well was not sampled during RSE activities because it was obstructed and 
could not be rehabilitated due to its age and its current physical condition. Section 5.3.D.1 of the CD 
SOW states that, with respect to groundwater sampling, “this task does not include sampling any wells 
that cannot be opened or are obstructed” (United States of America and the Navajo Nation 2017). 
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5. NORM and Mining-impacted Material, Including 
TENORM 

The approximate lateral extent of gamma count rates and soil COPC concentrations that exceeded the IL 
is presented on Figures 5-1a and 5-1b. The multiple-lines-of-evidence approach was used to determine 
areas of NORM and mining-impacted material, including TENORM as described in Section 3.10. The 
multiple lines of evidence included the evaluation of historical features, NAML reclamation activities, 
evaluation of historical and current aerial photographs; investigation reports; site geology, hydrology, and 
geomorphology; prominent wind direction; and site characterization data, such as field observations, 
gamma count rates, and analytical results from surface and subsurface soil sampling. From the multiple 
lines of evidence, polygons of mining-impacted material, including TENORM, were derived and used to 
calculate volume. 

5.1 Areas of Mining-impacted Material, Including TENORM 

Investigated areas that had multiple lines of evidence indicating the area was impacted by historical 
mining-related activities or material transport via the haul road (Moonlight Road) were designated as 
mining-impacted material, including TENORM. 

Based on the multiple-lines-of-evidence approach, the areas of mining-impacted material, including 
TENORM, are located in the following areas: 

• The central portion of Mine Site, including areas of former mining features (hoist house and portal) 
and NAML reclamation (Waste Rock Piles MV-31_NNWP01, MV-31_NNWP03, and 
MV-31_NNWP06) were designated as TENORM. The evidence is as follows: 

– NAML historical documentation states the hoist house led to a portal with a 31-degree decline and 
downward 380 feet to mine workings. When mining was terminated, the portal was filled with dune 
sand (Chenoweth 1992); this was confirmed in a Mine Site visit report from June 1960 
(McConnell 1960b). Historical documents state that a dewatering well was used at the Mine Site 
and water was stored in a pond; however, the location of the pond was not identified 
(Chenoweth 1992; McConnell 1960a). The hoist house, dewatering well, and historical portal were 
located in the northern portion of the Mine Site. During a site inventory in April 1990, NAML 
identified four waste rock piles: MV-31_NNWP01, MV-31_NNWP02, MV-31_NNWP03, and 
MV-31_NNWP06. 

– NAML performed reclamation from December 2001 to April 2002 during the Monument Valley 4 
Reclamation Project and disturbed waste rock piles MV-31_NNWP01 through MV-31_NNWP04 to 
excavate and transport the waste rock to a pit/Burial Area 1 (MV-31_NNWP04). 

– Historical aerial photographs beginning in 1979 show Haul Road 1 (Moonlight Road) entering the 
northern portion of the Mine Site and exiting the southeast and continuing southeast, creating a 
disturbance in the northern portion of the Mine Site (Figures 2-3b through 2-3d). 

– During the RSE investigation, a concrete pad was identified along the east side of Haul Road 1 
(Moonlight Road) on the Mine Site’s eastern edge. The concrete pad was reportedly broken up and 
consolidated into MV-31_NNWP05. 

– The Mine Site is located within the sand-covered flats along El Capitan Wash. The Mine Site is 
characterized by windblown eolian dunes, scarce outcrops of bedrock, shallow depressions, and 
disconnected low-angle drainages. Dune-stabilizing vegetation is variably present; there are 
relatively few features present at the Mine Site and along drainages that offer meaningful shelter 
from the wind, rain, and sun. Wind direction and magnitude in the region varies by location, 
season, and elevation. The predominant wind direction is from south to north. This wind direction is 
consistent with field observations of wind direction at the Mine Site (Figure 1-3). 

– U.S. EPA conducted a site screening assessment of the Mine Site and reported gamma count 
rates between 5931 to 999960 cpm (U.S. EPA 2012). During the RSE investigation the gamma 
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count rates ranged from 9530 to 228910; this may be caused by windblown transport and the 
significant reworking of surface soils over time. 

– Elevated gamma count rates greater than the IL are present in the north-center and north of the 
Mine Site including along Haul Road 1 (Moonlight Road). This is potentially caused by localized 
wind transportation of mining-impacted material, including TENORM, in the predominant wind 
direction or is residual material from stockpiling of ore and waste rock material at the Mine Site 
during historical mining activities. Additionally, the area has been disturbed during mining and 
reclamation activities. Shallow bedrock was recorded in the vicinity of the gamma count rates 
exceedances. Subsurface and subsurface soil within Mine Site and Waste Rock Piles 
MV-31_NNWP01 and MV-31_NNWP06 exceeded the IL for metals and Ra-226 in surface and 
subsurface soil samples collected (Figures 4-2 and 4-3). Visible waste rock was not observed in 
boring or Mine Site locations near Waste Rock Piles MV-31_NNWP01 and MV-31_NNWP06. 

• The south portion of the Mine Site near Waste Rock Pile MV-31_NNWP05 is TENORM. The 
evidence is as follows: 

– NAML historical documents identified a pit (MV-31_NNWP05) located in the southwestern corner of 
the Mine Site. Material removed from the pit was built up above ground level on three sides 
(MV-31_NNWP04). This pit was utilized by NAML as a waste rock burial area for concrete debris 
from the former structures and contained approximately 3,550 cy of waste rock from the four waste 
rock piles (MV-31_NNWP01, MV-31_NNWP02, MV-31_NNWP03, and MV-31_NNWP06). The 
consolidated waste rock and concrete debris was covered with Class A material (backfill material 
with Ra-226 concentration equal to or less than the average Ra-226 concentration of the 
background area in the immediate vicinity of the project) from the built-up sides of the pit 
(31-NNWP04). 

– Waste Rock Pile MV-31_NNWP05 was confirmed during RSE activities. MV-31_NNWP05 has no 
surface expression (visible at the surface) and was identified during RSE subsurface soil sampling. 
The waste rock pile had approximately 5 feet of cover material over the top and extends to 
approximately 11 feet bgs. Waste Rock Pile MV-31_NNWP04 was not confirmed during RSE 
activities. 

– The 1979 and 1997 historical aerial photographs show Waste Rock Pile MV-31_NNWP04 
(31-NNWP04) as a horseshoe-shaped disturbance on the southwest corner of the Mine Site. 

– As stated previously, the predominant wind direction is from the south to the north. Based on 
historical documentation, mining occurred in the northern portion of the Mine Site, where the 
historical portal was located. Since Waste Rock Piles MV-31_NNWP04 and MV-31_NNWP05 are 
located south of this area, it is not expected to be impacted by transport of mining-impacted 
material by wind. 

– Gamma count rates were elevated were not greater than the IL in the area immediately on top of 
the Waste Rock Piles MV-31_NNWP04 and MV-31_NNWP05. Surface and subsurface soil within 
the footprint of the burial pit utilized by NAML during Mine Site reclamation activities for the 
consolidation of former Waste Rock Piles MV-31_NNWP01, MV-31_NNWP02, MV-31_NNWP03, 
and MV-31_NNWP06 into a waste rock burial area (31-NNWP05) is considered to be mining-
impacted material or TENORM. Visible waste rock was observed in 4 boring locations to a 
maximum depth of 11 feet bgs. To the north of this area, a thin strip of shallow mining-impacted 
material connects the waste rock burial area (MV-31_NNWP05) with this historical area of mining 
activities and other waste rock piles. 

The extent of mining-impacted material, including TENORM, was estimated to include 5.65 acres of the 
Mine Site. 

5.2 Areas of NORM 

The multiple-lines-of-evidence approach were used to determine areas of NORM. Areas of NORM are 
described as follows: 
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• The area within Waste Rock Pile MV-31_NNWP02 was designated as NORM based on the following 
evidence: 

– During NAML reclamation Waste Rock Pile MV-31_NNWP02 was identified, and during 
reclamation waste rock was removed and transported to a waste rock burial area 
(MV-31_NNWP05). 

– The 1997 historical area photograph shows the northern portion of the Mine Site to be lighter in 
color, indicating possible disturbance; however, this is north of the apparent location of Waste Rock 
Pile MV-31_NNWP02. 

– The predominant wind direction is from south to north. Mine Site samples collected immediately 
south from the waste rock pile (31-MS-006 and 31-MS-038) did not exceed the IL for primary 
COPCs. 

– Gamma count rates were less than the IL in a portion of the area near Waste Rock Pile MV-
31_NNWP02. Surface and subsurface soil samples collected from the waste rock pile 
(31-NNWP2-001 and 31-NNWP2-002) did not exceed the IL for primary COPCs to a depth of 
3.5 feet bgs. Additionally, waste rock was not identified in either of the soil borings from these 
sample locations. 

• The western and southern portions of MV-31_NNWP04 is NORM. The evidence is as follows: 

– Based on NAML reclamation documents, Waste Rock Pile MV-31_NNWP04 was comprised of 
material built up above ground level on three sides to surround a waste rock burial area 
(MV-31_NNWP05). Class A material from the built-up sides (MV-31_NNWP04) was used. Class A 
material was designated as Mine Site waste rock piles, overburden, subsoil, topsoil, or other 
suitable backfill material with Ra-226 concentration equal to or less than the average Ra-226 
concentration of the background area in the immediate vicinity of the project, as computed from 
ground-contact radiological measurements. The material was free from solid waste, hazardous 
waste, toxic waste, oil/grease, trash, vegetation, combustible materials, and materials that retard 
vegetative growth. 

– The technical specification describes NAML consolidating the onsite waste rock piles into 
MV-31_NNWP05 and then covering the waste rock with Class A material from MV-31_NNWP04 
(Appendix A). Waste rock pile MV-31_NNWP04 was not identified during RSE activities. 

– The 1979 and 1997 historical aerial photographs show Waste Rock Pile MV-31_NNWP04 as a 
horseshoe-shaped disturbance on the southwest corner of the Mine Site. 

– The predominant wind direction is from south to north. There are no mining-related features located 
south of MV-31_NNWP04; therefore, it is not expected to be impacted by transport of mining-
impacted material by wind. 

– Gamma count rates near MV-31_NNWP04 are not elevated greater than the IL. The NAML-
provided boundary for Waste Rock Piles MV-31_NNWP04 and MV-31_NNWP05 may not 
accurately represent the true boundary of the waste rock piles and therefore differs from the 
identified TENORM boundary. These exceedances of the IL do not occur until below 7 feet bgs, 
and no waste rock was observed within the soil borings (Table 4-6). Historical documents indicated 
that MV-31_NNWP04 was not a waste rock pile but rather a stockpile of Class A material. 
Exceedances of the IL in these soil borings are attributed to variability in soil chemistry (at or near 
bedrock) rather than impacts from mining or remediation activities. 

• The areas around the Mine Site boundary at sample locations 31-MS-023, 31-MS-025, 31-MS-027, 
37-MS-029, and 37-MS-037 are NORM. The evidence is described as follows: 

– NAML historical documents do not identify any mining-related activities outside the Mine Site 
boundary where 31-MS-023, 31-MS-025, 31-MS-027, 31-MS-029, 31-MS-037 are located. 
Technical specifications do not identify waste rock piles outside the Mine Site boundary. 

– The predominant wind direction is from south to north; therefore, the area would not be expected to 
be impacted by mining-impacted material, including TENORM, because no mining-related features 
are located south of 31-MS-023, 31-MS-25, 31-MS-27, 31-MS-029. Sample location 31-MS-037 is 
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located north of Waste Rock Pile MV-31_NNWP02; however, there are three sample locations 
south of its location (31-MS-018, 31-MS-035, and 31-NNWP02-001) delineating this area. 

– Gamma count rates were elevated about the IL at sample locations 31-MS-025, 31-MS-027, and 
31-MS-029; however, gamma count rates are delineated between the mining-related features and 
known areas of NAML reclamation. All other sample locations did not have gamma count rates 
greater than the IL. 

– Subsurface soil with primary COPC exceedances greater than the IL was found at sample 
locations 31-MS-023, 31-MS-025, 31-MS-027, 31-MS-029, and 31-MS-037 on the outer border of 
the Mine Site buffer area. Exceedances of the IL in these soil borings are attributed to variability in 
soil chemistry (at or near bedrock) rather than impacts from mining or remediation activities. 

• The area along the Haul Road at sample locations 31-H1-001, 31-H1-007, and 31-H1-008 are 
NORM. The evidence is described as follows: 

– In the historical aerial photographs from 1979 to 2019, Haul Road 1 is apparent; however, there are 
no noticeable features or disturbances near the Mine Site boundary where the other sample 
locations are located. 

– Historical documentation does not indicate mining or reclamation operations outside of the Mine 
Site boundary. 

– This area of Haul Road 1 is located cross gradient to upgradient of surficial water flow from the 
dewatering well and mining operation. 

– This area is cross gradient from the Mine Site of the predominant wind direction and, because of 
this, would not have been impacted by windblown material. 

– The surficial geologic unit is the Chinle Formation, which is overlain by alluvial material. The Chinle 
Formation exhibits variable radiological levels, which may have led to the elevated gamma and 
analytical data in the area of the haul road. 

– During reclamation activities Haul Road 1(Moonlight Road) was upgraded for access to the Mine 
Site. 

– Select surface and subsurface soil samples along the haul road at sample locations 31-H1-007, 
31-H1-008, and 31-H1-001 slightly exceed the Ra-226 IL. The samples from boring 31-H1-001 
slightly exceeded the IL for arsenic from 5.0 to 6.0 feet bgs and thorium from 6.0 to 7.0 feet bgs. 
The soil analytical exceedances are likely related to slight variations in soil chemistry (at or near 
bedrock) rather than impacts from mining and reclamation. 

– The elevated gamma scans observed at sample locations 31-H1-007 and 31-H1-008 are 
consistent with step-out gamma scans of the area to the south of Haul Road 1. 

– The elevated gamma and analytical soil samples are attributed to naturally occurring conductions 
and were not elevated because of the presence of the haul road. 

– No waste rock was observed in this area during RSE activities. 

5.3 Mining-impacted Material, Including TENORM Volume Estimate 

The preliminary volume estimate of mining-impacted material, including TENORM, is approximately 
21,000 cy, as shown on Figure 5-2 and presented in Table 5-1. This estimate was calculated according to 
the multiple-lines-of-evidence approach presented in Section 3.10. The multiple lines of evidence were 
used to categorize the area as naturally occurring or the results of mining-impacted material, including 
TENORM. The intent of the RSE in the CERCLA process is to provide a conceptual estimate of the 
nature and extent of soil impacts and the volume of mining-impacted material, including TENORM 
evaluation. The levels to which cleanup of Mine Sites will be required will be determined during the risk 
assessment, after which response actions will be evaluated in the EE/CA. Once the cleanup level and 
response actions are selected, additional sampling may be conducted to further refine the extent and 
volume of mining-impacted material, including TENORM, either during the design or implementation 
stage. 
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5.4 Surface Water and Ground Water 

Surface water or ponding was not observed on the Mine Site during RSE field activities, which were 
conducted throughout several years, including the monsoon seasons. 

To evaluate whether groundwater has been impacted by mining-related activities, a multiple lines-of-
evidence approach was used. Based on the history of mining and mineralogy within Monument Valley 
and specifically at the Firelight No. 6 Mine Site (with uranium ore hosted by the Shinarump Formation), 
conclusions concerning groundwater conditions at the Mine Site include the following: 

 During the two years of active mining from 1959 to 1960, oxygen would have been introduced into the 
underground workings; however, dewatering of the underground workings likely limited the interaction 
of this oxygen with groundwater. 

 Active mining ceased in early 1960, and as of June 1960, the sloped mine opening (portal) was filled 
in and abandoned (McConnell 1960b). The cessation of dewatering after mining activities ceased 
would have resulted in a return to pre-mining groundwater levels and saturation of the underground 
workings. As the underground workings were submerged, some residual oxygen in the underground 
workings likely interacted with groundwater to produce soluble uranyl carbonates. However, over 
time, sulfide minerals present in the aquifer (Chenoweth 2003) would consume the available 
dissolved oxygen to form an iron oxyhydroxide mineral, which has a strong affinity for dissolved 
uranium. This uptake of dissolved uranium limits its mobility. 

 Introduction of oxygenated water into the underground workings is limited by the following: 

– Precipitation is the only water source at the Mine Site and is limited. The average annual rainfall is 
4.54 inches, and the highest average monthly rainfall (monsoonal rainfall) occurs in August with 
0.79 inch. 

– The fate of precipitated water is dominated by evaporation not infiltration. The pan evaporation rate 
is over an order of magnitude greater than the rainfall amounts (average annual rate of 86 inches 
per year and a monsoonal rate of 12.5 inches). With an evaporation rate greater than rainfall, 
infiltration is expected to be minimal, stored in soil, and released through evaporation without 
further, deeper, infiltration of water (Cadmus Group Inc. 2011). 

– A 100-foot-thick low-permeability confining layer (Monitor Butte formation) further limits infiltration 
into deeper underground workings. 

These lines of evidence are supported by groundwater data from the Shinarump Formation at nearby 
mines (Moonlight mine and Monument No. 2 Mine Site) that show low uranium concentrations in 
groundwater. This demonstrates that post-mining conditions would likely result in the stabilization of 
uranium and trace elements underground and reduces their ability to leach into groundwater. 
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 Water from the dewatering well was reported in historical documents as being stored in a pond on the 
Mine Site. The location of the pond was not confirmed in historical documentation or observed during 
RSE field activities. 

 Sampleable surface water and groundwater wells were not observed within a 1-mile radius of the 
Mine Site. 

 Surface water or ponding was not observed on the Mine Site during RSE field activities, which were 
conducted throughout several years, including monsoon seasons. 

 Multiple lines of evidence support that historical mining activities are not likely to be currently 
impacting groundwater. These lines of evidence include the following: 

– Limited migration of uranium and associated trace elements because of the low solubility in their 
mineral forms in the post-mining saturated Shinarump Formation 

– No perennial or intermittent surface water flow on the Mine Site 

– Minimum water infiltration at the Mine Site 

– Limited vertical migration by the presence of a confining unit (Monitor Butte Member of the Chinle 
Formation) 

 Cyprus Amax acknowledges that there is uncertainty associated with using gamma count rate (cpm) 
to predict Ra-226 soil concentration (pCi/g). Therefore, the correlation can be used for estimation 
purposes only. 

 The correlation between gamma count rate (cpm) and dose rate (µrem/hr) was unable to achieve 
acceptable statistical performance criteria, and model validation indicates that predicted values are 
not aligned with measured values. Therefore, the correlation may not be used for estimating dose 
rate from gamma count rates. Cyprus Amax is exploring additional methodologies for dose rate 
correlation at Group 2 Mine Sites. 

 The total lateral and vertical extent of mining-impacted material, including TENORM, is approximately 
5.65 acres; the initial volume estimates of mining-impacted material, including TENORM, was 
estimated to be 21,000 cy predominantly located within the burial pit, the footprints of the former 
waste rock piles, and central and northeastern portions of the Mine Site. 
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6. Mine Site DQO, Uncertainties, and Data Gap Summary 
6.1 Data Quality Objectives 

A summary of the status of the DQOs is presented in Table 6-1. The DQOs have been met; however, 
there are some data gaps, which are discussed in Section 6.3.1. No deviations from the Work Plans 
(CH2M 2017, 2018) were documented for the Mine Site. 

6.2 Deviations 

Section 4.2.3 of the RSE Work Plan Addendum states that “subsurface soil samples at the BRAs and 
Group 1 Mine Sites are expected to be collected using a combination of drilling and hand tool methods, 
depending on accessibility, potential biological impact, and depth to bedrock at each area” (CH2M 2018). 
Table 4-3 of the Work Plan Addendum provided the anticipated method of sampling at the Mine Site and 
noted that the final sampling method would be determined in the field. However, a deviation is noted from 
Section 4.2.2 of the Work Plan Addendum, which states that “subsurface soil samples will be collected by 
a track‐mounted drill rig where accessible, and by using hand tools in areas where a drill rig cannot 
access” (CH2M 2018). Subsurface soil samples at the BRA were collected with hand tools, even though it 
was potentially accessible by drill rig. 

Section 3.7.1 of the RSE Work Plan states that the dose rate measurement will be performed in the 
center of each selected 30- by 30-foot plot with the Bicron MicroREM meter held 3 feet above ground 
surface (CH2M 2017). Dose rates were collected in this manner for all locations except Correlation Plot 9, 
where a dose rate measurement failed to be collected. 

Sample SS-31-NNWP03-001-06082018 had insufficient volume to run Ra-226 by U.S. EPA 
Method 901.1; therefore, the sample was run by U.S. EPA Method 903.1. The data collected by U.S. EPA 
Method 903.1 on sample location SS-31-NNWP03-001-06082018 were rejected because the methods 
were found to be not comparable. No usable Ra-226 data exist for this sample, but it will not change the 
TENORM volume for the Mine Site. 

6.3 Uncertainties 

The following uncertainties and data gaps have been identified and may be considered during additional 
evaluations, including the risk assessment and EE/CA, if required. Some data gaps may be permanent 
and unable to be addressed during subsequent work at the Mine Site. 

Uncertainties and their significance to the RSE process include the following: 

• The IL exceedance is not a definitive indicator of impacts from historical mining-related activities. The 
IL used to calculate the volume of mining-impacted material, including TENORM, may not accurately 
estimate the volume that is subject to removal action. Once the risk assessment is completed and 
cleanup values are determined, the volume of mining impacts, including TENORM, exceeding the risk 
levels will be refined. 

• Cyprus Amax acknowledges that there are uncertainties associated with using gamma count rate 
(cpm) to predict Ra-226 soil concentration (pCi/g). Therefore, the correlation can be used for 
estimation purposes only. No further correlation sampling will be conducted at the Mine Site; 
however, Cyprus Amax is exploring additional methodologies for dose rate correlation at the Group 2 
Mine Sites. 
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6.4 Data Gaps 

The following data gaps have been identified and may be considered during additional evaluations, 
including the risk assessment and EE/CA, if required. Some data gaps may be permanent and not 
addressable during subsequent work or assessment at the Mine Site. The following data gaps and their 
significance to the RSE process are as follows: 

• Ra-226 is not delineated along portions of the northern and western sides of the Mine Site. No further 
field investigations are planned at this time; however, additional sampling may occur during future 
phases of work. 

• Concentrations of COPCs within restricted areas cannot be fully investigated because no intrusive 
activities are allowed within these areas. 

• The northeastern edge in the buffer area and a portion of the center of the Mine Site could not be fully 
investigated because these areas coincide with restricted areas with identified biological or culturally 
sensitive items. Gamma count rates near these restricted areas are less than the IL. 

• The vertical extent of mining-impacted material, including TENORM, was not vertically delineated at 
sample locations 31-MS-041, 31-NNWP01-002, 31-NNWP03-001, 31-NNWP04-004, 
31-NNWP04-005, 31-NNWP05-007, 31-H1-007, and 31-H1-001 (Figures 4-2 through 4-4) due to 
encountering refusal or not achieving soil concentrations less than the IL in the deepest sample 
interval. Subsurface sampling was conducted in accordance with the Work Plans 
(CH2M 2017, 2018); however, soil samples with IL exceedances at the deepest point in the soil 
borings encountered refusal or had gamma count rates less than two times the BTV. Confirmation of 
bedrock at depth was not achieved at these locations. Once a cleanup level for COPCs is 
determined, additional soil sampling at the Mine Site may be required during the EE/CA. Collection of 
deeper soil samples at these locations may not be feasible because of site conditions. 

• The lack of measurements precision of the dose rate instrument when performing measurements at 
low ranges is considered a significant factor; the dose rate correlation cannot be used. No further 
correlation sampling will be conducted at the Mine Site; however, Cyprus Amax is exploring additional 
methodologies for dose rate correlation at Group 2 Mine Sites. 
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7. Mine Site Summary and Conclusions 
The Mine Site RSE investigation revealed the following: 

• The Mine Site is located in northern Arizona in Oljato Chapter of the Navajo Nation on Tribal Trust 
Land. The Mine Site is approximately 1.3 miles west of U.S. Highway 163 on Moonlight Road. The 
Mine Site boundary comprises 10.5 acres (per the CD) on Tribal Trust Land and has been historically 
called the Naschoy, Naschoy Mine, and Firelight #6 Claim, and referred to as NA-0222 and Mon011 
by NAML. 

• The Firelight No. 6 ore deposit was located at a depth of approximately 170 feet bgs and was located 
before historical mining activities by exploration drilling. The ore body was formed in a channel 
deposit in the basal portion of the Shinarump Member of the Chinle Formation. The channel, scoured 
into the underlying Moenkopi Formation of Triassic age, was filled with medium- to coarse-grained 
sandstone and conglomerate. 

• The Mine Site area is open to grazing, and evidence of grazing was observed on the Mine Site during 
RSE field activities. 

• NAML performed a site inventory in 1989 and oversaw Mine Site reclamation activities in April 2002. 
The site inventory found 4 waste rock piles (MV-31_NNWP01, MV-31_NNWP02, MV-31_NNWP03, 
and MV-31_NNWP06), a waste rock burial area (MV-31_NNWP05) with associated waste rock pile 
(MV-31_NNWP04), and a concrete pad. During reclamation, 3,550 cy at the 4 waste rock piles and 
the concrete pad were consolidated and buried in the pit. The associated spoil pile around the pit was 
utilized as cover material to bury the waste rock and concrete. Reclamation activities also included 
upgrading the former haul road (Moonlight Road), removing and scarifying areas disturbed by 
equipment and former Mine Site activities and contouring and grading the Mine Site for positive 
drainage. 

The RSE investigation concludes the following: 

• Mine Site gamma count rates and/or primary COPCs detected greater than the ILs (and supported by 
the DOE aerial radiological survey) were predominantly associated with (1) the central portion of the 
Mine Site where historical mining activities occurred; (2) the northeastern portion of the Mine Site 
where soil sampling was restricted; (3) the footprint of former Waste Rock Piles MV-31_NNWP01, 
MV-31_NNWP03, and MV-31_NNWP06; and (4) the footprint of the waste rock burial area 
(MV-31_NNWP05) utilized for Mine Site reclamation activities conducted by NAML (Section 2.4; 
Appendix A). 

• Waste Rock Piles MV-31_NNWP04 and MV-31_NNWP05 are believed to be a part of a single waste 
rock burial area and not two separate waste rock piles. Waste rock identified in the waste rock burial 
area (MV-31_NNWP05) was found at a depth below 5 feet, which suggests that the cover material 
placed by NAML was 5 to 7 feet thick or windblown sands have increased the thickness of 
unimpacted soils covering the waste rock piles. 

• The primary COPCs that were identified include Ra-226, arsenic, thorium, uranium, and vanadium. 
Compared to the western United States regional background data, arsenic, thorium and vanadium 
were generally within the range of regional values. 

• Secondary COPCs were not detected greater than the laboratory method detection limit, which were 
less than the IL. As such, prior Mine Site activities are not considered to have resulted in a release of 
contaminants due to blasting, refueling, machine maintenance, or use of electrical equipment. 

• Offsite mobilization of material via wind potentially has localized impacts on mining-impacted material, 
including TENORM areas. The increased gamma scan measurements and analytical results north of 
the waste rock piles along the road may potentially be residuals left after stockpiling material during 
mining or mobilization of material via wind. 
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 Water from the dewatering well was reported in historical documents as being stored in a pond on the 
Mine Site. The location of the pond was not confirmed in historical documentation or observed during 
RSE field activities. 

 Sampleable surface water and groundwater wells were not observed within a 1-mile radius of the 
Mine Site. 

 Surface water or ponding was not observed on the Mine Site during RSE field activities, which were 
conducted throughout several years, including monsoon seasons. 

 Multiple lines of evidence support that historical mining activities are not likely to be currently 
impacting groundwater. These lines of evidence include the following: 

– Limited migration of uranium and associated trace elements because of the low solubility in their 
mineral forms in the post-mining saturated Shinarump Formation 

– No perennial or intermittent surface water flow on the Mine Site 

– Minimum water infiltration at the Mine Site 

– Limited vertical migration by the presence of a confining unit (Monitor Butte Member of the Chinle 
Formation) 

 Cyprus Amax acknowledges that there is uncertainty associated with using gamma count rate (cpm) 
to predict Ra-226 soil concentration (pCi/g). Therefore, the correlation can be used for estimation 
purposes only. 

 The correlation between gamma count rate (cpm) and dose rate (µrem/hr) was unable to achieve 
acceptable statistical performance criteria, and model validation indicates that predicted values are 
not aligned with measured values. Therefore, the correlation may not be used for estimating dose 
rate from gamma count rates. Cyprus Amax is exploring additional methodologies for dose rate 
correlation at Group 2 Mine Sites. 

 The total lateral and vertical extent of mining-impacted material, including TENORM, is approximately 
5.65 acres; the initial volume estimates of mining-impacted material, including TENORM, was 
estimated to be 21,000 cy predominantly located within the burial pit, the footprints of the former 
waste rock piles, and central and northeastern portions of the Mine Site. 
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Name Title Education/Credentials
Dawn Townsen Project Manager M.S., Hydrology; B.S., Biology and Chemistry

Kira Aiello Senior Technical Consultant M.S., Environmental Engineering and Radiation Health 
Physics, B.S., Nuclear Engineering

Gavin Wagoner Field Investigation Task 
Manager

B.S., Geological Sciences, with Environmental Science 
minor

Eric Packard Radiation Safety Officer B.S., Radiation Health Physics; American Board of 
Health Physics, Certification #6036

George Tangalos Senior Geologist Professional Geologist, Utah; M.S., Geology and 
Geophysics; B.A., Geology with Biochemistry minor

Jon Russ Risk Assessor, Quality 
Assurance Manager 

B.S., Wildlife Sciences; Certified Hazardous Materials 
Manager. 

Aditya Tyagi Statistician
Ph.D., Biosystems Engineering; M.S., Environmental 
Engineering; B.S., Civil Engineering; Professional 
Engineer, Texas, Certification #92042

Joshua Painter Health and Safety Officer
B.S., Environmental Remediation and Hazardous 
Waste Management; Certified Safety Professional, 
Certification #18665

Notes:

# = Number

B.A. = Bachelor of Arts

B.S. = Bachelor of Science

M.S. = Master of Science

Table 1-1. Jacobs Project Management Team
Firelight No. 6 Removal Site Evaluation Report

PPS1122220646NWO 1 OF 1



Table 2-1. Groundwater Sampling Results from Monument No. 2 Mine Shinarump Wells
Firelight No. 6 Removal Site Evaluation Report

Groundwater Well Date Sampled U.S. EPA MCL for 
Uranium (mg/L)

Uranium 
(mg/L)

Oxidation-
Reduction 
Potential 

(mV)

pH 
(standard 

units)

MON01-601 1997 0.0037 NA NA

MON01-658 1997 0.001 NA NA

1998 0.0074 NA NA

2019 0.007 -71.6 7.62

Notes:

mg/L = milligram(s) per liter

mV = millivolt(s)

NA = not analyzed

U.S. EPA = U.S. Environmental Protection Agency 

MON01-615

0.03
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Table 4-1. Summary of Background Statistics
Firelight No. 6 Removal Site Evaluation Report

Statistic
Gamma Count 

Rate (cpm)
Radium-226

(pCi/g)
Arsenic
(mg/kg)

Mercury
(mg/kg)

Molybdenum
(mg/kg)

Selenium
(mg/kg)

Thorium 
(mg/kg)

Uranium
(mg/kg)

Vanadium
(mg/kg)

Distribution None None
Normal after 

transformationa None None
Normal after 

transformationa
Normal after 

transformationa
Normal after 

transformationa None

Minimum 5596 0.350 0.890 0.00043 0.068 0.330 1.300 0.160 5.500

Maximum 12448 0.990 3.700 0.0083 0.240 1.000 4.200 0.520 20.000

Mean 7864 0.558 1.484 0.00296 0.0998 0.528 2.060 0.274 8.232

Standard Deviation 884.6 0.2141 0.717 0.0029 0.0582 0.205 0.749 0.0958 3.769

Outlier Yes No Yes Yes Yes Yes Yes Yes Yes

95-95 UTL 9528 0.990 4.20 0.008 0.24 1.28 4.59 0.62 20.0

95% USL 12448 0.990 6.58 0.008 0.24 1.79 5.99 0.81 20.0

a Normal after Box-Cox λ transformation

Notes:

Statistics were calculated using ProUCL Version 5.1.00 (U.S. EPA 2015).
cpm = count(s) per minute
mg/kg = milligram(s) per kilogram
pCi/g = picocurie(s) per gram
U.S. EPA = U.S. Environmental Protection Agency
USL = upper simultaneous limit

UTL = upper tolerance limit
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Table 4-2. Soil Sample Laboratory Results - Background Reference Area
Firelight No. 6 Removal Site Evaluation Report

Monument Valley Firelight No. 6 SS-FL-B2R-001-09242019 0.0 0.5 8762 16 0.51 UJ 1.1 0.00006 U 0.079 U 0.43 J 1.8 0.24 6

Monument Valley Firelight No. 6 SS-FL-B2R-002-09242019 0.0 0.5 10162 10 0.89 J 3.7 0.0083 J 0.19 U 1.0 4.2 0.52 20

Monument Valley Firelight No. 6 SS-FL-B2R-003-09242019 0.0 0.5 8264 8.0 0.46 0.95 0.000059 U 0.068 U 0.51 J 1.8 0.27 5.8

Monument Valley Firelight No. 6 SS-FL-B2R-004-09242019 0.0 0.5 8729 17 0.48 UJ 1.8 0.002 J 0.093 U 0.63 J 2.5 0.33 9.5

Monument Valley Firelight No. 6 SS-FL-B2R-005-09242019 0.0 0.5 8350 17 0.99 J 3.2 0.0064 J 0.19 U 0.99 J 3.9 0.47 17

Monument Valley Firelight No. 6 SB-FL-B2R-005-1.0-1.5-12112019 1.0 1.5 8803 - - 0.29 1.3 0.00006 U 0.071 J 0.38 J 1.5 0.19 5.8

Monument Valley Firelight No. 6 SS-FL-B2R-006-09242019 0.0 0.5 8004 18 0.43 UJ 1.2 0.00043 J 0.07 U 0.42 J 2.0 0.26 6.8

Monument Valley Firelight No. 6 SS-FL-B2R-007-09242019 0.0 0.5 7635 7.0 0.39 1.4 0.00006 U 0.067 U 0.43 J 1.6 0.22 6.8

Monument Valley Firelight No. 6 SS-FL-B2R-008-09242019 0.0 0.5 8528 8.0 0.83 UJ 2.4 0.0033 J 0.15 U 0.79 J 3.0 0.41 13

Monument Valley Firelight No. 6 SS-FL-B2R-009-09242019 0.0 0.5 7954 15 0.52 U 1.1 0.00006 U 0.073 U 0.42 J 1.7 0.22 6.5

Monument Valley Firelight No. 6 SS-FL-B2R-010-09242019 0.0 0.5 7989 15 0.3 U 1.2 0.00006 U 0.078 U 0.52 J 1.7 0.24 6.6

Monument Valley Firelight No. 6 SS-FL-B2R-011-09242019 0.0 0.5 8144 16 0.43 UJ 0.98 0.00006 U 0.067 U 0.43 J 1.8 0.23 5.5

Monument Valley Firelight No. 6 SS-FL-B2R-012-09242019 0.0 0.5 7993 8.0 0.51 1.2 0.00006 U 0.075 U 0.43 J 2.0 0.27 6.7

Monument Valley Firelight No. 6 SS-FL-B2R-013-09242019 0.0 0.5 8511 8.0 0.54 J 2.5 0.0016 J 0.24 1.0 3.2 0.49 14

Monument Valley Firelight No. 6 SS-FL-B2R-014-09242019 0.0 0.5 7008 8.0 0.28 U 1.2 0.000059 U 0.068 U 0.38 J 1.4 0.19 5.8

Monument Valley Firelight No. 6 SB-FL-B2R-014-1.0-1.5-12112019 1.0 1.5 8945 - - 0.44 U 0.86 0.00006 U 0.054 J 0.26 J 1.2 0.18 4.5

Monument Valley Firelight No. 6 SS-FL-B2R-015-09242019 0.0 0.5 7815 16 0.51 U 1.3 0.0011 J 0.097 U 0.56 J 1.8 0.24 7.7

Monument Valley Firelight No. 6 SS-FL-B2R-016-09242019 0.0 0.5 7842 16 0.4 UJ 1.2 0.00058 J 0.065 U 0.44 J 1.6 0.22 6.1

Monument Valley Firelight No. 6 SS-FL-B2R-017-09242019 0.0 0.5 7749 16 0.49 U 1.3 0.00006 U 0.061 U 0.48 J 1.9 0.22 6.6

Monument Valley Firelight No. 6 SS-FL-B2R-018-09242019 0.0 0.5 7537 15 0.35 1.3 0.00006 U 0.065 U 0.42 J 1.8 0.23 6.6

Monument Valley Firelight No. 6 SS-FL-B2R-019-09242019 0.0 0.5 7186 6.0 0.32 UJ 0.89 0.000059 U 0.078 J 0.32 U 1.3 0.16 5.6

Monument Valley Firelight No. 6 SS-FL-B2R-020-09242019 0.0 0.5 7650 15 0.58 1.5 0.00006 U 0.077 J 0.51 J 2.2 0.25 8.5

Monument Valley Firelight No. 6 SS-FL-B2R-021-09242019 0.0 0.5 7793 12 0.44 UJ 1.5 0.00006 U 0.11 J 0.47 J 2.1 0.28 9.0

Monument Valley Firelight No. 6 SS-FL-B2R-022-09242019 0.0 0.5 7044 12 0.53 UJ 1.1 0.000059 U 0.068 J 0.4 J 1.6 0.24 6.8

Monument Valley Firelight No. 6 SS-FL-B2R-023-09242019 0.0 0.5 7338 12 0.41 0.94 0.00006 U 0.068 J 0.33 J 1.5 0.2 5.8

Monument Valley Firelight No. 6 SS-FL-B2R-024-09242019 0.0 0.5 7428 8.0 0.46 1.2 0.00006 U 0.08 J 0.34 J 1.6 0.24 6.8

Monument Valley Firelight No. 6 SS-FL-B2R-025-09242019 0.0 0.5 7167 5.0 0.44 UJ 0.94 0.00006 U 0.077 J 0.35 J 1.5 0.2 6.3

Monument Valley Firelight No. 6 SB-FL-B2R-025-1.0-1.5-12112019 1.0 1.5 8708 - - 0.34 1.1 0.04200 0.058 J 0.35 J 1.6 0.19 5.5

Monument Valley Firelight No. 6 SS-FL-B2R-003-09242019-DUP 0 0.5 - - - - 0.47 0.97 0.00006 U 0.067 J 0.4 J 1.7 0.27 5.6

Monument Valley Firelight No. 6 SS-FL-B2R-013-09242019-DUP 0 0.5 - - - - 0.62 J 2.6 0.0013 J 0.25 1.1 3.2 0.5 14

Monument Valley Firelight No. 6 SS-FL-B2R-023-09242019-DUP 0 0.5 - - - - 0.35 1.2 0.029 0.071 J 0.39 J 1.5 0.2 6.3

Monument Valley Firelight No. 6 SB-FL-B2R-025-1.0-1.5-12112019-DUP 1.0 1.5 - - - - 0.37 U 1 0.000061 U 0.053 J 0.34 J 1.6 0.2 5.4

Notes: 
a Location coordinates are in Geographic Coordinate System WGS 84, decimal degrees.  West longitudes are designated as negative.
b For surface soil data, the measurement is the surface radiation reading, and for subsurface soil, the measurement is the on-contact sample jar reading, as collected from Ludlum 2221 2×2 NaI detector.
c Gamma radiation measurement from collimated 1-minute static reading from Ludlum 2221 2×2 NaI detector at 6 inches above ground prior to collection.
d Dose rate measurements were collected at waist height (36 inches) using a Bicron Micro Rem meter with a tissue-equivalent plastic scintillator.
e Quality Control samples were collected for field quality assurance and quality control and are not compared to investigation levels.

U.S. EPA Laboratory analytical Method SW846 6020 was used to analyze samples for metals arsenic, molybdenum, selenium, uranium, and vanadium. U.S. EPA Method SW846 7471A was used for mercury analysis.  U.S. EPA Method 901.1 was used for radium-226 analysis.

'- - = Not analyzed
µrem/hr = microRem per hour

COPC = contaminant of potential concern

cpm = count(s) per minute

J = Estimated. This qualifier indicates that the analyte was detected, but should be considered estimated.

mg/kg = milligram(s) per kilogram

Nal = sodium iodide

pCi/g = picocurie(s) per gram

U = The analyte was not detected above the indicated method detection limit.

U.S. EPA = U.S. Environmental Protection Agency

UJ = The analyte was not detected above the indicated estimated method detection limit.

WGS = World Geodetic System 

Quality Control Samples e

Primary COPCs

Arsenic
(mg/kg)

Mercury
(mg/kg)

Molybdenum
(mg/kg)

Selenium
(mg/kg)

Thorium
(mg/kg)

Uranium
(mg/kg)

Vanadium
(mg/kg)

Radium-226
(pCi/g)

Mine SiteMine Area Sample Identification

Top of 
Sample 
Interval 
(feet)

Bottom of 
Sample 

Interval (feet)

Dose Rate
(µrem/hr)d

Gamma Count 
Rate

(cpm)b, c
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Table 4-3. Investigation Levels for Primary COPCs in Surface and Subsurface Soil
Firelight No. 6 Removal Site Evaluation Report

Criteria Radium-226
(pCi/g)

Arsenic
(mg/kg)

Mercury
(mg/kg) 

Molybdenum
(mg/kg)

Selenium
(mg/kg)

Thorium
(mg/kg)

Uranium
(mg/kg) 

Vanadium
(mg/kg)

Regional Screening Levelc - - - - 0.68 11 390 390 - - 16 390

Background Threshold Values - 
Alluvium over Chinle 9530 0.99 4.2 0.008 0.24 1.28 4.59 0.62 20

a The IL for each primary COPC is bolded and is defined as the higher of the RSL and the calculated BTV for each analyte.

c Based on U.S. EPA RSLs for Residential Soil (June 2017) and a Target Hazard Quotient of 1.0.

Notes:

- - = not applicable 

BTV = background threshold value

COPC = contaminant of potential concern

cpm = count(s) per minute

IL = investigation level

mg/kg = milligram(s) per kilogram

pCi/g = picocurie(s) per gram

RSL = regional screening level 

U.S. EPA = U.S. Environmental Protection Agency

Primary COPCsa,b
Gamma 

Count Ratec 

(cpm)

b Investigation Levels presented in this table are calculated from the previous Background Reference Area and will be updated pending the evaluation of a new BRA under the data gaps assessment.  

Bold = The IL for each analyte is the higher of the U.S. EPA RSL and calculated BTV. For analytes in which there was no applicable RSL, the IL is equal to the BTV. 
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Table 4-4. Investigation Levels for Secondary COPCs in Surface and Subsurface Soil
Firelight No. 6 Removal Site Evaluation Report

Perchlorate µg/kg 55 0.004

TPH-Purgeable (gas range organics) mg/kg 82 1

TPH-Extractable (diesel range organics) mg/kg 96 10

TPH-Extractable (motor oil range) mg/kg 2,500 20

Aroclor-1016 µg/kg 4,100 0.033

Aroclor-1221 µg/kg 200 0.033

Aroclor-1232 µg/kg 170 0.033

Aroclor-1242 µg/kg 230 0.033

Aroclor-1248 µg/kg 230 0.033

Aroclor-1254 µg/kg 240 0.033

Aroclor-1260 µg/kg 240 0.033

Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) mg/kg 3,900 0.5

Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) mg/kg 6.1 0.5

1,3,5-Trinitrobenzene mg/kg 2,200 0.5

1,3-Dinitrobenzene mg/kg 6.3 0.5

Methyl-2,4,6-trinitrophenylnitramine (Tetryl) mg/kg 160 0.5

Nitrobenzene mg/kg 5.1 0.5

2,4,6-Trinitrotoluene mg/kg 21 0.5

4-Amino-2,6-dinitrotoluene mg/kg 150 0.5

2-Amino-4,6-dinitrotoluene mg/kg 150 0.5

2,4-Dinitrotoluene mg/kg 1.7 0.5

2,6-Dinitrotoluene mg/kg 0.36 0.5

2-Nitrotoluene mg/kg 3.2 0.5

3-Nitrotoluene mg/kg 6.3 0.5

4-Nitrotoluene mg/kg 34 0.5
a U.S. EPA Methods SW8015B, SW6850, SW8082, and SW8330B

Notes:

µg/kg = microgram(s) per kilogram

COPC = contaminant of potential concern

mg/kg = milligram(s) per kilogram

TPH = total petroleum hydrocarbons

U.S. EPA = U.S. Environmental Protection Agency

b Based on U.S. EPA Regional Screening Levels for Residential Soil (June 2017)

Analytea Investigation
Levelb

Reporting LimitUnit
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Table 4-5. Gamma Scan Bin Ranges

Level Geology Alluvium over Chinle Formation

1 BTV 0 to 9350 cpm

2 IL 9351 to 11030 cpm

3 IL to 2 times BTV 11031 to 19060 cpm

4 2 to 5 times BTV 19061 to 47650 cpm

5 5 to 10 times BTV 47651 to 95300 cpm

6 >10 times BTV 95301 to 228910 cpm

Notes:

> = greater than
BTV = background threshold value
cpm = count(s) per minute
IL = investigation level

Firelight No. 6 Removal Site Evaluation Report
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Table 4-6. Sample Descriptions

Sample Location 
Identification

Sample Depths 
(feet)

Maximum 
Boring Depth Reason for Boring Termination Presence of Waste Rock 

(feet) Notes

31-MS-001 0.0-0.5, 1.0-1.5, 3.0-3.5 5.0 Gamma count less than 2× BTV No waste rock observed --

31-MS-002 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-003 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-004 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-005 0.0-0.5, 1.0-1.5, 3.0-3.5 5.0 Gamma count less than 2× BTV No waste rock observed --

31-MS-006 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-007 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-008 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-009 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-010 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-011 0.0-0.5, 1.0-1.5, 3.0-3.5 5.0 Bedrock No waste rock observed 
Bedrock encountered at 1.0 feet. Sample 

depths 1.0-1.5 feet and 3.0-3.5 feet collected 
in bedrock. 

31-MS-012 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-013 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-014 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-015 0.0-0.5, 1.0-1.5, 3.0-3.5 5.0 Gamma count less than 2× BTV No waste rock observed --

31-MS-016 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-017 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-018 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-019 0.0-0.5, 1.0-1.5, 3.0-3.5 5.0 Bedrock No waste rock observed Bedrock encountered at 1.9 feet. Sample 
depth 3.0-3.5 feet collected in bedrock. 

31-MS-020 0.0-0.5 0.5 Bedrock No waste rock observed --

31-MS-021 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-022 0.0-0.5,1.0-1.5,3.0-3.5, 5.0-6.0 8.0 Bedrock No waste rock observed --

31-MS-023 0.0-0.5, 1.0-1.5, 3.0-3.5, 3.5-4.0 5.0 Bedrock No waste rock observed --

31-MS-024 0.0-0.5, 1.0-1.5,3.0-3.5 5.0 Bedrock No waste rock observed --

31-MS-025 0.0-0.5, 1.0-1.5, 3.0-3.5 3.7 Bedrock No waste rock observed Bedrock encountered at 1.7 feet. Sample 
depths 1.0-1.5 feet and 3.0-3.5 feet collected 

31-MS-026 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-027 0.0-0.5, 1.0-1.5, 3.0-3.5 4.0 Bedrock No waste rock observed --

31-MS-028 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-029 0.0-0.5, 1.0-1.5, 3.0-3.5 5.0 Gamma count less than 2× BTV No waste rock observed --

31-MS-030 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-031 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-032 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-033 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-034 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-035 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-036 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-037 0.0-0.5, 1.0-1.5, 3.0-3.5 5.0 Bedrock No waste rock observed --

31-MS-038 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-039 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-MS-040 0.0-0.5, 1.0-2.0, 3.0-4.0, 4.0-5.0 5.0 Bedrock No waste rock observed --

31-MS-041 0.0-0.5, 1.0-2.0, 3.0-4.0, 5.0-6.0 6.5 Refusal No waste rock observed --

31-NNWP01-001 0.0-0.5, 1.0-1.5, 3.0-3.5 5.0 Bedrock No waste rock observed 
Bedrock encountered at 1.0 feet. Sample 

depths 1.0-1.5 feet and 3.0-3.5 feet collected 
in bedrock. 

31-NNWP01-002 0.0-0.5, 1.0-1.5, 3.0-3.5, 4.0-5.0 5.0 Refusal No waste rock observed --

31-NNWP02-001 0.0-0.5, 1.0-1.5, 3.0-3.5 5.0 Gamma count less than 2× BTV No waste rock observed --

31-NNWP02-002 0.0-0.5, 1.0-1.5, 3.0-3.5 5.0 Gamma count less than 2× BTV No waste rock observed --

31-NNWP03-001 0.0-0.5, 1.0-1.5, 3.0-3.5, 5.0-6.0, 7.0-8.0, 9.0-10.0 10.0 Gamma count less than 2× BTV No waste rock observed --

31-NNWP03-002 0.0-0.5, 1.0-1.5, 3.0-3.5 5.0 Depth below potential waste rock 
achieved and gamma count less than 2× 1.0-2.5 --

31-NNWP04-001 0.0-0.5, 1.0-1.5, 3.0-3.5, 5.0-6.0, 7.0-8.0 8.0 Bedrock No waste rock observed --

31-NNWP04-002 0.0-0.5, 1.0-1.5, 3.0-3.5, 5.0-6.0, 7.0-8.0, 8.0-9.0 9.0 Bedrock No waste rock observed --

31-NNWP04-003 0.0-0.5, 1.0-1.5, 3.0-3.5, 5.0-6.0, 7.0-8.0, 9.0-10.0 10.0 Bedrock 5.0-9.6 --

31-NNWP04-004 0.0-0.5, 1.0-2.0, 3.0-4.0, 5.0-6.0 6.3 Refusal No waste rock observed --

31-NNWP04-005 0.0-0.5, 1.0-2.0, 3.0-4.0, 5.0-6.0, 7.0-8.0 8.0 Refusal No waste rock observed --

31-NNWP05-001 0.0-0.5, 1.0-1.5, 3.0-3.5, 5.0-6.0, 7.0-8.0, 9.0-10.0 10.0 Bedrock No waste rock observed --

31-NNWP05-002 0.0-0.5, 1.0-1.5, 3.0-3.5, 5.0-6.0, 7.0-8.0, 9.0-10.0 10.0 Bedrock No waste rock observed --

31-NNWP05-003 0.0-0.5, 1.0-2.0, 3.0-4.0, 5.0-6.0 6.0 Bedrock No waste rock observed --

31-NNWP05-004 0.0-0.5, 1.0-2.0, 3.0-4.0, 5.0-6.0, 7.0-8.0, 9.0-
10.0, 10.0-11.0 11.0 Bedrock 7.5-10.8 --

31-NNWP05-005 0.0-0.5, 1.0-2.0, 3.0-4.0, 5.0-6.0, 7.0-8.0, 9.0-10.0 10.0 Bedrock 8.0-8.5 --

31-NNWP05-006 0.0-0.5, 1.0-2.0, 3.0-4.0, 5.0-6.0, 7.0-8.0 8.0 Bedrock 5.8-6.4 --

Firelight No. 6 Removal Site Evaluation Report
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Table 4-6. Sample Descriptions

Sample Location 
Identification

Sample Depths 
(feet)

Maximum 
Boring Depth Reason for Boring Termination Presence of Waste Rock 

(feet) Notes

Firelight No. 6 Removal Site Evaluation Report

31-NNWP05-007 0.0-0.5, 1.0-2.0, 3.0-4.0, 5.0-6.0, 7.0-8.0, 9.0-10.0 10.4 Refusal No waste rock observed --

31-NNWP06-001 0.0-0.5, 1.0-1.5, 3.0-3.5, 4.0-5.0 5.0 Bedrock No waste rock observed --

31-NNWP06-002 0.0-0.5, 1.0-1.5, 3.0-3.5 5.0 Gamma count less than 2× BTV No waste rock observed --

31-H1-001 0.0-0.5, 1.0-1.5, 3.0-3.5, 5.0-5.0, 6.0-7.0 7.0 Refusal No waste rock observed --

31-H1-002 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-H1-003 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-H1-004 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-H1-005 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-H1-006 0.0-0.5 0.5 Surface Sample Only No waste rock observed --

31-H1-007 0.0-0.5, 1.0-2.0, 3.0-4.0, 5.0-6.0 10.0 Gamma count less than 2× BTV No waste rock observed --

31-H1-008 0.0-0.5, 1.0-2.0, 3.0-4.0 3.9 Refusal No waste rock observed --

Notes:

- - = not noted

2× = two times

bgs = below ground surface

BTV = background threshold value
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Table 4-7. Laboratory Results for Primary COPCs in Surface and Subsurface Soil
Firelight No. 6 Removal Site Evaluation Report

RSL d

BTV d

Mine Area Mine Site Sample Identification Top of Sample 
Interval (feet)

Bottom of Sample 
Interval (feet) Geologic Unit Sample 

Method Longitude a Latitudea Sample
 Date

Gamma 
Count Rate

(cpm)b, c

Dose Rate
(µRem/hr)e

Monument Valley Firelight No. 6 SS-31-MS-001-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260087 36.913966 11/09/2017 40035 18 4.6 0.0033 J 0.18 U 0.39 J 1.9 7.8 58 10.2 - -
Monument Valley Firelight No. 6 SB-31-MS-001-1.0-1.5-06102018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.260092 36.913984 06/10/2018 10351 - - 1.3 0.000059 UJ 0.095 J 0.31 U 1.5 0.5 5.1 0.42 UJ 0.13 U
Monument Valley Firelight No. 6 SB-31-MS-001-3.0-3.5-06102018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.260092 36.913984 06/10/2018 10076 - - 1.4 0.0017 J 0.11 J 0.42 J 2.3 0.9 6.2 0.73 UJ - -
Monument Valley Firelight No. 6 SS-31-MS-002-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259941 36.913983 11/09/2017 21036 10 1.2 0.0033 J 0.052 U 0.3 J 1.4 0.88 6.1 3.37 - -
Monument Valley Firelight No. 6 SS-31-MS-003-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259894 36.913853 11/09/2017 10478 7.0 1.5 0.003 J 0.057 U 0.32 J 1.9 0.51 4.7 1.16 - -
Monument Valley Firelight No. 6 SS-31-MS-004-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259906 36.913689 11/09/2017 9174 6.0 1.2 0.0018 J 0.049 U 0.31 J 1.3 0.29 4.2 0.71 - -
Monument Valley Firelight No. 6 SS-31-MS-005-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259745 36.913751 11/09/2017 16714 12 1.4 0.0089 J 0.061 J 0.3 J 1.5 0.97 8.0 2.01 - -
Monument Valley Firelight No. 6 SB-31-MS-005-1.0-1.5-06092018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.258209 36.913213 06/09/2018 8105 - - 1.0 0.00028 J 0.085 U 0.31 U 1.5 0.51 5.1 1.22 - -
Monument Valley Firelight No. 6 SB-31-MS-005-3.0-3.5-06092018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.258209 36.913213 06/09/2018 8111 - - 1.0 0.000057 UJ 0.063 U 0.32 U 1.4 0.35 4.7 0.33 - -
Monument Valley Firelight No. 6 SS-31-MS-006-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259591 36.913647 11/09/2017 9075 6.0 1.2 0.0017 J 0.052 J 0.27 J 1.4 3.3 4.7 0.37 - -
Monument Valley Firelight No. 6 SS-31-MS-007-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259153 36.913873 11/09/2017 10541 6.0 1.7 0.0017 J 0.069 J 0.36 J 1.6 0.97 7.1 1.05 J - -
Monument Valley Firelight No. 6 SS-31-MS-008-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259128 36.914055 11/09/2017 10480 4.0 2.7 0.0021 J 0.094 J 0.33 J 1.7 0.91 8.7 1.15 - -
Monument Valley Firelight No. 6 SS-31-MS-009-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259198 36.914342 11/09/2017 10715 4.0 1.9 0.0021 J 0.091 J 0.35 J 1.7 0.73 7.3 1.25 - -
Monument Valley Firelight No. 6 SS-31-MS-010-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259603 36.914247 11/09/2017 15690 6.0 4.6 0.0095 J 0.15 J 0.75 J 3.7 2.8 19 2.44 - -
Monument Valley Firelight No. 6 SS-31-MS-011-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259833 36.914215 11/09/2017 18032 6.0 4.7 0.0084 J 0.2 0.58 J 3.9 7.0 24 4.19 - -
Monument Valley Firelight No. 6 SB-31-MS-011-1.0-1.5-06102018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.259831 36.914218 06/10/2018 9032 - - 7.6 0.022 UJ 0.81 1.7 6.2 2.6 12 2.99 - -
Monument Valley Firelight No. 6 SB-31-MS-011-3.0-3.5-06102018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.259831 36.914218 06/10/2018 8116 - - 4.7 0.018 J 0.18 U 0.66 J 9.3 1.7 7.3 3.11 - -
Monument Valley Firelight No. 6 SS-31-MS-012-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259993 36.914104 11/09/2017 16958 7.0 3.8 0.0021 J 0.13 J 0.48 J 2.0 1.5 9.2 1.5 - -
Monument Valley Firelight No. 6 SS-31-MS-013-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260196 36.914139 11/09/2017 11434 5.0 1.7 0.0042 J 0.055 J 0.4 J 1.5 0.8 7.1 1.73 - -
Monument Valley Firelight No. 6 SS-31-MS-014-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260137 36.914307 11/09/2017 10918 5.0 1.5 0.0041 J 0.07 J 0.35 J 1.6 0.35 5.9 1.3 - -
Monument Valley Firelight No. 6 SS-31-MS-015-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259046 36.913308 11/09/2017 24617 9.0 5.8 0.0043 J 0.15 J 0.32 J 1.7 9.8 21 2.9 J - -
Monument Valley Firelight No. 6 SB-31-MS-015-1.0-1.5-06082018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.259051 36.913310 06/08/2018 7288 - - 6.8 0.000057 UJ 0.72 0.32 J 1.6 27 44 15.3 J - -
Monument Valley Firelight No. 6 SB-31-MS-015-3.0-3.5-06082018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.259051 36.913310 06/08/2018 9634 - - 1.2 0.000057 UJ 0.11 J 0.32 U 1.4 1.4 4.5 0.42 - -
Monument Valley Firelight No. 6 SS-31-MS-016-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259038 36.913166 11/09/2017 8209 3.0 1.4 0.0016 U 0.063 J 0.32 J 1.6 0.22 4.8 0.46 - -
Monument Valley Firelight No. 6 SS-31-MS-017-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259220 36.913361 11/09/2017 8946 5.0 1.4 0.0021 J 0.049 J 0.31 J 1.4 0.99 5.9 0.5 - -
Monument Valley Firelight No. 6 SS-31-MS-018-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.258979 36.913426 11/09/2017 8474 3.0 1.5 0.0015 U 0.067 J 0.29 J 1.4 0.24 4.3 0.41 - -
Monument Valley Firelight No. 6 SS-31-MS-019-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259521 36.913919 11/09/2017 28981 13 4.8 0.0041 J 1.6 0.45 J 2.0 29 69 9.2 - -
Monument Valley Firelight No. 6 SB-31-MS-019-1.0-1.5-06092018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.259505 36.913927 06/09/2018 8429 - - 8.3 0.012 J 1.6 2.0 6.5 4.8 11 4.09 - -
Monument Valley Firelight No. 6 SB-31-MS-019-3.0-3.5-06092018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.259505 36.913927 06/09/2018 9332 - - 37 0.011 J 1.0 0.71 J 7.2 4.4 13 2.08 - -
Monument Valley Firelight No. 6 SS-31-MS-020-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259649 36.914099 11/09/2017 165809 62 2.8 0.0042 J 0.2 0.35 J 1.7 9.8 18 8.3 - -
Monument Valley Firelight No. 6 SS-31-MS-021-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260525 36.914449 11/09/2017 9132 3.0 1.3 0.0028 J 0.056 J 0.69 J 1.5 0.27 5.4 0.52 - -
Monument Valley Firelight No. 6 SS-31-MS-022-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260960 36.913720 11/09/2017 9673 4.0 1.5 0.0023 J 0.059 J 0.47 J 1.8 0.28 5.6 0.75 - -
Monument Valley Firelight No. 6 SB-31-MS-022-1.0-1.5-06102018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.260973 36.913717 06/10/2018 9700 - - 2.7 0.0058 J 0.2 U 0.75 J 3.2 1.0 13 0.6 - -
Monument Valley Firelight No. 6 SB-31-MS-022-3.0-3.5-06102018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.260973 36.913717 06/10/2018 10346 - - 3.6 0.0025 J 0.16 U 0.56 J 2.8 0.44 9.1 0.9 - -
Monument Valley Firelight No. 6 SB-31-MS-022-5.0-6.0-09302019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.259505 36.913927 09/30/2019 8271 - - 3.6 0.013 J 0.84 0.83 J 4.0 0.69 18 0.97 - -
Monument Valley Firelight No. 7 SB-31-MS-022-7.0-8.0-09302019 7.0 8.0 Alluvium Over Chinle Drill Rig -110.259505 36.913927 09/30/2019 8037 - - 3.8 0.004 UJ 0.38 0.95 J 4.0 0.7 18 1.07 - -
Monument Valley Firelight No. 6 SS-31-MS-023-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.261017 36.914691 11/09/2017 9181 2.0 1.8 0.0029 J 0.077 J 0.37 J 2.0 J 0.37 J 6.7 0.52 - -
Monument Valley Firelight No. 6 SB-31-MS-023-1.0-1.5-06102018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.261006 36.914695 06/10/2018 8461 - - 2.1 0.0037 J 0.12 U 0.53 J 2.8 0.58 10 0.8 - -
Monument Valley Firelight No. 6 SB-31-MS-023-3.0-3.5-06102018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.261006 36.914695 06/10/2018 8070 - - 3.0 0.0022 J 0.28 U 0.62 J 2.9 0.51 11 0.73 - -
Monument Valley Firelight No. 6 SB-31-MS-023-3.5-4.0-09302019 3.5 4.0 Alluvium Over Chinle Drill Rig -110.260973 36.913717 09/30/2019 8074 - - 3.3 0.0082 U 0.42 0.92 J 5.2 0.95 26 0.66 J - -
Monument Valley Firelight No. 6 SS-31-MS-024-11092017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259829 36.915009 11/09/2017 12227 4.0 3.4 0.0095 J 0.1 J 0.63 J 3.2 0.48 12 1.38 - -
Monument Valley Firelight No. 6 SB-31-MS-024-1.0-1.5-06102018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.259833 36.915010 06/10/2018 8379 - - 1.7 0.048 J 0.12 U 0.7 J 3.8 0.87 9.3 1.49 - -
Monument Valley Firelight No. 6 SB-31-MS-024-3.0-3.5-06102018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.259833 36.915010 06/10/2018 8385 - - 6.4 0.0028 J 0.46 U 1.1 10 4.2 9.3 2.92 - -
Monument Valley Firelight No. 6 SS-31-MS-025-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.258218 36.913219 11/10/2017 8477 7.0 2.2 0.0019 J 0.22 0.32 U 1.6 0.38 4.6 0.53 UJ - -
Monument Valley Firelight No. 6 SB-31-MS-025-1.0-1.5-06082018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.258209 36.913213 06/08/2018 7266 - - 0.91 0.000057 UJ 0.063 J 0.32 U 1.5 0.24 4.1 0.4 U - -
Monument Valley Firelight No. 6 SB-31-MS-025-3.0-3.5-06082018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.258209 36.913213 06/08/2018 7280 - - 9.5 0.014 J 0.4 1.0 2.6 J 1.6 16 1.53 - -
Monument Valley Firelight No. 6 SS-31-MS-026-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.258863 36.912809 11/10/2017 8071 6.0 1.3 0.0016 U 0.063 J 0.29 U 1.4 0.21 4.6 0.4 - -
Monument Valley Firelight No. 6 SS-31-MS-027-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259988 36.912050 11/10/2017 8181 7.0 1.8 0.0025 J 0.073 J 0.32 U 1.3 0.2 6.5 0.51 - -
Monument Valley Firelight No. 6 SB-31-MS-027-1.0-1.5-06082018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.259990 36.912058 06/08/2018 7320 - - 6.2 0.00047 J 0.33 1.6 4.8 1.6 14 2.35 - -
Monument Valley Firelight No. 6 SB-31-MS-027-3.0-3.5-06082018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.259990 36.912058 06/08/2018 7499 - - 1.8 0.000063 UJ 1.3 0.92 J 4.2 3.4 19 1.53 - -
Monument Valley Firelight No. 6 SS-31-MS-028-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260740 36.912242 11/10/2017 7927 8.0 1.4 0.0012 U 0.066 J 0.33 U 1.4 0.23 5.5 0.51 UJ - -
Monument Valley Firelight No. 6 SS-31-MS-029-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260740 36.912242 11/10/2017 8991 7.0 2.0 0.0027 J 0.096 J 0.34 U 1.6 0.39 5.6 0.63 - -
Monument Valley Firelight No. 6 SB-31-MS-029-1.0-1.5-06092018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.261353 36.912566 06/09/2018 7628 - - 1.8 0.00079 J 0.074 U 0.38 J 1.7 0.85 6.0 1.5 - -
Monument Valley Firelight No. 6 SB-31-MS-029-3.0-3.5-06092018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.261353 36.912566 06/09/2018 8015 - - 1.3 0.00006 UJ 0.14 U 0.32 J 1.5 0.58 4.9 0.44 - -
Monument Valley Firelight No. 6 SS-31-MS-030-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260799 36.912703 11/10/2017 8771 7.0 2.3 0.0021 J 0.12 J 0.43 J 1.9 0.5 7.4 0.77 - -
Monument Valley Firelight No. 6 SS-31-MS-031-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.261375 36.912577 11/10/2017 8027 8.0 1.3 0.0014 U 0.058 J 0.3 J 1.3 0.25 4.8 0.29 U - -
Monument Valley Firelight No. 6 SS-31-MS-032-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260148 36.913055 11/10/2017 8343 8.0 1.1 0.0019 J 0.048 J 0.28 J 1.4 0.21 4.6 0.31 UJ - -
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Table 4-7. Laboratory Results for Primary COPCs in Surface and Subsurface Soil
Firelight No. 6 Removal Site Evaluation Report

RSL d

BTV d

Mine Area Mine Site Sample Identification Top of Sample 
Interval (feet)

Bottom of Sample 
Interval (feet) Geologic Unit Sample 

Method Longitude a Latitudea Sample
 Date

Gamma 
Count Rate

(cpm)b, c

Dose Rate
(µRem/hr)e
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Radium-226fMercury
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Molybdenum
(mg/kg)

Radium-226Selenium Thorium Uranium Vanadium
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (pCi/g) (pCi/g)

Monument Valley Firelight No. 6 SS-31-MS-033-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259450 36.913107 11/10/2017 8397 6.0 1.2 0.0023 J 0.055 J 0.25 J 1.4 0.19 4.6 0.43 UJ - -
Monument Valley Firelight No. 6 SS-31-MS-034-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260129 36.913380 11/10/2017 9235 8.0 1.3 0.0022 J 0.055 J 0.28 J 1.5 0.27 5.1 0.7 UJ - -
Monument Valley Firelight No. 6 SS-31-MS-035-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.258482 36.913582 11/10/2017 9264 6.0 1.1 0.0018 J 0.042 J 0.3 J 1.3 0.24 4.4 0.43 - -
Monument Valley Firelight No. 6 SS-31-MS-036-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.258240 36.913974 11/10/2017 8221 10 1.3 0.00097 U 0.055 J 0.29 J 1.4 0.24 4.9 0.38 - -
Monument Valley Firelight No. 6 SS-31-MS-037-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.258682 36.914476 11/10/2017 8987 7.0 1.6 0.0017 J 0.08 J 0.34 J 1.5 0.67 7.7 0.94 - -
Monument Valley Firelight No. 6 SB-31-MS-037-1.0-1.5-06102018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.258673 36.914482 06/10/2018 9535 - - 1.3 0.0018 J 0.091 U 0.31 U 1.8 0.46 5.9 0.9 - -
Monument Valley Firelight No. 6 SB-31-MS-037-3.0-3.5-06102018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.258673 36.914482 06/10/2018 9753 - - 16 0.019 J 0.31 U 0.33 J 1.8 4.1 10 3.22 - -
Monument Valley Firelight No. 6 SS-31-MS-038-06082018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259451 36.913540 06/08/2018 9094 8.0 0.9 0.000054 UJ 0.07 J 0.32 U 1.5 0.19 4.1 0.35 - -
Monument Valley Firelight No. 6 SS-31-MS-039-06082018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260708 36.913124 06/08/2018 8444 5.0 1.0 0.000059 UJ 0.062 J 0.38 J 1.7 J 0.31 J 5.2 0.58 - -
Monument Valley Firelight No. 6 SS-31-MS-040-10012019 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260212 36.912841 10/01/2019 7477 4.0 1.3 0.0043 U 0.09 J 0.39 J 1.6 0.33 7.2 0.55 - -
Monument Valley Firelight No. 6 SB-31-MS-040-1.0-2.0-10012019 1.0 2.0 Alluvium Over Chinle Drill Rig -110.260212 36.912841 10/01/2019 7456 - - 2.4 0.013 U 0.14 J 0.51 J 2.3 0.34 11 0.59 - -
Monument Valley Firelight No. 6 SB-31-MS-040-3.0-4.0-10012019 3.0 4.0 Alluvium Over Chinle Drill Rig -110.260212 36.912841 10/01/2019 7408 - - 4.3 0.013 U 0.12 J 0.87 J 5.5 1.1 26 1.57 - -
Monument Valley Firelight No. 6 SB-31-MS-040-4.0-5.0-10012019 4.0 5.0 Alluvium Over Chinle Drill Rig -110.260212 36.912841 10/01/2019 7414 - - 3.3 0.014 U 0.2 J 1.0 J 5.8 1.2 19 1.24 - -
Monument Valley Firelight No. 6 SS-31-MS-041-10022019 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260260 36.913265 10/02/2019 8571 4.0 0.93 0.0049 U 0.054 J 0.32 U 1.5 0.23 5.6 0.53 - -
Monument Valley Firelight No. 6 SB-31-MS-041-1.0-2.0-10022019 1.0 2.0 Alluvium Over Chinle Drill Rig -110.260260 36.913265 10/02/2019 7727 - - 2.2 0.0057 U 0.45 0.61 J 2.8 1.4 12 1.18 - -
Monument Valley Firelight No. 6 SB-31-MS-041-3.0-4.0-10022019 3.0 4.0 Alluvium Over Chinle Drill Rig -110.260260 36.913265 10/02/2019 7988 - - 2.5 0.0059 U 0.44 0.63 J 3.2 1.7 14 1.87 - -
Monument Valley Firelight No. 6 SB-31-MS-041-5.0-6.0-10022019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260260 36.913265 10/02/2019 7679 - - 8.4 J 0.005 U 0.83 1.3 6.3 2.4 22 1.14 - -
Monument Valley Firelight No. 6 SS-31-NNWP01-001-06102018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259918 36.914299 06/10/2018 15776 25 5.6 0.017 J 0.15 J 0.66 J 3.4 J 1.5 J 15 2.28 - -
Monument Valley Firelight No. 6 SB-31-NNWP01-001-1.0-1.5-06102018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.259918 36.914299 06/10/2018 8520 - - 5.3 0.023 J 0.31 1.2 7.4 1.1 6.8 2.31 - -
Monument Valley Firelight No. 6 SB-31-NNWP01-001-3.0-3.5-06102018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.259918 36.914299 06/10/2018 8191 - - 2.6 0.0051 J 0.39 0.84 J 4.7 3.0 5.7 1.27 - -
Monument Valley Firelight No. 6 SS-31-NNWP01-002-06102018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260031 36.914150 06/10/2018 16846 11 3.2 0.011 J 0.2 0.4 J 2.5 1.3 10 2.15 - -
Monument Valley Firelight No. 6 SB-31-NNWP01-002-1.0-1.5-06102018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.260031 36.914150 06/10/2018 10331 - - 2.3 0.0032 J 0.12 J 0.37 J 2.0 1.7 8.5 1.34 - -
Monument Valley Firelight No. 6 SB-31-NNWP01-002-3.0-3.5-06102018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.260031 36.914150 06/10/2018 9827 - - 4.6 0.007 J 2.8 1.9 3.8 3.1 15 1.64 - -
Monument Valley Firelight No. 6 SB-31-NNWP01-002-4.0-5.0-09302019 4.0 5.0 Alluvium Over Chinle Drill Rig -110.260031 36.914150 09/30/2019 8163 - - 2.3 0.022 U 0.12 J 0.67 J 7.3 0.96 9.0 1.38 - -
Monument Valley Firelight No. 6 SS-31-NNWP02-001-06092018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259309 36.913694 06/09/2018 9635 8.0 1.5 0.0029 UJ 0.059 J 0.33 J 1.6 0.29 5.2 0.79 J - -
Monument Valley Firelight No. 6 SB-31-NNWP02-001-1.0-1.5-06092018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.259309 36.913694 06/09/2018 7879 - - 1.7 0.0013 UJ 0.053 J 0.3 U 1.6 0.3 5.2 0.48 J - -
Monument Valley Firelight No. 6 SB-31-NNWP02-001-3.0-3.5-06092018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.259309 36.913694 06/09/2018 7874 - - 0.86 0.000057 UJ 0.054 J 0.32 U 1.4 0.27 4.5 0.52 - -
Monument Valley Firelight No. 6 SS-31-NNWP02-002-06092018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259395 36.913849 06/09/2018 10450 7.0 0.9 0.0018 UJ 0.05 J 0.31 U 1.3 0.28 4.6 0.65 - -
Monument Valley Firelight No. 6 SB-31-NNWP02-002-1.0-1.5-06092018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.259395 36.913849 06/09/2018 8328 - - 0.94 0.0024 UJ 0.05 J 0.36 J 1.5 0.32 5.1 0.74 25.9
Monument Valley Firelight No. 6 SB-31-NNWP02-002-3.0-3.5-06092018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.259395 36.913849 06/09/2018 7828 - - 1.2 0.014 J 0.077 J 0.34 J 1.6 0.37 4.7 0.49 - -
Monument Valley Firelight No. 6 SS-31-NNWP03-001-06082018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.258748 36.913241 06/08/2018 8266 6.0 0.86 0.000056 UJ 0.05 J 0.3 U 1.6 0.19 4.2 - - 0.109 R
Monument Valley Firelight No. 6 SB-31-NNWP03-001-1.0-1.5-06082018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.258748 36.913241 06/08/2018 7372 - - 0.9 0.000059 UJ 0.047 J 0.3 U 1.5 0.18 4.1 0.29 - -
Monument Valley Firelight No. 6 SB-31-NNWP03-001-3.0-3.5-06082018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.258748 36.913241 06/08/2018 7325 - - 2.0 0.000057 UJ 0.11 J 0.31 U 1.5 3.0 15 3.52 J - -
Monument Valley Firelight No. 6 SB-31-NNWP03-001-5.0-6.0-10012019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.258748 36.913241 10/01/2019 7143 - - 2.4 0.014 U 0.37 0.42 J 1.9 1.2 7.8 0.77 - -
Monument Valley Firelight No. 6 SB-31-NNWP03-001-7.0-8.0-10012019 7.0 8.0 Alluvium Over Chinle Drill Rig -110.258748 36.913241 10/01/2019 7372 - - 12 0.019 U 0.37 0.86 J 2.9 2.3 16 2.18 - -
Monument Valley Firelight No. 6 SB-31-NNWP03-001-9.0-10.0-10012019 9.0 10.0 Alluvium Over Chinle Drill Rig -110.258748 36.913241 10/01/2019 7038 - - 240 0.088 1.3 2.8 12 5.8 100 3.85 J - -
Monument Valley Firelight No. 6 SS-31-NNWP03-002-06092018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259277 36.913459 06/09/2018 17636 11 1.1 0.0026 UJ 0.12 J 0.42 J 1.6 0.89 J 6.0 2.25 - -
Monument Valley Firelight No. 6 SB-31-NNWP03-002-1.0-1.5-06092018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.259277 36.913459 06/09/2018 13621 - - 7.9 0.048 J 15 0.96 1.6 460 130 189 J - -
Monument Valley Firelight No. 6 SB-31-NNWP03-002-3.0-3.5-06092018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.259277 36.913459 06/09/2018 9137 - - 0.97 0.002 J 0.097 J 0.31 U 1.3 2.7 4.7 0.29 U - -
Monument Valley Firelight No. 6 SS-31-NNWP04-001-06082018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260547 36.913090 06/08/2018 9973 8.0 1.7 0.0017 J 0.079 J 0.36 J 1.8 0.41 6.1 0.81 J - -
Monument Valley Firelight No. 6 SB-31-NNWP04-001-1.0-1.5-06082018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.260547 36.913090 06/08/2018 7757 - - 1.2 0.000056 UJ 0.11 J 0.32 J 1.6 0.32 5.2 0.67 J - -
Monument Valley Firelight No. 6 SB-31-NNWP04-001-3.0-3.5-06082018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.260547 36.913090 06/08/2018 7747 - - 1.2 0.000061 UJ 0.095 J 0.39 J 1.5 0.28 5.2 0.57 UJ - -
Monument Valley Firelight No. 6 SB-31-NNWP04-001-5.0-6.0-09302019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260547 36.913090 09/30/2019 7842 - - 1.3 6.10E-05 U 0.12 J 0.36 J 1.6 0.57 6.4 0.49 - -
Monument Valley Firelight No. 6 SB-31-NNWP04-001-7.0-8.0-09302019 7.0 8.0 Alluvium Over Chinle Drill Rig -110.260547 36.913090 09/30/2019 7953 - - 3.3 6.20E-05 U 1.7 1.0 J 4.7 3.3 17 1.45 - -
Monument Valley Firelight No. 6 SS-31-NNWP04-002-06082018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260598 36.912715 06/08/2018 7152 5.0 1.1 0.0061 J 0.044 J 0.33 J 1.4 0.21 4.5 0.53 UJ - -
Monument Valley Firelight No. 6 SB-31-NNWP04-002-1.0-1.5-06082018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.260598 36.912715 06/08/2018 7385 - - 1.3 0.000058 UJ 0.071 J 0.32 J 1.5 0.26 4.8 0.47 - -
Monument Valley Firelight No. 6 SB-31-NNWP04-002-3.0-3.5-06082018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.260598 36.912715 06/08/2018 7256 - - 1.0 0.0032 UJ 0.053 J 0.32 U 1.3 0.18 4.8 0.45 UJ - -
Monument Valley Firelight No. 6 SB-31-NNWP04-002-5.0-6.0-09302019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260598 36.912715 09/30/2019 7373 - - 2.9 0.0037 U 0.14 J 0.52 J 2.3 0.43 12 0.52 UJ - -
Monument Valley Firelight No. 6 SB-31-NNWP04-002-7.0-8.0-09302019 7.0 8.0 Alluvium Over Chinle Drill Rig -110.260598 36.912715 09/30/2019 7695 - - 3.8 6.30E-05 U 0.32 0.97 J 4.5 2.3 38 1.18 J - -
Monument Valley Firelight No. 6 SB-31-NNWP04-002-8.0-9.0-09302019 8.0 9.0 Alluvium Over Chinle Drill Rig -110.260598 36.912715 09/30/2019 7904 - - 4.7 6.30E-05 U 0.41 1.0 J 4.4 1.7 43 1.03 J - -
Monument Valley Firelight No. 6 SS-31-NNWP04-003-06092018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260250 36.912889 06/09/2018 8260 6.0 0.91 0.0014 UJ 0.049 J 0.31 U 1.5 0.18 4.2 0.44 U - -
Monument Valley Firelight No. 6 SB-31-NNWP04-003-1.0-1.5-06092018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.260250 36.912889 06/09/2018 7356 - - 0.92 0.0013 UJ 0.052 J 0.34 J 1.5 0.2 4.2 0.5 - -
Monument Valley Firelight No. 6 SB-31-NNWP04-003-3.0-3.5-06092018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.260250 36.912889 06/09/2018 7386 - - 1.9 0.0049 UJ 0.096 J 0.46 J 1.5 0.24 6.5 0.75 - -
Monument Valley Firelight No. 6 SB-31-NNWP04-003-5.0-6.0-09282019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260250 36.912889 09/28/2019 5307 - - 2.3 0.0037 U 0.2 J 0.94 J 3.1 0.34 13 0.61 - -
Monument Valley Firelight No. 6 SB-31-NNWP04-003-7.0-8.0-09282019 7.0 8.0 Alluvium Over Chinle Drill Rig -110.260250 36.912889 09/28/2019 5362 - - 5.4 0.0081 U 0.18 J 1.4 5.9 1.3 25 1.26 - -
Monument Valley Firelight No. 6 SB-31-NNWP04-003-9.0-10.0-09282019 9.0 10.0 Alluvium Over Chinle Drill Rig -110.260250 36.912889 09/28/2019 5114 - - 16 0.013 U 0.51 1.4 6.9 1.8 25 1.38 - -
Monument Valley Firelight No. 6 SS-31-NNWP04-004-10022019 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260208 36.913057 10/02/2019 8846 6.0 1.4 0.01 U 0.092 J 0.42 J 1.9 0.44 8.1 1.24 - -
Monument Valley Firelight No. 6 SB-31-NNWP04-004-1.0-2.0-10022019 1.0 2.0 Alluvium Over Chinle Drill Rig -110.260208 36.913057 10/02/2019 7918 - - 1.3 0.011 U 0.12 J 0.38 J 1.7 0.52 7.8 1.32 - -
Monument Valley Firelight No. 6 SB-31-NNWP04-004-3.0-4.0-10022019 3.0 4.0 Alluvium Over Chinle Drill Rig -110.260208 36.913057 10/02/2019 7744 - - 1.3 0.011 U 0.11 J 0.36 J 1.6 0.25 7.0 0.48 - -
Monument Valley Firelight No. 6 SB-31-NNWP04-004-5.0-6.0-10022019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260208 36.913057 10/02/2019 7823 - - 5.3 0.0092 U 0.58 1.3 5.7 1.9 19 1.57 - -
Monument Valley Firelight No. 6 SS-31-NNWP04-005-10022019 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260673 36.912926 10/02/2019 8055 4.0 1.1 0.009 U 0.072 U 0.32 U 1.5 0.27 6.1 0.42 U - -
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Table 4-7. Laboratory Results for Primary COPCs in Surface and Subsurface Soil
Firelight No. 6 Removal Site Evaluation Report

RSL d

BTV d

Mine Area Mine Site Sample Identification Top of Sample 
Interval (feet)

Bottom of Sample 
Interval (feet) Geologic Unit Sample 

Method Longitude a Latitudea Sample
 Date

Gamma 
Count Rate

(cpm)b, c

Dose Rate
(µRem/hr)e

390

20 0.99

-- --

0.991.28

--

4.59

16

0.62

0.68

4.2

11

0.008

390

0.24

390

Radium-226fMercury
(mg/kg)

Arsenic
(mg/kg)

Molybdenum
(mg/kg)

Radium-226Selenium Thorium Uranium Vanadium
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (pCi/g) (pCi/g)

Monument Valley Firelight No. 6 SB-31-NNWP04-005-1.0-2.0-10022019 1.0 2.0 Alluvium Over Chinle Drill Rig -110.260673 36.912926 10/02/2019 7613 - - 1.1 0.008 U 0.1 J 0.34 J 1.6 0.45 5.8 0.36 - -
Monument Valley Firelight No. 6 SB-31-NNWP04-005-3.0-4.0-10022019 3.0 4.0 Alluvium Over Chinle Drill Rig -110.260673 36.912926 10/02/2019 7715 - - 0.97 0.0078 U 0.1 J 0.36 J 1.5 0.46 6.0 0.64 UJ - -
Monument Valley Firelight No. 6 SB-31-NNWP04-005-5.0-6.0-10022019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260673 36.912926 10/02/2019 7537 - - 2.0 0.0092 U 0.36 0.63 J 2.2 0.69 8.5 0.76 - -
Monument Valley Firelight No. 6 SB-31-NNWP04-005-7.0-8.0-10022019 7.0 8.0 Alluvium Over Chinle Drill Rig -110.260673 36.912926 10/02/2019 7754 - - 6.7 0.0089 U 0.43 1.9 6.1 1.7 18 1.51 - -
Monument Valley Firelight No. 6 SS-31-NNWP05-001-06082018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260476 36.912903 06/08/2018 11176 6.0 1.2 0.000055 UJ 0.058 J 0.39 J 1.5 0.28 5.2 0.43 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-001-1.0-1.5-06082018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.260476 36.912903 06/08/2018 7422 - - 1.7 0.0046 UJ 0.094 J 0.54 J 1.8 0.41 6.2 0.94 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-001-3.0-3.5-06082018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.260476 36.912903 06/08/2018 7709 - - 3.6 0.0018 UJ 0.64 0.86 J 3.8 2.0 15 1.56 J - -
Monument Valley Firelight No. 6 SB-31-NNWP05-001-5.0-6.0-09282019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260476 36.912903 09/28/2019 5538 - - 5.7 0.0045 U 1.2 0.8 J 4.5 26 59 20 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-001-7.0-8.0-09282019 7.0 8.0 Alluvium Over Chinle Drill Rig -110.260476 36.912903 09/28/2019 6209 - - 7.5 0.012 J 2.8 0.41 J 2.0 120 310 68.6 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-001-9.0-10.0-09282019 9.0 10.0 Alluvium Over Chinle Drill Rig -110.260476 36.912903 09/28/2019 6051 - - 1.9 0.0015 U 0.28 0.46 J 1.6 30 25 117 - -
Monument Valley Firelight No. 6 SS-31-NNWP05-002-06092018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260285 36.913132 06/09/2018 10055 12 1.7 0.0029 UJ 0.11 J 0.4 J 1.8 0.41 6.6 2.81 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-002-1.0-1.5-06092018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.260285 36.913132 06/09/2018 7337 - - 1.9 0.0027 UJ 0.36 0.58 J 3.2 1.2 9.9 0.57 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-002-3.0-3.5-06092018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.260285 36.913132 06/09/2018 7498 - - 2.6 0.0023 UJ 0.37 0.7 J 3.1 1.7 12 1.81 J - -
Monument Valley Firelight No. 6 SB-31-NNWP05-002-5.0-6.0-09302019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260285 36.913132 09/30/2019 7534 - - 5.5 0.0031 U 0.63 0.86 J 3.5 4.1 14 2.12 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-002-7.0-8.0-09302019 7.0 8.0 Alluvium Over Chinle Drill Rig -110.260285 36.913132 09/30/2019 9414 - - 12 0.0072 U 1.7 0.5 J 2.6 100 150 60.9 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-002-9.0-10.0-09302019 9.0 10.0 Alluvium Over Chinle Drill Rig -110.260285 36.913132 09/30/2019 9264 - - 8.6 0.0078 U 1.4 0.51 J 2.6 120 160 57.6 - -
Monument Valley Firelight No. 6 SS-31-NNWP05-003-09272019 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260417 36.913036 09/27/2019 8531 5.0 1.0 0.0042 U 0.09 J 0.35 J 1.6 0.23 5.9 0.54 UJ - -
Monument Valley Firelight No. 6 SB-31-NNWP05-003-1.0-2.0-09282019 1.0 2.0 Alluvium Over Chinle Drill Rig -110.260417 36.913036 09/28/2019 8026 - - 1.9 0.013 J 0.32 0.75 J 2.1 0.64 9.1 0.98 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-003-3.0-4.0-09282019 3.0 4.0 Alluvium Over Chinle Drill Rig -110.260417 36.913036 09/28/2019 8171 - - 2.2 0.012 U 0.55 0.73 J 3.1 1.7 15 1.61 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-003-5.0-6.0-09282019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260417 36.913036 09/28/2019 8160 - - 2.5 0.012 U 0.79 0.81 J 3.6 3.1 18 1.76 J - -
Monument Valley Firelight No. 6 SS-31-NNWP05-004-09272019 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260314 36.913026 09/27/2019 8163 5.0 1.5 0.0099 U 0.086 U 0.35 J 1.5 0.25 6.3 0.48 UJ - -
Monument Valley Firelight No. 6 SB-31-NNWP05-004-1.0-2.0-09282019 1.0 2.0 Alluvium Over Chinle Drill Rig -110.260314 36.913026 09/28/2019 8017 - - 2.9 0.013 U 0.15 J 0.49 J 2.3 0.59 11 0.88 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-004-3.0-4.0-09282019 3.0 4.0 Alluvium Over Chinle Drill Rig -110.260314 36.913026 09/28/2019 8208 - - 2.3 0.012 U 0.4 0.65 J 3.0 1.2 13 1.26 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-004-5.0-6.0-09282019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260314 36.913026 09/28/2019 8423 - - 2.3 0.012 U 0.76 0.62 J 3.0 1.9 13 1.63 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-004-7.0-8.0-09282019 7.0 8.0 Alluvium Over Chinle Drill Rig -110.260314 36.913026 09/28/2019 9705 - - 4.2 0.022 U 0.65 0.43 J 2.5 24 41 72 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-004-9.0-10.0-09282019 9.0 10.0 Alluvium Over Chinle Drill Rig -110.260314 36.913026 09/28/2019 14652 - - 31 0.032 U 5.5 0.86 J 3.0 640 850 295 J - -
Monument Valley Firelight No. 6 SB-31-NNWP05-004-10.0-11.0-09282019 10.0 11.0 Alluvium Over Chinle Drill Rig -110.260314 36.913026 09/28/2019 9791 - - 23 0.035 U 9.0 0.68 J 2.8 320 670 205 J - -
Monument Valley Firelight No. 6 SS-31-NNWP05-005-09282019 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260372 36.912915 09/28/2019 8317 3.0 4.0 J 0.0098 U 0.12 J 0.34 J 2.1 J 0.35 15 J 0.56 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-005-1.0-2.0-09282019 1.0 2.0 Alluvium Over Chinle Drill Rig -110.260372 36.912915 09/28/2019 5326 - - 1.7 0.003 U 0.21 0.47 J 2.1 0.58 9.3 0.92 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-005-3.0-4.0-09282019 3.0 4.0 Alluvium Over Chinle Drill Rig -110.260372 36.912915 09/28/2019 5373 - - 3.1 0.0041 U 0.63 0.88 J 4.0 2.4 16 1.56 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-005-5.0-6.0-09282019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260372 36.912915 09/28/2019 5161 - - 2.8 0.0057 U 0.79 0.77 J 4.0 3.7 19 2.37 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-005-7.0-8.0-09282019 7.0 8.0 Alluvium Over Chinle Drill Rig -110.260372 36.912915 09/28/2019 5181 - - 7.5 0.017 J 1.9 0.73 J 3.3 26 130 14.1 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-005-9.0-10.0-09282019 9.0 10.0 Alluvium Over Chinle Drill Rig -110.260372 36.912915 09/28/2019 5401 - - 3.1 0.0028 U 0.44 0.95 J 5.1 1.7 21 1.71 - -
Monument Valley Firelight No. 6 SS-31-NNWP05-006-10022019 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260252 36.913230 10/02/2019 9466 4.0 1.2 0.0089 U 0.091 J 0.41 J 1.9 0.37 7.4 1.13 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-006-1.0-2.0-10022019 1.0 2.0 Alluvium Over Chinle Drill Rig -110.260252 36.913230 10/02/2019 7161 - - 2.2 0.01 U 0.25 0.56 J 2.5 0.9 11 0.77 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-006-3.0-4.0-10022019 3.0 4.0 Alluvium Over Chinle Drill Rig -110.260252 36.913230 10/02/2019 7703 - - 2.4 0.011 U 0.38 0.74 J 3.0 1.6 13 1.6 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-006-5.0-6.0-10022019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260252 36.913230 10/02/2019 8087 - - 9.5 0.027 U 1.8 0.82 J 4.0 100 170 45.2 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-006-7.0-8.0-10022019 7.0 8.0 Alluvium Over Chinle Drill Rig -110.260252 36.913230 10/02/2019 7821 - - 3.3 0.013 U 0.58 0.49 J 2.1 16 50 10.9 - -
Monument Valley Firelight No. 6 SS-31-NNWP05-007-10022019 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260455 36.912830 10/02/2019 7687 4.0 0.96 0.0087 U 0.071 J 0.38 J 1.5 0.23 6.2 0.42 U - -
Monument Valley Firelight No. 6 SB-31-NNWP05-007-1.0-2.0-10022019 1.0 2.0 Alluvium Over Chinle Drill Rig -110.260455 36.912830 10/02/2019 7824 - - 1.6 0.0066 U 0.23 0.99 J 4.1 0.88 15 1.46 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-007-3.0-4.0-10022019 3.0 4.0 Alluvium Over Chinle Drill Rig -110.260455 36.912830 10/02/2019 7612 - - 1.9 0.0065 U 0.29 0.69 J 3.4 2.0 19 2.24 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-007-5.0-6.0-10022019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.260455 36.912830 10/02/2019 7861 - - 3.0 0.0069 U 0.49 0.97 J 3.7 1.8 16 2.09 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-007-7.0-8.0-10022019 7.0 8.0 Alluvium Over Chinle Drill Rig -110.260455 36.912830 10/02/2019 7556 - - 1.2 0.0054 U 0.1 J 0.41 J 1.6 0.65 10 2.14 - -
Monument Valley Firelight No. 6 SB-31-NNWP05-007-9.0-10.0-10022019 9.0 10.0 Alluvium Over Chinle Drill Rig -110.260455 36.912830 10/02/2019 8240 - - 1.1 0.0045 U 0.25 0.32 U 1.5 0.5 6.4 2.17 - -
Monument Valley Firelight No. 6 SS-31-NNWP06-001-06092018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259680 36.913881 06/09/2018 53390 30 2.6 0.0038 UJ 0.27 0.36 J 1.7 16 41 21.5 - -
Monument Valley Firelight No. 6 SB-31-NNWP06-001-1.0-1.5-06092018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.259680 36.913881 06/09/2018 8415 - - 2.2 J 0.011 J 0.1 J 0.45 J 1.9 J 1.4 J 4.7 1.25 - -
Monument Valley Firelight No. 6 SB-31-NNWP06-001-3.0-3.5-06092018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.259680 36.913881 06/09/2018 8002 - - 11 0.0019 J 0.86 0.5 J 9.7 2.6 9.2 3.29 - -
Monument Valley Firelight No. 6 SB-31-NNWP06-001-4.0-5.0-09302019 4.0 5.0 Alluvium Over Chinle Drill Rig -110.259680 36.913881 09/30/2019 8154 - - 7.9 0.037 J 0.19 J 0.64 J 6.2 1.9 8.8 1.44 J - -
Monument Valley Firelight No. 6 SS-31-NNWP06-002-06092018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259816 36.913926 06/09/2018 16300 7.0 2.1 0.004 UJ 0.12 J 0.38 J 1.9 1.8 6.9 2.61 J - -
Monument Valley Firelight No. 6 SB-31-NNWP06-002-1.0-1.5-06092018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.259816 36.913926 06/09/2018 8529 - - 3.0 0.0025 J 0.31 U 0.41 J 1.7 12 27 6.51 - -
Monument Valley Firelight No. 6 SB-31-NNWP06-002-3.0-3.5-06092018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.259816 36.913926 06/09/2018 8190 - - 1.1 0.000058 UJ 0.098 U 0.32 U 1.4 1.6 4.7 0.28 U - -
Monument Valley Firelight No. 6 SS-31-H1-001-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.253879 36.911895 11/10/2017 8955 10 1.5 0.0018 J 0.068 U 0.33 J 1.5 0.41 6.0 0.62 - -
Monument Valley Firelight No. 6 SB-31-H1-001-1.0-1.5-06102018 1.0 1.5 Alluvium Over Chinle Hand Tools -110.253878 36.911895 06/10/2018 7157 - - 1.3 0.000057 UJ 0.097 J 0.33 J 1.5 0.6 6.8 0.67 - -
Monument Valley Firelight No. 6 SB-31-H1-001-3.0-3.5-06102018 3.0 3.5 Alluvium Over Chinle Hand Tools -110.253878 36.911895 06/10/2018 7123 - - 2.7 0.00022 J 0.27 0.49 J 2.9 1.1 18 1.12 - -
Monument Valley Firelight No. 6 SB-31-H01-001-5.0-6.0-10012019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.253878 36.911895 10/01/2019 7519 - - 4.6 0.0084 U 0.65 1.1 4.4 1.9 30 1.21 - -
Monument Valley Firelight No. 6 SB-31-H01-001-6.0-7.0-10012019 6.0 7.0 Alluvium Over Chinle Drill Rig -110.253878 36.911895 10/01/2019 7196 - - 4.2 0.0086 U 0.5 0.9 J 4.8 1.6 35 1.14 - -
Monument Valley Firelight No. 6 SS-31-H1-002-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.248660 36.910439 11/10/2017 7054 7.0 0.82 0.00095 U 0.059 U 0.18 J 0.87 0.12 3.6 0.28 U - -
Monument Valley Firelight No. 6 SS-31-H1-003-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.242757 36.908691 11/10/2017 8376 8.0 1.5 J 0.0024 J 0.075 U 0.31 J 1.3 J 0.19 J 5.7 J 0.28 U - -
Monument Valley Firelight No. 6 SS-31-H1-004-11102017 0.0 0.5 Alluvium Over Chinle Hand Tools -110.236741 36.907204 11/10/2017 6571 5.0 0.73 0.0014 J 0.051 J 0.17 U 0.68 0.18 2.7 0.31 UJ - -
Monument Valley Firelight No. 6 SS-31-H1-005-01192018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.238758 36.907645 01/19/2018 5546 4.0 0.61 0.000056 U 0.034 J 0.2 J 0.65 0.15 2.4 0.29 J - -
Monument Valley Firelight No. 6 SS-31-H1-006-01192018 0.0 0.5 Alluvium Over Chinle Hand Tools -110.241031 36.908280 01/19/2018 6088 7.0 0.83 0.000056 U 0.045 J 0.15 J 0.89 0.38 3.3 0.24 UJ - -
Monument Valley Firelight No. 6 SS-31-H01-007-10012019 0.0 0.5 Alluvium Over Chinle Hand Tools -110.255680 36.912430 10/01/2019 9574 4.0 1.5 0.0054 U 0.11 J 0.32 U 1.7 0.79 J 7.7 1.05 - -
Monument Valley Firelight No. 6 SB-31-H01-007-1.0-2.0-10012019 1.0 2.0 Alluvium Over Chinle Drill Rig -110.255680 36.912430 10/01/2019 7037 - - 1.3 0.0092 U 0.12 J 0.35 J 1.6 0.74 7.0 0.45 UJ - -
Monument Valley Firelight No. 6 SB-31-H01-007-3.0-4.0-10012019 3.0 4.0 Alluvium Over Chinle Drill Rig -110.255680 36.912430 10/01/2019 7507 - - 3.1 0.012 U 0.2 J 0.55 J 2.5 0.82 14 0.88 UJ - -
Monument Valley Firelight No. 6 SB-31-H01-007-5.0-6.0-10012019 5.0 6.0 Alluvium Over Chinle Drill Rig -110.255680 36.912430 10/01/2019 7169 - - 3.0 0.01 U 0.74 0.6 J 3.4 1.3 19 1.21 J - -
Monument Valley Firelight No. 6 SS-31-H01-008-10022019 0.0 0.5 Alluvium Over Chinle Hand Tools -110.255163 36.912242 10/02/2019 10919 5.0 1.5 0.0086 U 0.086 J 0.35 J 1.4 0.75 8.3 1.29 - -
Monument Valley Firelight No. 6 SB-31-H01-008-1.0-2.0-10012019 1.0 2.0 Alluvium Over Chinle Drill Rig -110.255163 36.912242 10/01/2019 7199 - - 1.4 0.01 U 0.13 J 0.36 J 1.5 1.4 8.6 1.18 - -
Monument Valley Firelight No. 6 SB-31-H01-008-3.0-4.0-10012019 3.0 4.0 Alluvium Over Chinle Drill Rig -110.255163 36.912242 10/01/2019 7463 - - 1.8 0.011 U 0.22 0.47 J 1.9 2.3 9.3 0.49 - -
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Table 4-7. Laboratory Results for Primary COPCs in Surface and Subsurface Soil
Firelight No. 6 Removal Site Evaluation Report

RSL d

BTV d

Mine Area Mine Site Sample Identification Top of Sample 
Interval (feet)

Bottom of Sample 
Interval (feet) Geologic Unit Sample 

Method Longitude a Latitudea Sample
 Date

Gamma 
Count Rate

(cpm)b, c

Dose Rate
(µRem/hr)e

390

20 0.99

-- --

0.991.28

--

4.59

16

0.62

0.68

4.2

11

0.008

390

0.24

390

Radium-226fMercury
(mg/kg)

Arsenic
(mg/kg)

Molybdenum
(mg/kg)

Radium-226Selenium Thorium Uranium Vanadium
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (pCi/g) (pCi/g)

Monument Valley Firelight No. 6 SS-31-MS-003-11092017-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259884 36.913847 11/09/2017 - - - - 2.2 0.0025 J 0.2 U 0.38 J 1.7 0.67 5.6 0.89 - -
Monument Valley Firelight No. 6 SB-31-MS-011-1.0-1.5-06102018-DUP 1.0 1.5 Alluvium Over Chinle Hand Tools -110.2597485 36.91375108 06/10/2018 - - - - 6.7 J 0.015 J 0.96 1.5 6.6 J 2.4 J 12 J 2.8 J - -

Monument Valley Firelight No. 6 SS-31-MS-013-11092017-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260185 36.914133 11/09/2017 - - - - 1.4 0.0021 J 0.061 J 0.34 J 1.6 0.77 6.5 1.59 - -

Monument Valley Firelight No. 6 SB-31-MS-022-1.0-1.5-06102018-DUP 1.0 1.5 Alluvium Over Chinle Hand Tools -110.259505 36.91392717 06/10/2018 - - - - 2.6 0.0033 J 0.21 0.68 J 3.2 0.82 13 0.79 - -

Monument Valley Firelight No. 6 SS-31-MS-023-11092017-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.261006 36.914686 11/09/2017 - - - - 1.5 0.0029 J 0.096 J 0.41 J 1.5 0.29 6.2 0.61 - -

Monument Valley Firelight No. 6 SB-31-MS-025-3.0-3.5-06082018-DUP 3.0 3.5 Alluvium Over Chinle Hand Tools -110.2598335 36.91501004 06/08/2018 - - - - 7.7 0.0017 J 0.29 0.57 J 2.4 1.3 12 1.20 - -

Monument Valley Firelight No. 6 SS-31-MS-033-11102017-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.259439 36.913101 11/10/2017 - - - - 1.4 0.0016 J 0.069 J 0.25 J 1.4 0.19 5.1 0.4 - -

Monument Valley Firelight No. 6 SS-31-MS-039-06082018-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260708 36.913124 06/08/2018 - - - - 1.2 0.000058 UJ 0.062 J 0.35 J 1.5 0.25 4.8 0.54 J - -

Monument Valley Firelight No. 6 SS-31-MS-040-10012019-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.260212 36.91284113 10/01/2019 - - - - 1.2 0.0095 U 0.069 J 0.33 J 1.5 0.24 6.3 0.44 - -

Monument Valley Firelight No. 6 SS-31-MS-041-10022019-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.2602597 36.91326488 10/02/2019 - - - - 0.79 0.0046 J 0.054 J 0.32 U 1.6 0.21 5.5 0.49 - -

Monument Valley Firelight No. 6 SS-31-NNWP01-002-06102018-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.2600312 36.91414963 06/10/2018 - - - - 2.4 0.0035 J 0.13 J 0.37 J 2.3 1.1 9.9 2.42 - -

Monument Valley Firelight No. 6 SB-31-NNWP02-002-3.0-3.5-06092018-DUP 3.0 3.5 Alluvium Over Chinle Hand Tools -110.2593948 36.91384853 06/09/2018 - - - - 1 0.012 J 0.068 J 0.35 J 1.5 0.35 4.6 0.42 - -

Monument Valley Firelight No. 6 SS-31-NNWP04-004-10022019-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.2602078 36.91305711 10/02/2019 - - - - 1.8 0.011 U 0.11 J 0.47 J 1.9 0.45 8.5 1.57 - -

Monument Valley Firelight No. 6 SS-31-NNWP05-003-09272019-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.2604175 36.91303579 09/27/2019 - - - - 1.1 0.013 U 0.078 J 0.32 J 1.6 0.23 6.2 0.30 U - -

Monument Valley Firelight No. 6 SS-31-NNWP05-004-09272019-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.2603141 36.91302642 09/27/2019 - - - - 1 0.012 U 0.089 J 0.32 J 1.7 0.24 6.2 0.49 - -

Monument Valley Firelight No. 6 SS-31-NNWP05-005-09282019-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.2603718 36.91291527 09/28/2019 - - - - 1.2 0.012 U 0.077 J 0.37 J 1.7 0.26 6.7 0.58 - -

Monument Valley Firelight No. 6 SB-31-NNWP06-001-1.0-1.5-06092018-DUP 1.0 1.5 Alluvium Over Chinle Hand Tools -110.2596798 36.91388091 06/09/2018 - - - - 5.5 0.02 J 0.31 0.57 J 3.4 0.82 6.8 1.40 - -

Monument Valley Firelight No. 6 SS-31-H1-003-11102017-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.242746 36.908685 11/10/2017 - - - - 1.2 0.0016 J 0.068 J 1 U 1.1 0.2 5 0.46 UJ - -

Monument Valley Firelight No. 6 SS-31-H01-007-10012019-DUP 0.0 0.5 Alluvium Over Chinle Hand Tools -110.2556796 36.91242952 10/01/2019 - - - - 1.2 0.01 U 0.13 J 0.35 J 1.7 0.73 7.7 0.91 - -

Notes:
a Location coordinates are in Geographic Coordinate System WGS 84, decimal degrees.  West longitudes are designated as negative.
b For surface soil data, the measurement is the surface radiation reading and for subsurface soil, the measurement is the on-contact sample jar reading, as collected from Ludlum 2221 2×2 NaI detector.
c Gamma radiation measurement from collimated 1-minute static reading from Ludlum 2221 2×2 NaI detector at 6 inches above ground prior to collection.
d The IL for each analyte is the higher of the U.S. EPA RSL and calculated background threshold value. For analytes in which there was no applicable RSL, the IL is equal to the background threshold value. 
e Dose rate measurements were collected at waist height (36 inches) using a Bicron Micro Rem meter with a tissue-equivalent plastic scintillator.
f Radium-226 analyzed by U.S. EPA Method 903.1.
g Quality Control samples were collected for field quality assurance and quality control and are not compared to investigation levels.

- - = Not analyzed

µrem/hr = microRem per hour

2× = two times

BTV = background threshold value

COPC =  contaminant of potential concern

cpm = count(s) per minute

IL = investigation level

J = Estimated. This qualifier indicates that the analyte was detected, but should be considered estimated.

mg/kg = milligram(s) per kilogram

Nal = sodium iodide

pCi/g = picocurie(s) per gram

R = Rejected

RSL = U.S. EPA Regional Screening Levels (based on a Hazard Quotient of 1.0 and a residential exposure scenario)

U = The analyte was not detected above the indicated method detection limit.

U.S. EPA = U.S. Environmental Protection Agency

UJ = The analyte was not detected above the indicated estimated method detection limit.

WGS = World Geodetic System 

Bold Gray  Data = Analytical detections exceeding the investigation level

U.S. EPA laboratory analytical method SW846 6020 was used to analyze samples for metals arsenic, molybdenum, selenium, uranium, and vanadium. U.S. EPA Method SW846 7471A was used for mercury analysis. U.S. EPA Method 901.1 was used for radium-226 analysis.

Quality Control Samples g
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Table 4-8. Laboratory Results for Secondary COPCs in Surface Soil

Firelight No. 6 Removal Site Evaluation Report

U.S. EPA RSLb

 -->

Sample Date

Monument Valley Firelight No. 6 SS-31-MS-020-11092017 0 0.5 Alluvium Over 
Chinle

Hand Tools -110.259638 36.914093 11/09/2017 2 U 4.9 U 0.43 U 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ

Monument Valley Firelight No. 6 SS-31-MS-020-11092017-DUP 0 0.5 Alluvium Over 
Chinle

Hand Tools -110.259638 36.914093 11/09/2017 2 U 5 U 0.47 U 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ 17 UJ

a Location coordinates are in Geographic Coordinate System WGS 84, decimal degrees.  West longitudes are designated as negative.

b  U.S. EPA Regional Screening Levels are based on a Hazard Quotient of 1.0, a 1 x 10-6 target risk, and a residential exposure scenario. http://www.epa.gov/region9/superfund/prg/

Notes:

µg/kg = microgram(s) per kilogram

COPC =  contaminant of potential concern

HMX = octogen

mg/kg = milligram(s) per kilogram

PCB = polychlorinated biphenyl

RDX = hexahydro-1,3,5-trinitro-1,3,5-triazine

RSL = regional screening level

TPH = total petroleum hydrocarbons

U = The analyte was not detected above the indicated method detection limit.

U.S. EPA = U.S. Environmental Protection Agency

UJ = The analyte was not detected above the indicated estimated method detection limit.

WGS = World Geodetic System 

240240

Mine Area Mine Site Sample Identification

Top of 
Sample 
Interval 
(feet)

Bottom of 
Sample 
Interval 
(feet)

Geologic Unit Sample Method Longitudea Latitudea

SW6850 TPH by SW8015

Perchlorate Diesel Range 
Organics

Gasoline Range 
Organics Aroclor 1016 Aroclor 1221 Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254

PCBs by SW8082

Aroclor 1260

(µg/kg) (mg/kg) (mg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg)

55 96 82 4100 200 170 230 230

(µg/kg)
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Table 4-8. Laboratory Results for Secondary COPCs in Surface Soil

Firelight No. 6 Removal Site Evaluation Report

U.S. EPA RSLb

 -->

Sample Date

Monument Valley Firelight No. 6 SS-31-MS-020-11092017 0 0.5 Alluvium Over 
Chinle

Hand Tools -110.259638 36.914093 11/09/2017

Monument Valley Firelight No. 6 SS-31-MS-020-11092017-DUP 0 0.5 Alluvium Over 
Chinle

Hand Tools -110.259638 36.914093 11/09/2017

a Location coordinates are in Geographic Coordinate System WGS 84, decimal degrees.  West longitudes are designated as negative.

b  U.S. EPA Regional Screening Levels are based on a Hazard Quotient of 1.0, a 1 x 10-6 target risk, and a residential exposure scenario. http://www.epa.gov/region9/superfund/prg/

Notes:

µg/kg = microgram(s) per kilogram

COPC =  contaminant of potential concern

HMX = octogen

mg/kg = milligram(s) per kilogram

PCB = polychlorinated biphenyl

RDX = hexahydro-1,3,5-trinitro-1,3,5-triazine

RSL = regional screening level

TPH = total petroleum hydrocarbons

U = The analyte was not detected above the indicated method detection limit.

U.S. EPA = U.S. Environmental Protection Agency

UJ = The analyte was not detected above the indicated estimated method detection limit.

WGS = World Geodetic System 

Mine Area Mine Site Sample Identification

Top of 
Sample 
Interval 
(feet)

Bottom of 
Sample 
Interval 
(feet)

Geologic Unit Sample Method Longitudea Latitudea

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ

Explosives by SW8330B

1,3,5-Trinitrobenzene 1,3-
Dinitrobenzene

2,4,6-
Trinitrotoluene RDX

Trinitrophenylmet
hylnitramine 

(Tetryl)
2-Nitrotoluene 3-Nitrotoluene 4-Amino-2,6-

Dinitrotoluene 4-Nitrotoluene2-Amino-4,6-
dinitrotoluene HMX Nitrobenzene

(mg/kg)(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

2,4-
Dinitrotoluene

2,6-
Dinitrotoluene

(mg/kg) (mg/kg)(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

2200 6.3 21 1.7 5.10.36 6.1 160150 3.2 6.3 150 34 3900
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Table 5-1. Mining-impacted Material or TENORM Volume Estimate Summary

TENORM Areas greater than 
the IL

Total Area
(acres)

Depth
(feet below ground surface) 

Volume
(cubic yards)

Area A 0.39 0.0-0.5 300
Area B 3.66 0.0 -1.0 5,900
Area C 0.27 0.0-3.0 1,300
Area D 0.57 0.0-3.5 3,200
Area E 0.29 0.0-5.0 2,400
Area F 0.04 0.0-8.0 500
Area G 0.12 0.0-10.0 1,900
Area H 0.31 0.0-11.0 5,500

Grand Total 5.65 N/A 21,000
Notes:
IL = investigation level
N/A = not applicable
TENORM = technologically enhanced naturally-occurring radioactive materials

Firelight No. 6 Removal Site Evaluation Report
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Table 6-1. Data Quality Objectives
Firelight No. 6 Removal Site Evaluation Report

DQO 
Number Data Quality Objective Data Quality Objective met? Supporting Information

1 Identify the background level of radiation and metal concentrations from naturally occurring 
materials at the Mine Site.

This DQO has been met. Background level radiation and metal concentrations were defined 
through field investigations including gamma radiation surveys and soil analytical samples 
collected from the background reference areas.

Section 4 presents the background investigation data and analysis. Tables 4-1, 4-2, 
and 4-3  list the background threshold values for the gamma count rate and primary 
COPCs. Figure 4-1 shows the radiation survey results in the background reference 
area. 

2 Determine the type and extent of affected environmental media, including surface soil, 
subsurface soil, and sediment.

This DQO has been met with data gaps. The type and extent of affected environmental media 
has been defined through gamma radiation survey, and through surface and subsurface soil 
sampling. Vertical delineation of TENORM was not achieved at sample locations 31-MS-041, 31-
NNWP01-002, 31-NNWP03-001, 31-NNWP04-004, 31-NNWP04-005, 31-NNWP05-007, and 31-
H1-007 because refusal was encounte31-red.

Results are presented in Table 4-7 and in Figures 4-2 through 4-4. A discussion of 
type and extent is presented as part of Section 4.

3
Determine the correlation between gamma count rate and concentrations of radium-226 in 
surface soil and sediment, as well as the correlation between gamma count rate and dose 
rate.

This DQO has been met with data gaps. Data was collected in accordance with the Work Plan to 
determine if a correlation existed between gamma count rate and Radium-226 and between 
gamma count rate and does rate. Additional data needs to be collected at higher count rate/dose 
rates to better assess the relationship.  The radium-226 correlation is usable for estimating 
Radium-226 concentrations at the Mine Site within the data range used to create it. The dose 
rate correlation is not usable because the Bicron MicroRem instrument is analog and has 
significant uncertainty for measurements collected at low dose rate conditions.

Results of the correlations are presented in Section 4.6 and on Figures 4-8 and 4-9. 
Appendix F contains a detailed analysis of the correlations.

4
Identify if mining-related activities such as blasting, machine maintenance and refueling, or 
use of electrical equipment resulted in releases of explosives (including perchlorate), total 
petroleum hydrocarbons (TPH), or polychlorinated biphenyls (PCBs).

This DQO has been met because sufficient data were collected in accordance with the Work 
Plan to evaluate whether mining-related activities released secondary COPCs into the 
environment. Mine Site soil sampling data indicated that all secondary COPCs were below the 
investigation level.

Results are presented in Section 4; Table 4-4 and 4-8 list the investigation levels and 
laboratory results for the secondary COPCs.

5 Identify whether there is evidence that surface water and/or groundwater water has been 
impacted by mining-related activities, if present and able to be sampled. 

This DQO has been met. No ephemeral springs, streams, or ponds within a mile radius of the 
Mine Site were identified in the in the Navajo Nation Department of Water Resources Database 
(NDWR 2017) or the U.S. EPA Atlas with Geospatial Data (U.S. EPA 2007). The DOE Legacy 
Management Geospatial Environmental Mapping System (DOE 2019) database did not identified 
any wells within a 1-mile radius of the site.

Groundwater results are discussed in Section 4.7. There were no water sample 
locations identified, as presented in Figure 4-7.

6 Estimate the volume of waste rock and impacted materials present at the Mine Site.

This DQO has been met, and an area and volume of TENORM has been estimated for the Mine 
Site. The area and volume of TENORM was delineated using multiple lines of evidence, including 
historical information, vegetation disturbance mapping, geology and hydrology analysis, and site 
characterization data. The estimated area is 5.94 acres; the estimated volume is 21,900 cubic 
yards. 

TENORM volume estimations are presented in Section 5.3. Areas and depths of 
TENORM volume estimations are presented in Figures 5-1a, 5-1b, and 5-2.

Notes:

COPC = contaminant of potential concern
DQO = data quality objective
PCB = polychlorinated biphenyl(s)
RSE = Removal Site Evaluation
TENORM = technologically enhanced naturally-occurring radioactive materials
TPH = total petroleum hydrocarbons
U.S. EPA = U.S. Environmental Protection Agency
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Figure 2-10. Mine Site Underground Uranium Behavior
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Figure 4-1.
Alluvium over Chinle Background Reference Area

Gamma Scan Survey and Soil Sampling Results
Firelight No. 6

Removal Site Evaluation Report

LEGEND

!( Sample Location for Primary COPC

Background Reference Area

Background Sampling Grid

Restricted Area

Gamma cpm

! 5596 - 10000

! 10001 - 12448

SLC  \\DC1VS01\GISPROJ\F\FREEPORT\FCUP_NN\MAPFILES\SITESPECIFIC\MONUMENT_VALLEY\FIRELIGHT_RSE_REPORT\FIRELIGHTNO6_RSE_FIGURES\FIRELIGHTNO6_RSE_FIGURES.APRX  AGAWINAM  10/25/2022  13:45:02

$
0 75 15037.5

Feet

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;

Mine Locations CH2M Hill Engineers, Inc. 2016;
Aerial Imagery: ESRI ArcGIS online

Notes:
1. Background reference area is 2.0 acres
2. Ra-226 is reported in pCi/g; metals are reported in mg/kg.
3. Metals analyzed: arsenic, mercury, molybdenum,
selenium, thorium, uranium, and vanadium.
4. Gamma BCV is the 95-95 UTL, BCV = 9530 cpm.
BCV = background comparison value
COPCs = contaminants of primary concern
cpm = counts per minute
IL = Investigation Level
J = estimated concentration

Notes: continued
mg/kg = milligrams per kilogram
pCi/g = picocuries per gram
U = non-detect
UJ = estimated concentration below detection limit
UTL = upper tolerance limit

Alluvium over Chinle IL
Radium (Ra)-226 0.99 pCi/g

Arsenic (As) 4.20 mg/kg
Mercury (Hg) 11 mg/kg

Molybdenum (Mo) 390 mg/kg
Selenium (Se) 390 mg/kg
Thorium (Th) 4.59 mg/kg
Uranium (U) 16 mg/kg

Vanadium (V) 390 mg/kg

Ra-226 As Hg Mo Se Th U V
0-0.5 0.51 UJ 1.1 6 0.00006 U 0.079 U 0.43 J 1.8 0.24

FL-B2R-001

Ra-226 As Hg Mo Se Th U V
0-0.5 0.89 J 3.7 20 0.0083 J 0.19 U 1 4.2 0.52

FL-B2R-002

Ra-226 As Hg Mo Se Th U V
0-0.5 0.48 UJ 1.8 9.5 0.002 J 0.093 U 0.63 J 2.5 0.33

FL-B2R-004

Ra-226 As Hg Mo Se Th U V
0-0.5 0.43 UJ 1.2 6.8 0.0043 J 0.07 U 0.42 J 2 0.26

FL-B2R-006

Ra-226 As Hg Mo Se Th U V
0-0.5 0.39 1.4 6.8 0.00006 U 0.067 U 0.43 J 1.6 0.22

FL-B2R-007

Ra-226 As Hg Mo Se Th U V
0-0.5 0.83 UJ 2.4 13 0.0033 J 0.15 U 0.79 J 3 0.41

FL-B2R-008

Ra-226 As Hg Mo Se Th U V
0-0.5 0.52 U 1.1 6.5 0.00006 U 0.073 U 0.42 J 1.7 0.22

FL-B2R-009

Ra-226 As Hg Mo Se Th U V
0-0.5 0.3 U 1.2 6.6 0.00006 U 0.078 U 0.52 J 1.7 0.24

FL-B2R-010

Ra-226 As Hg Mo Se Th U V
0-0.5 0.43 UJ 0.98 5.5 0.00006 U 0.067 U 0.43 J 1.8 0.23

FL-B2R-011

Ra-226 As Hg Mo Se Th U V
0-0.5 0.51 1.2 6.7 0.00006 U 0.075 U 0.43 J 2 0.27

FL-B2R-012

Ra-226 As Hg Mo Se Th U V
0-0.5 0.54 J 2.5 14 0.0016 J 0.24 1 3.2 0.49

FL-B2R-013

Ra-226 As Hg Mo Se Th U V
0-0.5 0.51 U 1.3 7.7 0.0011 J 0.097 U 0.56 J 1.8 0.24

FL-B2R-015

Ra-226 As Hg Mo Se Th U V
0-0.5 0.4 UJ 1.2 6.1 0.00058 J 0.065 U 0.44 J 1.6 0.22

FL-B2R-016

Ra-226 As Hg Mo Se Th U V
0-0.5 0.49 U 1.3 6.6 0.00006 U 0.061 U 0.48 J 1.9 0.22

FL-B2R-017

Ra-226 As Hg Mo Se Th U V
0-0.5 0.35 1.3 6.6 0.00006 U 0.065 U 0.42 J 1.8 0.23

FL-B2R-018

Ra-226 As Hg Mo Se Th U V
0-0.5 0.32 UJ 0.89 5.6 0.000059 U 0.0078 J 0.32 U 1.3 0.16

FL-B2R-019

Ra-226 As Hg Mo Se Th U V
0-0.5 0.58 1.5 8.5 0.00006 U 0.077 J 0.51 J 2.2 0.25

FL-B2R-020

Ra-226 As Hg Mo Se Th U V
0-0.5 0.44 UJ 1.5 9 0.00006 U 0.11 J 0.47 J 2.1 0.28

FL-B2R-021

Ra-226 As Hg Mo Se Th U V
0-0.5 0.53 UJ 1.1 6.8 0.000059 U 0.068 J 0.4  J 1.6 0.24

FL-B2R-022

Ra-226 As Hg Mo Se Th U V
0-0.5 0.41 0.94 5.8 0.00006 U 0.068 J 0.33 J 1.5 0.2

FL-B2R-023

Ra-226 As Hg Mo Se Th U V
0-0.5 0.46 1.2 6.8 0.00006 U 0.08 J 0.34 J 1.6 0.24

FL-B2R-024

Ra-226 As Hg Mo Se Th U V
0-0.5 0.46 0.95 5.8 0.000059 U 0.068 U 0.51 J 1.8 0.27

FL-B2R-003

Ra-226 As Hg Mo Se Th U V
0-0.5 0.99 J 3.2 17 0.0064 J 0.19 U 0.99 J 3.9 0.47

1.0-1.5 0.29 1.3 5.8 0.00006 U 0.071 J 0.38 J 1.5 0.19

FL-B2R-005

Ra-226 As Hg Mo Se Th U V
0-0.5 0.28 U 1.2 5.8 0.000059 U 0.068 U 0.38 J 1.4 0.19

1.0-1.5 0.44 U 0.86 4.5 0.000060 U 0.054 U 0.26 J 1.2 0.18

FL-B2R-014

Ra-226 As Hg Mo Se Th U V
0-0.5 0.44 UJ 0.94 6.3 0.00006 U 0.077 J 0.35 J 1.5 0.2

1.0-1.5 0.34 1.10 5.5 0.042 0.058 J 0.35 J 1.6 0.19

FL-B2R-025

1 inch = 75 feet1:900
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Figure 4-2. Mine Site Gamma Scan Survey
and Soil Sampling Results Map

Firelight No. 6
Removal Site Evaluation Report
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$ 0 200 400100

Feet

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;

Mine Locations CH2M Hill Engineers, Inc. 2016;
Aerial Imagery: ESRI ArcGIS online

Notes: continued
NE = no exceedance
pCi/g = picocuries per gram
RSLs = Regional screening levels
U = non-detect
UJ = estimated concentration below detection limit

Notes:
1. Results are only shown for those COPCs that have one exceedance in a boring.
2. Ra-226 is reported in pCi/g; metals are reported in mg/kg.
3. Gamma BCV for Alluvium over Chinle Formation is 9530 cpm.
4. Blue and Bold = Exceedance of IL
5. Nomenclature for Surface Soil (0.0-0.5) samples includes an SS at the beginning of the Sample ID
6. Nomenclature for Subsurface Soil (>0.5) samples includes an SB at the beginning of the Sample ID

Notes: continued
7. Former waste rock piles are not identified as disturbed vegetation  because previous NAML
reclamation efforts established sufficient vegetative cover in these areas, consistent with nearby
native vegetation.  Roads are not identified as disturbed areas, as these areas are well
established to be from anthropogenic activities (although not necessarily related to
historical mining activities).
8. Secondary COPCs collected at 31-MS-020 were less than RSLs
9. Mine site accessible area = 19.6 acres
10. Distance of former haul roads surveyed = 1.27 miles
> = greater than
BCV = background comparison value
COPCs = contaminants of primary concern
cpm = counts per minute
IL = Investigation Level
J = estimated concentration
mg/kg = milligrams per kilogram
NAML = Navajo Abandoned Mine Lands
* = Secondary COPCs analyzed in the following sample interval Sample Location

Alluvium over Chinle IL
Radium (Ra)-226 0.99 pCi/g

Arsenic (As) 4.20 mg/kg
Mercury (Hg) 11 mg/kg

Molybdenum (Mo) 390 mg/kg
Selenium (Se) 390 mg/kg
Thorium (Th) 4.59 mg/kg
Uranium (U) 16 mg/kg

Vanadium (V) 390 mg/kg

0-0.5 NE

31-MS-006

0-0.5 NE

31-MS-028

0-0.5 NE

31-MS-031

0-0.5 NE

31-MS-030

0-0.5 NE

31-MS-004

0-0.5 NE

31-MS-038

0-0.5 NE

31-MS-039

Ra-226
0-0.5 1.16

31-MS-003Ra-226
0-0.5 2.01

1.0-1.5 1.22
3.0-3.5 0.33

31-MS-005

Ra-226
0-0.5 0.63

1.0-1.5 1.5
3.0-3.5 0.44

31-MS-029

Ra-226 As
0-0.5 10.2 4.6

1.0-1.5 0.42 UJ 1.3
3.0-3.5 0.73 UJ 1.4

31-MS-001

Ra-226
0-0.5 1.25

31-MS-009

Ra-226 As U
0-0.5 2.9 J 5.8 9.8

1.0-1.5 15.3 J 6.8 27
3.0-3.5 0.42 1.2 1.4

31-MS-015

0-0.5 NE

31-MS-021

Ra-226 As
0-0.5 2.44 4.6

31-MS-010

0-0.5 NE

31-MS-017

0-0.5 NE

31-MS-026

0-0.5 NE

31-MS-032 0-0.5 NE

31-MS-033

0-0.5 NE

31-MS-036

0-0.5 NE

31-MS-016

Ra-226
0-0.5 1.05 J

31-MS-007

0-0.5 NE

31-MS-034

Ra-226
0-0.5 1.5

31-MS-012

Ra-226
0-0.5 3.37

31-MS-002

Ra-226
0-0.5 1.3

31-MS-014

Ra-226
0-0.5 1.73

31-MS-013

Ra-226
0-0.5 1.15

31-MS-008

0-0.5 NE

31-MS-018

Ra-226 As Th
0-0.5 0.51 1.8 1.3

1.0-1.5 2.35 6.2 4.8
3.0-3.5 1.53 1.8 4.2

4.0

31-MS-027

Bedrock

Ra-226 As Th
0-0.5 0.55 1.3 1.6

1.0-2.0 0.59 2.4 2.3
3.0-4.0 1.57 4.3 5.5
4.0-5.0 1.24 3.3 5.8

5.0

31-MS-040

Bedrock

Ra-226
0-0.5 0.75

1.0-1.5 0.6
3.0-3.5 0.9
5.0-6.0 0.97
7.0-8.0 1.07

8.0 Bedrock

31-MS-022

Th
0-0.5 2.0 J

1.0-1.5 2.8
3.0-3.5 2.9
3.5-4.0 5.2

5.0 Bedrock

31-MS-023

Ra-226 As Th
0-0.5 4.19 4.7 3.9

1.0-1.5 2.99 7.6 6.2
3.0-3.5 3.11 4.7 9.3

5.0 Bedrock

31-MS-011

Ra-226 As
0-0.5 0.94 1.6

1.0-1.5 0.9 1.3
3.0-3.5 3.22 16

5.0 Bedrock

31-MS-037

Ra-226 As Th U
0-0.5 9.2 4.8 2.0 29

1.0-1.5 4.09 8.3 6.5 4.8
3.0-3.5 2.08 37 7.2 4.4

5.0 Bedrock

31-MS-019

0-0.5 NE

31-MS-035

Ra-226 As Th
0-0.5 0.53 0.93 1.5

1.0-2.0 1.18 2.2 2.8
3.0-4.0 1.87 2.5 3.2
5.0-6.0 1.14 8.4 J 6.3

6.5

31-MS-041

Refusal

Ra-226 As
0-0.5 0.53 UJ 2.2

1.0-1.5 0.4U 0.91
3.0-3.5 1.53 9.5

3.7

31-MS-025

Bedrock

Ra-226 As Th
0-0.5 1.38 3.4 3.2

1.0-1.5 1.49 1.7 3.8
3.0-3.5 2.92 6.4 10

5.0

31-MS-024

Bedrock

Ra-226
0-0.5* 8.3

0.5 Bedrock

31-MS-020

1 inch = 200 feet1:2,400
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Figure 4-3. Waste Rock Gamma Scan Survey
and Soil Sampling Results Map

Firelight No. 6
Removal Site Evaluation Report

LEGEND

Sample Location

!( Ra-226 exceedance

!( Metals exceedance

!( Metals and Ra-226 exceedance

!( No exceedance

Waste Rock Sample Location

") Ra-226 exceedance

") Metals and Ra-226 exceedance

") No exceedance

!( Hoist House Location

!< Firelight No. 6 Dewatering Well

Former Haul Road

Field Confirmed Drainage

Group One Mine Boundary

100-foot Mine Buffer

Underground Workings

Disturbed Vegetation

Restricted Area

NAML Technical Specifications Waste Rock Pile

Alluvium over Chinle Formation Gamma (cpm)

! 3394 - 9530

! 9531 - 11030

! 11031 - 19060

! 19061 - 47650

! 47651 - 95300

! 95301 - 228910
SLC  \\DC1VS01\GISPROJ\F\FREEPORT\FCUP_NN\MAPFILES\SITESPECIFIC\MONUMENT_VALLEY\FIRELIGHT_RSE_REPORT\FIRELIGHTNO6_RSE_FIGURES\FIRELIGHTNO6_RSE_FIGURES.APRX  AGAWINAM  11/10/2022  11:16:40

$ 0 200 400100

Feet

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;

Mine Locations CH2M Hill Engineers, Inc. 2016;
Aerial Imagery: ESRI ArcGIS online

Notes: continued
NAML = Navajo Abandoned Mine Lands
NE = no exceedance
pCi/g = picocuries per gram
U = non-detect
R = Rejected
UJ = estimated concentration below detection limit
U.S. EPA = United States Environmental Protection Agency

Notes:
1. Results are only shown for those COPCs that have one exceedance in a boring.
2. Ra-226 is reported in pCi/g; metals are reported in mg/kg.
3. Gamma BCV for Alluvium over Chinle Formation is 9530 cpm.
4. Blue and Bold = Exceedance of IL
5. Nomenclature for Surface Soil (0.0-0.5) samples includes an SS at the beginning of the Sample ID
6. Nomenclature for Subsurface Soil (>0.5) samples includes an SB at the beginning of the Sample ID

Alluvium over Chinle IL
Radium (Ra)-226 0.99 pCi/g

Arsenic (As) 4.20 mg/kg
Mercury (Hg) 11 mg/kg

Molybdenum (Mo) 390 mg/kg
Selenium (Se) 390 mg/kg
Thorium (Th) 4.59 mg/kg
Uranium (U) 16 mg/kg

Vanadium (V) 390 mg/kg

Notes: continued
7. Former waste rock piles are not identified as disturbed vegetation  because previous NAML
reclamation efforts established sufficient vegetative cover in these areas, consistent with nearby
native vegetation.  Roads are not identified as disturbed areas, as these areas are well
established to be from anthropogenic activities (although not necessarily related to
historical mining activities).
8. Mine site accessible area = 19.6 acres
9. Distance of former haul roads surveyed = 1.27 miles
Grey Shading = waste rock observed in sample interval. See table 4-6 for full interval
U.S. EPA Method 901.1 was used for all other radium-226 analysis
> = greater than
BCV = background comparison value
COPCs = contaminants of primary concern
cpm = counts per minute
IL = Investigation Level
J = estimated concentration
mg/kg = milligrams per kilogram

1 inch = 200 feet1:2,400

Ra-226 As Th
0-0.5 2.15 3.2 2.5

1.0-1.5 1.34 2.3 2
3.0-3.5 1.64 4.6 3.8
4.0-5.0 1.38 2.3 7.3

5.0

31-NNWP01-002

Refusal
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Haul Road 1 (Moonlight Road)

Figure 4-4. Haul Road Gamma
Scan Survey and Soil Sampling Results Map

Firelight No. 6
Removal Site Evaluation Report

LEGEND
Sample Location

!( Ra-226 exceedance

!( Metals and Ra-226 exceedance

!( No exceedance

Waste Rock Sample Location

") Metals and Ra-226 exceedance

") No exceedance

Former Haul Road

Disturbed Vegetation

Restricted Area

100-foot Mine Buffer

Group One Mine Boundary

Alluvium over Chinle Formation Gamma (cpm)

! 3394 - 9530

! 9531 - 11030

! 11031 - 19060

! 19061 - 47650

SLC  \\DC1VS01\GISPROJ\F\FREEPORT\FCUP_NN\MAPFILES\SITESPECIFIC\MONUMENT_VALLEY\FIRELIGHT_RSE_REPORT\FIRELIGHTNO6_RSE_FIGURES\FIRELIGHTNO6_RSE_FIGURES.APRX  AGAWINAM  11/10/2022  13:26:21 $ 0 550 1,100275

Feet

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;

Mine Locations CH2M Hill Engineers, Inc. 2016;
Aerial Imagery: ESRI ArcGIS online

US Route 163

Notes:
1. Results are only shown for those COPCs that have one exceedance in a boring.
2. Ra-226 is reported in pCi/g; metals are reported in mg/kg.
3. Gamma BCV for Alluvium over Chinle Formation is 9530 cpm.
4. Blue and Bold = Exceedance of IL
5. Nomenclature for Surface Soil (0.0-0.5) samples includes an SS at the beginning of the Sample ID
6. Nomenclature for Subsurface Soil (>0.5) samples includes an SB at the beginning of the Sample ID
7. Former waste rock piles are not identified as disturbed vegetation  because previous NAML
reclamation efforts established sufficient vegetative cover in these areas, consistent with nearby
native vegetation.  Roads are not identified as disturbed areas, as these areas are well
established to be from anthropogenic activities (although not necessarily related to
historical mining activities).
9. Mine site accessible area = 19.6 acres
10. Distance of former haul roads surveyed = 1.27 miles
> = greater than

Notes: continued
BCV = background comparison value
COPCs = contaminants of primary concern
cpm = counts per minute
IL = Investigation Level
J = estimated concentration
mg/kg = milligrams per kilogram
NAML = Navajo Abandoned Mine Lands
NE = no exceedance
pCi/g = picocuries per gram
UJ = estimated concentration below detection limit

0-0.5 NE

31-H1-003

0-0.5 NE

31-H1-002

0-0.5 NE

31-H1-0040-0.5 NE

31-H1-005

0-0.5 NE

31-H1-006

Ra-226
0-0.5 1.05

1.0-2.0 0.45 UJ
3.0-4.0 0.88 UJ
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31-H1-007

Alluvium over Chinle IL
Radium (Ra)-226 0.99 pCi/g

Arsenic (As) 4.20 mg/kg
Mercury (Hg) 11 mg/kg

Molybdenum (Mo) 390 mg/kg
Selenium (Se) 390 mg/kg
Thorium (Th) 4.59 mg/kg
Uranium (U) 16 mg/kg

Vanadium (V) 390 mg/kg

0 150 30075

Feet
Inset 1

Inset 1

Ra-226 As Th
0-0.5 0.62 1.5 1.5

1.0-1.5 0.67 1.3 1.5
3.0-3.5 1.12 2.7 2.9
5.0-6.0 1.21 4.6 4.4
6.0-7.0 1.14 4.2 4.8

7.0

31-H1-001

Refusal

1 inch = 550 feet1:6,600
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Haul Road 1 (Moonlight Road)

Firelight No. 6

Figure 4-5. Mine Site and Waste Rock
Gamma Exceedance Area Map

Firelight No. 6
Removal Site Evaluation Report

LEGEND

Sample Location
!( Ra-226 exceedance
!( Metals exceedance
!( Metals and Ra-226 exceedance
!( No exceedance

Waste Rock Sample Location
") Ra-226 exceedance

") Metals and Ra-226 exceedance
") No exceedance

Former Haul Road

Field Confirmed Drainage

Group One Mine Boundary

100-foot Mine Buffer

Disturbed Vegetation

Restricted Area

NAML Technical Specifications Waste Rock Pile

Alluvium over Chinle Formation Gamma (cpm)
! 3394 - 9530
! 9530 - 228910

Gamma Exceedance

SLC  \\DC1VS01\GISPROJ\F\FREEPORT\FCUP_NN\MAPFILES\SITESPECIFIC\MONUMENT_VALLEY\FIRELIGHT_RSE_REPORT\FIRELIGHTNO6_RSE_FIGURES\FIRELIGHTNO6_RSE_FIGURES.APRX  AGAWINAM  11/10/2022  13:30:53

$ 0 200 400100

Feet

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;

Mine Locations CH2M Hill Engineers, Inc. 2016;
Aerial Imagery: ESRI ArcGIS online

Notes:
1. BCV and IL for Alluvium over Chinle Formation gamma scan data is 9530 cpm.
2. Former waste rock piles are not identified as disturbed vegetation  because previous NAML
reclamation efforts established sufficient vegetative cover in these areas, consistent with nearby
native vegetation.  Roads are not identified as disturbed areas, as these areas are well
established to be from anthropogenic activities (although not necessarily related to
historical mining activities).
3. Total calculated area of IL exceedance includes the
entire Mine Site and all haul roads and drainages.
BCV = background comparison value
cpm = counts per minute
IL = Investigation Level
NAML = Navajo Abandoned Mine Lands

Gamma IL
Exceedance

6.32 acres

1 inch = 200 feet1:2,400
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Firelight No. 6

Haul Road 1 (Moonlight Road)

Figure 4-6. Haul Road
Gamma Exceedance Area Map

Firelight No. 6
Removal Site Evaluation Report

LEGEND
Sample Location

!( Ra-226 exceedance

!( Metals and Ra-226 exceedance

!( No exceedance

Waste Rock Sample Location

") Metals and Ra-226 exceedance

") No exceedance

Former Haul Road

Disturbed Vegetation

Restricted Area

100-foot Mine Buffer

Group One Mine Boundary

Alluvium over Chinle Formation Gamma (cpm)

! 3394 - 9530

! 9530 - 228910

Gamma Exceedence

SLC  \\DC1VS01\GISPROJ\F\FREEPORT\FCUP_NN\MAPFILES\SITESPECIFIC\MONUMENT_VALLEY\FIRELIGHT_RSE_REPORT\FIRELIGHTNO6_RSE_FIGURES\FIRELIGHTNO6_RSE_FIGURES.APRX  AGAWINAM  11/10/2022  13:36:12

$
0 550 1,100275

Feet

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;

Mine Locations CH2M Hill Engineers, Inc. 2016;
Aerial Imagery: ESRI ArcGIS online

US Route 163
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Haul Road 1 (Moonlight Road)

Inset 1

Inset 1

0 150 30075

Feet

Notes:
1. BCV and IL for Alluvium over Chinle Formation gamma scan data is 9530 cpm.
2. Former waste rock piles are not identified as disturbed vegetation  because previous NAML
reclamation efforts established sufficient vegetative cover in these areas, consistent with nearby
native vegetation.  Roads are not identified as disturbed areas, as these areas are well
established to be from anthropogenic activities (although not necessarily related to
historical mining activities).
3. Total calculated area of IL exceedance includes the
entire Mine Site and all haul roads and drainages.
BCV = background comparison value
cpm = counts per minute
IL = Investigation Level
NAML = Navajo Abandoned Mine Lands

Gamma IL
Exceedance

6.32 acres

1 inch = 550 feet1:6,600

1 inch = 150 feet1:1,800



Plot 02
Mean Gamma Count Rate: 11156 cpm
Ra-226 Soil Concentration: 1.84 pCi/g
Dose Rate: 11 μRem/hr

Plot 04
Mean Gamma Count Rate: 10447 cpm
Ra-226 Soil Concentration: 1.2 pCi/g
Dose Rate: 9 μRem/hr

Plot 06
Mean Gamma Count Rate: 12097 cpm
Ra-226 Soil Concentration: 1.67 pCi/g
Dose Rate: 6 μRem/hr

Plot 08
Mean Gamma Count Rate: 12490 cpm
Ra-226 Soil Concentration: 2.05 pCi/g
Dose Rate: 8 μRem/hr

Plot 07
Mean Gamma Count Rate: 11337 cpm
Ra-226 Soil Concentration: 1.61 pCi/g
Dose Rate: 10 μRem/hr

Plot 01
Mean Gamma Count Rate: 18650 cpm
Ra-226 Soil Concentration: 3.32 pCi/g
Dose Rate: 9 μRem/hr

Plot 09
Mean Gamma Count Rate: 14677 cpm
Ra-226 Soil Concentration: 2.03 pCi/g
Dose Rate: NC

Plot 14
Mean Gamma Count Rate: 11239 cpm
Ra-226 Soil Concentration: 1.06 pCi/g
Dose Rate: 8 μRem/hr

Plot 05
Mean Gamma Count Rate: 11551 cpm
Ra-226 Soil Concentration: 1.22 pCi/g
Dose Rate: 9 μRem/hr

Plot 03
Mean Gamma Count Rate: 15081 cpm
Ra-226 Soil Concentration: 4.11 pCi/g
Dose Rate: 12 μRem/hr

Plot 11
Mean Gamma Count Rate: 14200 cpm
Ra-226 Soil Concentration: 2.51 pCi/g
Dose Rate: 12 μRem/hr

Plot 12
Mean Gamma Count Rate: 13581 cpm
Ra-226 Soil Concentration: 2.36 pCi/g
Dose Rate: 10 μRem/hr

Plot 15
Mean Gamma Count Rate: 13289 cpm
Ra-226 Soil Concentration: 1.55 pCi/g
Dose Rate: 9 μRem/hr

Plot 13
Mean Gamma Count Rate: 14391 cpm
Ra-226 Soil Concentration: 2.16 pCi/g
Dose Rate: 9 μRem/hr

Plot 10
Mean Gamma Count Rate: 14959 cpm
Ra-226 Soil Concentration: 1.91 pCi/g
Dose Rate: 10 μRem/hr

LEGEND

Correlation Plot

100-foot Mine Buffer

Group One Mine Boundary

Figure 4-7. Correlation Plot Map
Firelight No. 6

Removal Site Evaluation Report

SLC  Z:\MAPFILES\SITESPECIFIC\MONUMENT_VALLEY\FIRELIGHT_RSE_REPORT\FIGURE 4-7_FIRELIGHT_CORRELATION_PLOTS_MAP.MXD  CPOITRAS  6/18/2020  06:08:51

1 inch = 200 feet$ 0 200 400100

Feet
1:2,400

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;

Mine Locations CH2M Hill Engineers, Inc. 2016;
Aerial Imagery: ESRI ArcGIS online

Notes:
1. The Bicron MicroREM instrument used for dose rate measurements does not have
the resolution required for measurements at low dose rate conditions (less than approximately
15 μRem/hr) and requires reliance on analog interpretation by the field operator. 
This instrument is appropriate only for its intended use as a
 health and safety tool.
cpm = counts per minute
μRem/hr = microrems per hour
NC = not collected
pCi/g = picocuries per gram
Ra = Radium



Figure 4-8. Correlation of Mean Gamma Count Rate (cpm)
to Ra-226 Soil Concentration (pCi/g)

Firelight No. 6
Removal Site Evaluation Report

Notes:
CI = confidence interval
cpm = counts per minute
MSE = mean squared error
µRem/hr = microrem per hour
PL = prediction limit
p-value = probability value
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Notes:
1. The dewatering well could not be sampled due to an
obstruction in the well. Other wells did not meet the sampling
criteria in the RSE Work Plan and were not sampled (CH2M, 2017).
CH2M = CH2M HILL Engineers, Inc.
NDWR = Navajo Nation Department of Water Resources
RSE = removal site evaluation

Sources:
1. Navajo Nation Department of Water Resources Water
Management Branch Well Database. Accessed online August 2017.
2. CH2M, 2017. Removal Site
Evaluation Work Plan for Consent Decree Sites. October.

Figure 4-9. Water Well Results Map
Firelight No. 6

Removal Site Evaluation Report
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Figure 5-1a. Mine Site and Waste Rock
Gamma Exceedance and TENORM Area Map

Firelight No. 6
Removal Site Evaluation Report

LEGEND

Sample Location
!( Ra-226 exceedance

!( Metals exceedance

!( Metals and Ra-226 exceedance

!( No exceedance

Waste Rock Sample Location
") Ra-226 exceedance

") Metals and Ra-226 exceedance

") No exceedance

Former Haul Road

Field Confirmed Drainage

Group One Mine Boundary

100-foot Mine Buffer

NAML Technical Specifications Waste Rock Pile

Alluvium over Chinle Formation Gamma (cpm)
! 3394 - 9530

! 9530 - 228910

CSM Mining Impacted Areas
Gamma Exceedence

TENORM Area

SLC  \\DC1VS01\GISPROJ\F\FREEPORT\FCUP_NN\MAPFILES\SITESPECIFIC\MONUMENT_VALLEY\FIRELIGHT_RSE_REPORT\FIRELIGHTNO6_RSE_FIGURES\FIRELIGHTNO6_RSE_FIGURES.APRX  AGAWINAM  11/11/2022  09:51:52

$ 0 200 400100

Feet

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;

Mine Locations CH2M Hill Engineers, Inc. 2016;
Aerial Imagery: ESRI ArcGIS online

Notes:
1. BCV and IL for Alluvium over Chinle Formation gamma scan data is 9530 cpm.
2. Former waste rock piles are not identified as disturbed vegetation  because previous NAML
reclamation efforts established sufficient vegetative cover in these areas, consistent with nearby
native vegetation.  Roads are not identified as disturbed areas, as these areas are well
established to be from anthropogenic activities (although not necessarily related to
historical mining activities).
3. Total calculated area of IL exceedance includes the
entire Mine Site and all haul roads and drainages.
BCV = background comparison value
cpm = counts per minute

Notes: continued
CSM = Conceptual Site Model
IL = Investigation Level
NAML = Navajo Abandoned Mine Lands
TENORM = Technologically-Enhanced Naturally-
Occurring Radioactive Material

1 inch = 200 feet1:2,400
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Firelight No. 6

Haul Road 1 (Moonlight Road)

Figure 5-1b. Haul Road Gamma
Exceedance and TENORM Area Map

Firelight No. 6
Removal Site Evaluation Report

LEGEND
Sample Location

!( Ra-226 exceedance

!( Metals and Ra-226 exceedance

!( No exceedance
Waste Rock Sample Location
") Metals and Ra-226 exceedance

") No exceedance

Former Haul Road

Disturbed Vegetation

Restricted Area

100-foot Mine Buffer

Group One Mine Boundary

Alluvium over Chinle Formation Gamma (cpm)

! 3394 - 9530

! 9530 - 228910

Gamma Exceedence

TENORM Area

SLC  \\DC1VS01\GISPROJ\F\FREEPORT\FCUP_NN\MAPFILES\SITESPECIFIC\MONUMENT_VALLEY\FIRELIGHT_RSE_REPORT\FIRELIGHTNO6_RSE_FIGURES\FIRELIGHTNO6_RSE_FIGURES.APRX  AGAWINAM  11/10/2022  11:44:32

$
0 550 1,100275

Feet

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;

Mine Locations CH2M Hill Engineers, Inc. 2016;
Aerial Imagery: ESRI ArcGIS online

US Route 163
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Mine Site Mining, Reclamation and Regulatory History 
The Mine Site was mined from 1959 to 1960 (U.S. 2012), according to Atomic Energy Commission (AEC) 
records consolidated in the U.S. EPA Atlas, a total of approximately 2,141 tons of ore containing 
7,610 pounds of uranium and 25,327 pounds of vanadium (U.S. EPA 2007). On the surface of the Mine 
Site, a hoist house led to a portal (Figure A-1) with a 31-degree decline, which traversed downward 380 
feet to the mine workings, which were at a depth of approximately 170 feet bgs (Chenoweth 1992). A 
pond filled with mine water was noted to be located at the Mine Site (McConnell 1960a) however, no 
location data was provided for the pond. A report of examination dated June 14, 1960, states that the 
mine was permanently abandoned. All buildings and equipment were removed from the property, and the 
portal of the slope opening was completely filled and covered (McConnell 1960b). The Navajo 
Abandoned Mine Lands Reclamation Program (NAMLRP) conducted a site inventory in April 1990 
(NAMLRP 1990). The Site inventory identified four waste rock piles, a concrete pad, and a pit with 
associated spoil material as shown on Figure A-2. The RSE report identifies the waste rock piles as 31-
NNWP01, 31-NNWP02, 31-NNWP03, and 31-NNWP06. The spoil material from the pit was built up 
above ground level around three sides of the pit. The deepest point form the bottom of the pit to the top of 
the surround spoil pile was approximately 20 feet. NAML estimated the pit to be 150 feet long and 100 
feet wide. In this RSE Report the pit is identified as 31-NNWP05 and the surrounding spoil pile is 
identified as 31-NNWP04. 

The NAML performed reclamation efforts at the Firelight No. 6 Mine Site from December 2001 to April 
2002 during the Monument Valley 4 Reclamation Project (NAMLRP 2002a). On October 31, 2001, the 
Navajo Nation contracted Lansing Construction and Triad Western Constructors, Inc., A Joint Venture to 
perform the reclamation activities (Navajo Nation 2001). In June 2001, NAMLRP provided technical 
specifications identifying the scope of work (NAMLRP 2001) to include the following efforts:  

• Upgrade the access road to the project area 

• Prepare Burial Area at the location of the pit (31-NNWP05)  

• Excavate and transport Waste Pile 1 (2,000 bank cubic yards [bcyds]), Waste Pile 2 (750 bcyds), 
Waste Pile 3 (300 bcyds), Waste Pile 4 (500 bcyds), and concrete structures (100 cyds) to Burial 
Area 1  

• Use 600 bcyds of Class A material from the perimeter of Burial Area 1 (31-NNWP04) to backfill mine 
waste rock piles and contour 

• Eliminate and scarify all access roads and areas disturbed by equipment and travel  

Jacobs Engineering Group Inc. (Jacobs) did not find information regarding the final details of reclamation; 
however, the NAML Close Out Report (NAMLRP 2002a) indicates that all Monument Valley 4 remedial 
activities were completed by December of 2002, and NAMLRP provided the final notice of acceptance to 
Lansing Construction and Triad Western Constructions, Inc., A Joint Venture on May 6, 2002 (NAMLRP 
2002b). NAMLRD conducted the prefinal site inspection for Firelight No. 6 on April 18, 2002 and 
conducted the closeout meeting for the Monument Valley 4 Abandoned Mine Lands on April 26, 2002 
(NAMLRP 2002b). U.S. EPA conducted a site screening assessment for the Firelight No. 6 Mine Site. The 
Site screening assessment was conducted by Weston Solutions, Inc. (Weston) in April 2012, which 
indicated no observable mine features (U.S. EPA 2012).  

The U.S. EPA Atlas (2007) reported the production history as stated in Section 2.4. Site features 
presented in the U.S. EPA Atlas included the underground workings, hoist house, and vertical (portal; 
identified as MON011). Based on field observations during RSE activities of the location of the potential 
dewatering well and the remnants of the former waste rock piles, the site features presented in the U.S. 
EPA Atlas were not correctly georeferenced. Using the location of the dewatering well and former waste 
rock piles, Jacobs revised the georeferencing of the locations of the site features, which are used in the 
figures in this RSE Report. 
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Review of Technical Design Documents 

Drawing digitized  

• Tech Spec_ S2016-04-22-03_NA0222 reflects pre-containment/post containment locations. A 
summary of historical work performed onsite is included on the tech spec. Drawing date 04/22/2003. 
Title block is missing on drawing. 

CAD file(s) available 

None 

Feature(s) Digitized 

Four waste piles and excavated burial location 

Notes 

Tech Spec_ S2016-04-22-03_NA0222 has been photocopied. Inherent distortion is introduced when 
drawings are photocopied. General accuracy for placement of digitized features is 50 to 100 horizontal 
feet. The road fork northeast of Waste Pile 4 was used as a general geo-referencing point for the digitized 
features. Scaling, rotation and positioning of the digitized features was based on the comparable road 
fork shown on Google Earth imagery. 
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1. Introduction and Project Background 
This Biological Resources Report presents the results of a biological investigation conducted at the 
Firelight No. 6 Mine Site (Mine Site) in accordance with the Statement of Work in and pursuant to the 
terms of the Consent Decree between the United States (U.S.), the Navajo Nation, Cyprus Amax Minerals 
Company (Cyprus Amax), and Western Nuclear, Inc (United States of America and the Navajo Nation 
2017). Cyprus Amax is performing removal site evaluations (RSEs) of 94 abandoned uranium Mine Sites 
located within the Navajo Nation for submittal to Navajo Nation Environmental Protection Agency 
(NNEPA) and U.S. Environmental Protection Agency (U.S. EPA). The Mine Sites are located on the 
Navajo Nation in Arizona, New Mexico, and Utah. 

The Federal Endangered Species Act of 1973, as amended (FESA; 16 U.S. Code [U.S.C] §1531 et seq.) 
requires federal agencies to seek to conserve endangered species, threatened species, and critical 
habitat, and through consultation with U.S. Fish and Wildlife Service (USFWS), the primary implementing 
agency for FESA, ensure action does not jeopardize the continued existence of species and their habitat 
(USFWS 1998). This document contains analyses of potential special-status plant and animal species to 
occur at the Mine Sites for submittal to NNEPA and U.S. EPA. Special-status species are defined as 
those listed by the FESA or those listed by the Navajo Nation Department of Fish and Wildlife (NNDFW) 
Navajo Endangered Species List (NESL) as Group 1, 2, 3, or 4 (Section 2.1). In addition, biologists 
analyzed the potential for species protected under the Migratory Bird Treaty Act (MBTA) to occur at the 
Mine Sites. 

Before characterizing chemical and radiological conditions at the Mine Site, biologists from Jacobs 
Engineering Group Inc. (Jacobs) and Hemlock Environmental Consulting, LLC (Hemlock) conducted the 
biological resource assessment of the Mine Site and background reference areas (BRAs). The objectives 
of the biological investigation were: 

• Literature Review – Compile a list of FESA and NESL special-status species with potential to occur. 

• Field Survey – Document the physical and biological characteristics of the Mine Sites. 

• Habitat Assessment – Determine if there is any potentially suitable habitat present for the special-
status species and document incidental observations of special-status species. 

• MBTA – Assess potential for those species protected under MBTA to occur. 

1.1 Permit and Regulatory Compliance 

Before conducting fieldwork, Cyprus Amax and Jacobs acquired permits and confirmed regulatory 
compliance with NNDFW, NNEPA, and U.S. EPA (on behalf of USFWS).  

1.1.1 Permit Compliance 

Before beginning fieldwork, Cyprus Amax consulted with NNDFW, which is responsible for stewardship of 
Navajo biological resources and heritage. NNDFW determined that the current sampling activities (hand 
tools, walking, and light vehicle traffic) conducted for the Consent Decree will have minimal disturbance 
and are therefore not considered development. NNDFW would not require formal consultation with a 
Biological Evaluation, as defined in the Biological Resource Land Use Clearance Policies and 
Procedures, RCS-44-08 (NNDFW 2008a). NNDFW required Jacobs (on behalf of Cyprus Amax) to obtain 
an annual biological investigation permit. 

The biological assessments conducted for the Mine Site and BRA were authorized by NNDFW under 
several biological investigation permits and amendments (Appendix A): 

• Biological Investigation Permit Number 1095 issued June 16, 2017 
• Amendment to Permit Number 1095 issued March 30, 2018 to add Dan Fillipi as a sub-permittee 
• Biological Investigation Permit Number 1190 issued February 19, 2019  
• Amendment to Permit Number 1190 issued September 9, 2019 to change permittee to Morgan King 
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1.1.2 Regulatory Compliance 

1.1.2.1 Federal Endangered Species Act 

The FESA (16 U.S.C §1531 et seq.) requires federal agencies to seek to conserve endangered species, 
threatened species, and critical habitat, and through consultation with USFWS, ensure action does not 
jeopardize the continued existence of species and their habitat (USFWS 1998). The FESA (16 U.S.C 
§1531 et seq.; 50 Code of Federal Regulations Part 402) prohibits the “take” of species federally listed as 
threatened or endangered. “Take” is further defined to include any harm or harassment, including 
significant habitat modification or degradation that could potentially kill or injure wildlife by significantly 
impairing essential behavioral patterns, including breeding, feeding, or sheltering. Take incidental to 
otherwise lawful activities can be authorized under Section 7 or Section 10 of FESA. The FESA requires 
that federal agencies, in formal consultation with USFWS, evaluate effects to federally listed species and 
critical habitat when proposing federal actions. The action agency is required to request a formal list of 
species potentially occurring in the federal action area from the Secretary of the Interior through the 
Information, Planning, and Conservation System (IPaC). 

Because no formal USFWS consultation was required, biologists informally consulted through querying 
the IPaC to identify potential for species listed under FESA to occur in the vicinity of the Mine Site 
(USFWS 2019b). The IPaC query results of Mine Site and BRA locations are provided in Appendix B. 

1.1.2.2 Migratory Bird Treaty Act 

The MBTA describes protections for migratory birds and makes it unlawful to pursue, hunt, take, capture 
or kill, attempt to take, capture or kill, possess, offer to or sell, barter, purchase, deliver or cause to be 
shipped, exported, imported, transported, carried or received any migratory bird, part, nest, egg or 
product, if it is manufactured or not (16 U.S.C 703-712; Ch. 128; July 13, 1918; 40 Stat. 755). There are 
only a few species in the U.S. that are not offered protection under this regulation. Nesting season 
generally occurs during February 1 to August 31. 

1.2 Project Description 

1.2.1 Location  

The Firelight No. 6 Mine Site is located in the Oljato Chapter of the Navajo Nation, in Navajo County, 
Arizona on Tribal Trust Land (Figure B1-1). The Mine Site is 1.3 miles west of U.S. Highway 163 on 
Moonlight Road. The Mine Site is comprised of approximately 10.5 acres. A 100-foot-wide buffer was added 
around the mine boundary. The buffer was added to the boundary of the Mine Site so that investigations 
could extend beyond the boundary to efficiently assess the extent of impacted material related to historical 
mining activities. The Mine Site includes the mine boundary and buffer and includes a total of 17.9 acres. A 
BRA was identified near the Mine Site to represent natural conditions unaffected by mining-related activities. 

1.3 Estimated Disturbance 

The RSE investigations and sampling for characterizing chemical and radiological conditions had minimal 
ground disturbance. Gamma mapping and biological and cultural investigations were pedestrian in 
nature. Sampling was done with hand tools, including a shovel, a hand-held impact drill, and/or a hand 
auger. At some locations, a direct-push technology drill rig was used to collect subsurface soil samples 
(Figure B1-2). Access to the Mine Sites was by walking and light vehicle traffic on established routes. 
Ground disturbance was minimal, and noise was light. 

1.4 Environmental Setting 

The Firelight No. 6 Mine Site is located in the Mountain West region of North America, in northeastern 
Arizona. The Mountain West region is characterized by broken terrain and includes steep mountains, 
plateaus, mesas, incised valleys, and dry arroyos. The climate is semiarid, with large temperature 
fluctuations and high winds. The Mine Site is characterized by shallow, windblown eolian dunes with 
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sparse outcrops of bedrock. Sparse vegetation is present throughout. The Mine Site is located at 5,200 
feet above mean sea level (amsl). The Mine Site is located on United States Geological Survey (USGS) 
7.5-minute quadrangle Boot Mesa. The BRA is also located on USGS 7.5-minute quadrangle Boot Mesa 
(Figure B1-3).
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2. Threatened, Endangered, and Special-Status Species 
Evaluation 

This Biological Resources Report seeks to consider Navajo fundamental law with respect to inherent 
beliefs of members of the Navajo Nation and considers traditional ecological knowledge, which may 
include understanding the importance of plants, animals, landscapes, and natural phenomena, when 
possible. Jacobs and Hemlock conducted a biological resources investigation of the Mine Site and BRA 
(Figure B1-1) with a focus on identifying potentially suitable habitat for special-status plant and wildlife 
species within the area. No protocol-level plant or wildlife surveys were conducted as part of this field 
investigation. 

2.1 Offsite Methods 
This document contains analyses of potential special-status plant and animal species to occur at the 
Firelight No. 6 Mine Site. The FESA of 1973, as amended (16 U.S.C §1531 et seq.) requires federal 
agencies to seek to conserve endangered species, threatened species, and critical habitat, and through 
consultation with USFWS, ensure action does not jeopardize the continued existence of species and their 
habitat (USFWS 1998). For the purposes of this document, a plant or wildlife species was considered 
special-status if it met one or more of the following criteria: 

• Species listed by the USFWS as threatened, endangered, or candidate species or have critical 
habitat designated under the FESA (USFWS 2019a) 

• Species listed under the NNDFW NESL as Group 1, 2, 3, or 4 (NNDFW 2008b; NNHP 2008) 

• Species included on USFWS Birds of Conservation Concern (BCC) (USFWS 2008) 

• In addition, species were evaluated if they are protected by the MBTA 

Literature reviews were conducted to determine which special-status plant and wildlife species are known 
to occur in the area or have suitable habitat present and could potentially occur. For each potentially 
occurring species, information was compiled on conservation status, distribution, habitat characteristics, 
presence in the region, and potential to occur in the Mine Site or background area. 

Biological resource queries were made using the USGS 7.5-minute area where the Mine Site and 
background area were located. The Mine Site is within the USGS quadrangle Boot Mesa. 

In accordance with the conditions of the biological investigation permit, biologists conducted a Navajo 
Natural Heritage Program (NNHP) resource review to identify special-status plant and wildlife species 
potentially present at the mine area. The results of the NNHP query of the Mine Site and BRA locations 
may include additional species that do not have potential to occur at the Mine Site. The NNHP query 
results are provided in Appendix C. 

The NESL has four categories, defined as follows: 

• Group 1 (G1): Those species or subspecies that no longer occur on Navajo Nation. 

• Group 2 (G2): “Endangered” – A species or subspecies whose prospects of survival or recruitment 
are in jeopardy. 

• Group 3 (G3): “Endangered” – A species or subspecies whose prospects of survival or recruitment 
are likely to be in jeopardy in the foreseeable future. 

• Group 4 (G4): Any species or subspecies for which the NNDFW does not currently have sufficient 
information to support their being listed in G2 or G3 but has reason to consider them. 
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Biologists informally consulted with the USFWS through querying the IPaC to identify potential for species 
listed under FESA to occur in vicinity (USFWS 2019b). The IPaC query results of the Mine Site and BRA 
locations are provided in Appendix B. 

2.2 Onsite Survey Methods 

Biologists conducted botanical and wildlife surveys during the biological investigation. Survey methods 
are described as follows. 

2.2.1 Flora 

Botanical investigations focused on three areas: reconnaissance-level vegetation classification, 
identifying potentially suitable habitat for special-status plants, and incidental observations of special-
status plants. 

2.2.1.1 Vegetation 

Botanists provided reconnaissance-level classification of vegetation communities per New Mexico 
Vegetation – Past, Present, and Future (Dick-Peddie 1993). Botanists recorded dominant and associate 
plant species and did not identify all species observed. 

A representative photograph of the vegetation community was taken at the Mine Site location 
(Appendix D). 

2.2.1.2 Potentially Suitable Habitat and Incidental Observations 

Botanists conducted pedestrian investigations throughout the Mine Site and BRA to observe and 
document potentially suitable habitat for special-status plants. Botanists did not perform protocol-level, 
transect-based floristic surveys per USFWS guidelines. Botanists conducted intuitively controlled 
meandering pedestrian transects focused on areas most likely to have potentially suitable habitat at the 
Site. 

During focused investigations of potentially suitable habitat, botanists made incidental observations of 
special-status plants. Observations were conducted at a time of year appropriate to identify plant species, 
if present. If a special-status plant was encountered, digital data were collected on an Android or iOS 
device with Collector application on the ArcGIS Online platform. Sub-meter accuracy was attained by 
using a Trimble R1 or Geode receiver that was connected to devices via Bluetooth connection. Botanists 
also took representative photographs of special-status plants when encountered. 

2.2.2 Fauna 

This section includes a description of the wildlife observation methods implemented during the biological 
resource investigation. 

2.2.2.1 Potentially Suitable Habitat and Incidental Observations 

Biologists conducted pedestrian-based surveys throughout the Mine Site and BRA, focusing on 
identifying potentially suitable special-status wildlife habitat. Biologists did not perform any protocol-level 
wildlife surveys. Biologists recorded all incidental observations of wildlife. 

If a special-status wildlife species was encountered, digital data were collected on an Android or iOS 
device with Collector application on the ArcGIS Online platform with sub-meter accuracy. Additionally, 
biologists took representative photographs of special-status wildlife when possible. 
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2.2.2.2 Migratory Bird Treaty Act Species 

Biologists documented active and inactive nests of MBTA-protected species at the Mine Site, BRA, and 
areas immediately adjacent to the Sites. Digital data were collected in the same manner used for special-
status plants and wildlife. Biologists took representative photographs of nests when possible. 

2.3 Biological Monitoring 

After the initial biological resource investigation was conducted, biologists were available as monitors to 
accompany the Jacobs RSE field teams, as necessary. 

2.3.1 Avoidance Buffer 

If a special-status plant, special-status wildlife, or active nest (presence of eggs or fledglings) protected by 
the MBTA was observed, biologists would erect an avoidance buffer around the resource. The buffer 
distance is defined for many species in the Species Accounts (NNHP 2008). However, the biologists 
would consult with NNDFW biologists to confirm the buffer distance for the selected species. 
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3. Special-Status Species Analysis 
Queries of the IPaC and NNHP identified eight special-status plants and thirteen special-status wildlife 
that are known to occur in the area or have suitable habitat present and could potentially occur. Tables 3-
1 and 3-2, respectively, provide the analysis for each potentially occurring species, including conservation 
status, distribution, habitat characteristics, and potential to occur in the Mine Site or background area. 

3.1 Species Eliminated from Further Consideration 
Many of the special-status plant and wildlife species have specific suitable habitat requirements. 
Biologists did not observe the following habitat types: seeps, hanging gardens, springs, marshes, 
wetlands, alkaline seeps, perennial streams, ephemeral streams with riparian vegetation, mountain 
meadows, boreal forests, conifer forests, or active sand dunes. None of the special-status plant species 
have potentially suitable habitat and are not discussed further in this report (Table 3-1). Ten of the 
thirteen wildlife species do not have potentially suitable habitat and are not discussed further in this report 
(Table 3-2). None of the 21 species listed in Tables 3-1 and 3-2 were observed during the biological 
investigation. 

Table 3-1. Potential Special-Status Plants and Whether Suitable Habitat is Present 
Biological Resources Report for Firelight No. 6 Mine Site 

Common Name 
(Scientific Name) 

Status 
NESL/FESA Habitat, Blooming/Survey Period, Elevationa 

Potential to Occur 
within Project 

Alcove bog orchid 
(Platanthera zothecina) 

G3/None • Seeps, hanging gardens, and moist stream areas 
from the desert shrub to pinyon-juniper and 
Ponderosa pine (Pinus ponderosa) mixed-conifer 
communities 

• July through August 

• 4,000 to 7,200 feet amsl 

No suitable habitat 
present  

Alcove death camas 
(Zigadenus vaginatus) 

G3/None • Hanging gardens in seeps and alcoves, mostly on 
Navajo sandstone 

• July through August  

• 3,700 to 6,700 feet amsl 

No suitable habitat 
present  

Cave primrose 
(Primula specuicola) 

G4/None • Hanging gardens and occasionally streamsides 
below. Mainly in alcoves in Entrada and Navajo 
Sandstone formations 

• March through April 

• 3,500 to 7,200 feet amsl 

No suitable habitat 
present  

Jones cycladenia 
(Cycladenia humilis var. 
jonesii) 

None/Threatened • Mixed desert shrub and lower edge of pinyon-juniper 
woodland on sparsely vegetated hills derived from 
sandstone 

• April through June 

•  5,000 to 5,600 feet amsl 

No suitable habitat 
present  

Navajo Sedge 
(Carex specuicola) 

G3/Threatened • Seeps and hanging gardens on vertical Navajo 
sandstone cliffs 

• June through September 

• 4,400 to 7,000 feet amsl 

No suitable habitat 
present  

Rydberg's thistle 
(Cirsium rydbergii) 

G4/None • Hanging gardens, seeps, and sometimes stream 
banks below hanging gardens 

• May through October 

• 3,300 to 6,500 feet amsl 

No suitable habitat 
present  
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Table 3-1. Potential Special-Status Plants and Whether Suitable Habitat is Present 
Biological Resources Report for Firelight No. 6 Mine Site 

Common Name 
(Scientific Name) 

Status 
NESL/FESA Habitat, Blooming/Survey Period, Elevationa 

Potential to Occur 
within Project 

Welsh’s American aster 
(Symphyotrichum 
welshii) 

G4/None • Wet meadows, stream banks, seeps, and hanging 
gardens 

• August through October 

• 5,000 to 6,230 feet amsl 

No suitable habitat 
present  

Welsh’s milkweed 
(Asclepias welshii) 

G3/Threatened • Active sand dunes derived from Navajo sandstone in 
sagebrush, juniper, and Ponderosa pine 
communities 

• June through September 

• 4,700 to 6,250 feet amsl 

No suitable habitat 
present  

a NNHP, 2008; USFWS, 2019a; NatureServe, 2019 
G1 = Group 1: Those species or subspecies that no longer occur on Navajo Nation. 
G2 = Group 2: “Endangered” – A species or subspecies whose prospects of survival or recruitment are in jeopardy. 
G3 = Group 3: “Endangered” – A species or subspecies whose prospects of survival or recruitment are likely to be in jeopardy in 
the foreseeable future. 
G4 = Group 4: Any species or subspecies for which the NNDFW does not currently have sufficient information to support their 
being listed in G2 or G3 but has reason to consider them. 
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Table 3-2. Potential Special-Status Wildlife and Whether Suitable Habitat is Present 
Biological Resources Report for Firelight No. 6 Mine Site 

Common Name 
(Scientific Name) 

Status NESL/FESA/ 
Other Statusa Habitat Requirementsb 

Potential to Occur 
within Project 

Amphibians and Reptiles 

Northern Mexican 
garter snake 
(Thamnophis eques 
megalops) 

None/Threatened/None Occurs at elevations from 130 to 8,497 feet. 
Considered a riparian obligate (restricted to riparian 
areas when not engaged in dispersal behavior) and 
occurs chiefly in the following general habitat types: 
(1) source-area wetlands (e.g., cienegas [mid-
elevation wetlands with highly organic, reducing 
(basic, or alkaline) soils], stock tanks [small earthen 
impoundment], etc.); (2) large river riparian 
woodlands and forests; and (3) streamside gallery 
forests (as defined by well-developed broadleaf 
deciduous riparian forests with limited, if any, 
herbaceous ground cover or dense grass). 

No suitable habitat 
present  

Fish 

Colorado pikeminnow 
(Ptchocheilus lucius) 

G2/Endangered/None Adults use backwaters and flooded riparian areas 
during spring runoff and migrate large distances to 
spawn in riffle-run areas with cobble or gravel 
substrates. Post-spawning adults primarily use run 
habitats, with eddies and slackwater also being 
important. Young-of-year use warm backwaters 
along shorelines. 

No suitable habitat 
present  

Greenback cutthroat 
trout (Oncorhynchus 
clarkii stomias) 

None/Threatened/None This species inhabits cold-water streams and 
cold-water lakes with adequate stream spawning 
habitat present during spring. However, field studies 
have indicated that water temperatures averaging 
7.8 degrees Celsius or below in July may have an 
adverse effect on greenback fry (young fish) survival 
and recruitment. In general, trout require different 
habitat types for different life stages: juvenile 
(protective cover and low-velocity flow, as in side 
channels and small tributaries); spawning (riffles 
with clean gravels); over-winter (deep water with 
low-velocity flow and protective cover); and adult 
(juxtaposition of slow-water areas for resting and 
fast-water areas for feeding, with protective cover 
from boulders, logs, overhanging vegetation, or 
undercut banks). Both water quality and quantity are 
important. Greenbacks, like other cutthroat trout, 
generally require clear, cold, well-oxygenated water. 

No suitable habitat 
present  

Razorback sucker 
(Xyrauchen texanus) 

G2/Endangered/None Found throughout the Colorado River basin in both 
lotic (rapidly moving fresh water) and lentic (still 
fresh water) habitats but are most common in 
low-velocity habitats such as backwaters, 
floodplains, flatwater river reaches, and reservoirs. 
Razorback sucker prefer cobble or rocky substrate 
for spawning but have been documented to clear 
sediment away from cobble when conditions are 
unacceptable and may even spawn successfully 
over clay beds. 

No suitable habitat 
present  

Birds 

California condor 
(Gymnogyps 
californianus) 

G4/Endangered/EXPN Poorly defined nest, if any, composed of existing 
debris within overhung cliff ledges, crevices, 
potholes, or caves; in northern Arizona, nesting will 
likely be within walls of major river canyons or tall, 
steep cliffs within desert scrub and grasslands. Nest 
locations allow easy approach from the air, at least 
partial shelter from weather, and are usually 

No suitable habitat 
present  
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Table 3-2. Potential Special-Status Wildlife and Whether Suitable Habitat is Present 
Biological Resources Report for Firelight No. 6 Mine Site 

Common Name 
(Scientific Name) 

Status NESL/FESA/ 
Other Statusa Habitat Requirementsb 

Potential to Occur 
within Project 

inaccessible to terrestrial predators. 

Ferruginous hawk 
(Buteo regalis) 

G3/None/USFWS-BCC Badlands, flat or rolling desert grasslands, and 
desert scrub. Most nests on Navajo Nation are on 
clay or rock pinnacles, small buttes, or short cliffs 
(less than 100 feet in height); fewer are placed in top 
of juniper trees or on the ground, and there is one 
record of a nest on the crossarm of a transmission-
line tower. Habitat surrounding nest site must 
support populations of their preferred prey items of 
cottontail (Sylvilagus audubonii), jackrabbits (Lepus 
californicus), prairie dogs, ground squirrels, and 
gophers (Thomomys sp.). 

Potentially suitable 
habitat present 

Golden eagle (Aquila 
chrysaetos) 

G3/None/USFWS-BCC Steep cliffs, typically greater than 100 feet in height, 
although shorter cliffs (30 feet) infrequently used. 
Nesting cliffs are normally directly adjacent to 
foraging habitat of desert grasslands or desert 
scrub, with only sparse shrubs if present that 
provides primary prey of cottontail and jackrabbits. 
Nests usually placed in middle to upper parts of cliffs 
in sheltered ledges, potholes, or small caves, which 
provide protection from the elements. 

Potentially suitable 
habitat present.  

Mexican spotted owl 
(Strix occidentalis 
lucida) 

G3/Threatened/USFWS-
BCC 

Three distinct types: (1) mid-aged to mature mixed-
conifer stands dominated by Douglas fir, typically on 
mountain slopes, with moderate to dense canopies 
and multiple canopy layers; (2) steep-walled, narrow 
canyons (or side and hanging canyons in wide 
canyons) often with riparian vegetation and cool 
microclimates; and (3) moderately sloped drainages 
with Douglas fir, in pinyon-juniper woodland (e.g., 
Black Mesa).  

No suitable habitat 
present  

Mountain plover 
(Charadrius montanus) 

G4/None/USFWS-BCC Typically nests in flat (less than 2 percent slope) to 
slightly rolling expanses of grassland, semi-desert, 
or badland, in an area with short, sparse vegetation, 
large bare areas (often greater than one-third of total 
area), and that is typically disturbed (e.g., grazed); 
may also nest in plowed or fallow cultivation fields. 
Nest is a scrape in dirt, often next to a grass clump 
or old cow manure pile. Migration habitat is similar to 
breeding habitat. 

No suitable habitat 
present  

Peregrine falcon (Falco 
peregrinus anatum) 

G4/Delisted/USFWS-BC
C 

Nests on steep cliffs greater than 100 feet in height 
(typically greater than 125 feet) in a scrape on 
sheltered ledges or potholes. Foraging habitat 
quality is an important factor; often, but not always, 
extensive wetland and/or forest habitat is within the 
falcon's hunting range of less than 12 kilometers. 
Variability in topographic features, such as elevation 
and slope, may also indicate the availability of prey. 

Potentially suitable 
habitat present 

Southwestern willow 
flycatcher (Empidonax 
traillii extimus) 

G2/Endangered/None Nesting is in dense riparian vegetation near surface 
water or saturated soil; either in monotypic or mixed 
stands of native (e.g., willow [Salix sp.]) and/or 
exotic (e.g., tamarisk [Tamarix sp.] or Russian olive 
[Elaeagnus angustifolia]) species, with or without an 
overstory. Vegetation is typically greater than 9 feet 
high, dense (i.e., a thicket) with a closed canopy. 

No suitable habitat 
present  
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Table 3-2. Potential Special-Status Wildlife and Whether Suitable Habitat is Present 
Biological Resources Report for Firelight No. 6 Mine Site 

Common Name 
(Scientific Name) 

Status NESL/FESA/ 
Other Statusa Habitat Requirementsb 

Potential to Occur 
within Project 

Yellow-billed cuckoo 
(Coccyzus 
americanus) 

G2/Threatened/USFWS-
BCC 

Wooded habitat with dense cover and water nearby, 
including woodlands with low, scrubby, vegetation, 
overgrown orchards, abandoned farmland, and 
dense thickets along streams and marshes. In the 
West, nests are often placed in willows (Salix sp.) 
along streams and rivers, with nearby cottonwoods 
(Populus sp.) serving as foraging sites. 

No suitable habitat 
present  

Mammals 

Gray wolf (Canis lupis) G1/Endangered/PEXPN Wide range of habitats include temperate forests, 
mountains, tundra, taiga, and grasslands. Wolves 
are habitat generalists and lived throughout the 
northern hemisphere. They only require ungulate 
prey and human-caused mortality rates that are not 
excessive. 

No suitable habitat 
present  

a Other Status 
b NNHP, 2008; USFWS, 2019; NatureServe, 2019 
EXPN = experimental non-essential population. A species listed as experimental and non-essential. Experimental, nonessential 
populations of endangered species (e.g., red wolf) are treated as threatened species on public land, for consultation purposes, 
and as species proposed for listing on private land. 
G1 = Group 1: Those species or subspecies that no longer occur on Navajo Nation 
G2 = Group 2: “Endangered” – A species or subspecies whose prospects of survival or recruitment are in jeopardy. 
G3 = Group 3: “Endangered” – A species or subspecies whose prospects of survival or recruitment are likely to be in jeopardy in 
the foreseeable future. 
G4 = Group 4: Any species or subspecies for which the NNDFW does not currently have sufficient information to support their 
being listed in G2 or G3 but has reason to consider them. 
PEXPN = proposed experimental population, non-essential. Species proposed for official listing as experimental and non-
essential. 
USFWS-BCC = U.S. Fish and Wildlife Service - Bird of Conservation Concern 
 

 



Biological Resources Report  
 

GES1212191539HOU 4-1 

4. Results 
This section provides the results of the biological resources investigation of the Mine Site and BRA. 
Biologists assessed the Mine Site and BRA for potentially suitable habitat for special-status plants and 
wildlife. None of the 21 species listed in Tables 3-1 and 3-2 were observed during the biological 
investigation. None of the special-status plant species have potentially suitable habitat. Biologists 
identified potentially suitable foraging habitat throughout the Mine Site or BRA for three special-status 
wildlife species (Table 3-2): 

• Golden eagle (Aquila chrysaetos) 
• Ferruginous hawk (Buteo regalis)  
• Peregrine falcon (Falco peregrinus anatum) 

4.1 Staff and Timing 

Three biologists, Maggie Eshelman/Jacobs, Morgan King/Jacobs, and Dan Fillipi/Hemlock conducted the 
biological resource investigations of the Mine Site and BRA in September and October 2017, April 2018, 
and May 2019. 

The initial biological monitoring was conducted in October 2017. 

4.2 Flora 

Biologists observed that the Mine Site had been historically disturbed. Rehabilitation efforts had resulted 
in moderate cover and diversity of shrubs and grasses at the Site. Conversely, the BRA exhibited no 
evidence of historical disturbance. 

4.2.1 Special-Status Plants 

The Mine Site and BRA have no potentially suitable habitat for the species listed in Table 3-1. 

4.2.2 Vegetation 

During reconnaissance-level vegetation classification, botanists observed one vegetation type throughout 
the Mine Site and BRA: plains-mesa sand scrub. A representative photograph of the plains-mesa sand 
scrub vegetation is provided in Appendix D.  

Plains-mesa sand scrub habitat is generally devoid of tree species, although an occasional juniper 
(Juniperus monosperma) may occur and is characterized by sand sagebrush (Artemisia filifolia), fourwing 
saltbush (Atriplex canescens), broom snakeweed (Gutierrezia sarothrae), Torrey ephedra (Ephedra 
torreyana), frosted mint (Poliomintha incana), and rabbitbrush (Chrysothamnus greenii). 

4.3 Fauna 

A variety of reptiles, birds, and mammals have the potential to occur at the Mine Site location. The 
following sections describe wildlife observations made at the Mine Site and BRA. 

4.3.1 Special-Status Wildlife 

At the Mine Site and BRA, potentially suitable foraging habitat was present for golden eagle, ferruginous 
hawk, and peregrine falcon. There are no cliff nesting features within vicinity of the Mine Site. No suitable 
habitat is present for the remaining special-status wildlife species within the Mine Site and BRA. 



 Biological Resources Report 

 

4-2 GES1212191539HOU 

During the Jacobs field team’s multiple visits to the area, raptor species such as red-tailed hawk (Buteo 
jamaicensis) and northern harrier (Circus cyaneus) were observed flying or perched. No active nests were 
found. 

4.3.2 Migratory Bird Treaty Act 

Biological monitors were present during RSE investigation activities when there was potential to 
encounter species and nests protected by the MBTA. No active nests were encountered within the Mine 
Site or BRA area, so avoidance buffers were not necessary. 



Biological Resources Report  
 

GES1212191539HOU 5-1 

5. Conclusions  
Observations made by Jacobs biologists during the biological investigation of the Firelight No. 6 Mine Site 
and BRA are summarized as follows: 

• Special-Status Wildlife 

– No FESA or NNDFW special-status species were observed, but potentially suitable foraging 
habitat is present for ferruginous hawk, golden eagle, and peregrine falcon. 

• Special-Status Plants 

– No FESA or NNDFW special-status plants were observed, and no suitable habitat is present for 
any of the special-status plant species. 

• MBTA-Protected Species 

– No active nests protected by MBTA were observed in the Mine Site or BRA during RSE activities. 
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04-October-2017
Maggie Eshleman - Biologist
CH2M
9189 South Jamaica Street
Englewood, CO 80113

SUBJECT: Four Corners Uranium Project - Tribal Lands Program 
Maggie Eshleman,

NNHP has performed an analysis of your project in comparison to known biological resources of the Navajo 
Nation and has included the findings in this letter.  The letter is composed of seven parts.  The sections as 
they appear in the letter are: 

1.  Known Species – a list of all species within relative proximity to the project 
2.  Potential Species – a list of potential species based on project proximity to respective suitable habitat
3.  Quadrangles – an exhaustive list of quads containing the project 
4.  Project Summary – a categorized list of biological resources within relative proximity to the project 
 grouped by individual project site(s) or quads 
5.  Conditional Criteria Notes – additional details concerning various species, habitat, etc.
6.  Personnel Contacts – a list of employee contacts
7.  Resources – identifies sources for further information

Known Species lists “species of concern” known to occur within proximity to the project area.  Planning for 
avoidance of these species is expected.  If no species are displayed then based upon the records of the 
Navajo Nation Department of Fish and Wildlife (NNDFW) there are no “species of concern” within proximity to 
the project.  Refer to the Navajo Endangered Species List (NESL) Species Accounts for recommended 
avoidance measures, biology, and distribution of NESL species on the Navajo Nation 
(www.nndfw.org/nnhp/sp_account.htm).

Potential Species lists species that are potentially within proximity to the project area and need to be evaluated 
for presence/absence.  If no species are found within the Known or Potential Species lists, the project is not 
expected to affect any federally listed species, nor significantly impact any tribally listed species or other 
species of concern. Potential for species has been determined primarily on habitat characteristics and species 
range information.  A thorough habitat analysis, and if necessary, species specific surveys, are required to 
determine the potential for each species.

Species of concern include protected, candidate, and other rare or otherwise sensitive species, including 
certain native species and species of economic or cultural significance.  For legally protected species, the 
following tribal and federal statuses are indicated:  NESL, federal Endangered Species Act (ESA), Migratory 
Bird Treaty Act (MBTA), and Eagle Protection Act (EPA).  No legal protection is afforded species with only 
ESA candidate, NESL group 4 status, and species listed on the Sensitive Species List. Please be aware of 
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these species during surveys and inform the NNDFW of observations.  Reported observations of these 
species and documenting them in project planning and management is important for conservation and may 
contribute to ensuring they will not be up listed in the future.

In any and all correspondence with NNDFW or NNHP concerning this project please cite the Data Request 
Code associated with this document.  It can be found in this report on the top right corner of the every page.  
Additionally please cite this code in any biological evaluation documents returned to our office.

1. Known Species  (NESL=Navajo Endangered Species List, FE=Federally Endangered, 
FT=Federally Threatened, FC=Federal Candidate)

Species
17cNoneACGE = Accipiter gentilis / Northern Goshawk   NESL G4
17cNoneAQCH = Aquila chrysaetos / Golden Eagle   NESL G3
17cNoneATCU = Athene cunicularia / Burrowing Owl   NESL G4
17cNoneCASP = Carex specuicola / Navajo Sedge   NESL G3   FT
17cNoneEMTREX = Empidonax traillii extimus / Southwestern Willow Flycatcher   NESL G2   FE
17cNoneERSI = Erigeron sivinskii / Sivinski's Fleabane   NESL G4
17cNoneFAPE = Falco peregrinus / Peregrine Falcon   NESL G4
17cNoneGLGN = Glaucidium gnoma / Northern Pygmy-owl   NESL G4
17cNoneLIPI = Lithobates pipiens / Northern Leopard Frog   NESL G2
17cNoneORST = Oreohelix strigosa / Rocky Mountainsnail   NESL G4
17cNonePUPA = Puccinellia parishii / Parish's Alkali Grass   NESL G4
17cNoneSCMEVE = Sclerocactus mesae-verdae / Mesa Verde Cactus   NESL G2  FT
17cNoneSTOCLU = Strix occidentalis lucida / Mexican Spotted Owl   NESL G3   FT
17cNoneVIVI = Vireo vicinior / Gray Vireo   NESL G4

2. Potential Species
Species

17chACGE = Accipiter gentilis / Northern Goshawk   NESL G4
17chAEAC = Aegolius acadicus / Northern Saw-whet Owl   NESL G4
17chAQCH = Aquila chrysaetos / Golden Eagle   NESL G3
17chASWE = Asclepias welshii / Welsh's Milkweed   NESL G3   FT
17chATCU = Athene cunicularia / Burrowing Owl   NESL G4
17chBURE = Buteo regalis / Ferruginous Hawk   NESL G3
17chCASP = Carex specuicola / Navajo Sedge   NESL G3   FT
17chCHMO = Charadrius montanus / Mountain Plover   NESL G4
17chCIME = Cinclus mexicanus / American Dipper   NESL G3
17chCIRY = Cirsium rydbergii / Rydberg's Thistle   NESL G4
17chCYPAPU = Cypripedium parviflorum var. pubescens / Yellow Lady's Slipper   NESL G4
17chDEOB = Dendragapus obscurus / Blue Grouse   NESL G4
17chEMTREX = Empidonax traillii extimus / Southwestern Willow Flycatcher   NESL G2   FE
17chERLASA = Eriogonum lachnogynum var. sarahiae / Sarah's Buckwheat   NESL G4
17chERRH = Erigeron rhizomatus / Rhizome Fleabane/zuni Fleabane   NESL G2   FT
17chERSI = Erigeron sivinskii / Sivinski's Fleabane   NESL G4
17chFAPE = Falco peregrinus / Peregrine Falcon   NESL G4
17chGIRO = Gila robusta / Roundtail Chub   NESL G2
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17chGLGN = Glaucidium gnoma / Northern Pygmy-owl   NESL G4
17chLENA = Lesquerella navajoensis / Navajo Bladderpod   NESL G3
17chLIPI = Lithobates pipiens / Northern Leopard Frog   NESL G2
17chPAFA = Patagioenasa fasciata / Band-tailed Pigeon   NESL G4
17chPLZO = Platanthera zothecina / Alcove Bog-orchid   NESL G3
17chPRSP = Primula specuicola / Cave Primrose   NESL G4
17chPTLU = Ptchocheilus lucius / Colorado Pikeminnow   NESL G2
17chPUPA = Puccinellia parishii / Parish's Alkali Grass   NESL G4
17chSCMEVE = Sclerocactus mesae-verdae / Mesa Verde Cactus   NESL G2  FT
17chSTOCLU = Strix occidentalis lucida / Mexican Spotted Owl   NESL G3   FT
17chSYWE = Symphyotrichum welshii / Welsh's American-aster   NESL G4
17chVUMA = Vulpes macrotis / Kit Fox   NESL G4
17chZIVA = Zigadenus vaginatus / Alcove Death Camass   NESL G3

Quadrangles
Boot Mesa (36110-H3) / AZ, UT 17ch2m102
Cove (36109-E2) / AZ 17ch2m102
Garnet Ridge (36109-H7) / AZ, UT 17ch2m102
Goulding (37110-A2) / UT, AZ 17ch2m102
Horse Mesa (36109-F1) / AZ, NM 17ch2m102
Mexican Cry Mesa (36109-E3) / AZ 17ch2m102
Mystery Valley (36110-H2) / AZ, UT 17ch2m102
Oljeto (37110-A3) / UT, AZ 17ch2m102
Rooster Rock (36109-H8) / AZ, UT 17ch2m102
Sulphur Spring (36108-F6) / NM 17ch2m102
Toh Atin Mesa East (36109-H3) / AZ, UT 17ch2m102

3. Quadrangles (7.5 Minute)

4. Project Summary  (EO1 Mile/EO 3 Miles=elements occuring within 1 & 3 miles., 
MSO=mexican spotted owl PACs, POTS=potential species, RCP=Biological Areas)

17ch2m102SITE EO1MI EO3MI QUAD MSO POTS RCP
Climax Transfer 
Station Background

SCMEVE ATCU, 
EMTREX, 
LIPI, SCMEVE

Sulphur Spring 
(36108-F6) / NM

None VUMA, CHMO, 
BURE, ATCU, 
AQCH, 
SCMEVE

Area 1

Cove Background GLGN, 
ORST

ACGE, AQCH, 
CASP, ERSI, 
FAPE, GLGN, 
ORST, 
STOCLU

Cove (36109-E2) / 
AZ

MSO PAC 
656090 - West 
of Cove, MSO 
PAC 657180 - 
South of Cove 
II, MSO PAC 
658671 - South 
of Cove

STOCLU, LIPI, 
PAFA, GLGN, 
FAPE, 
EMTREX, 
DEOB, AQCH, 
AEAC, ACGE, 
ZIVA, PUPA, 
PLZO, LENA, 
ERSI, ERRH, 
ERLASA, 
CYPAPU, CIRY, 
CASP

Area 1, Area 3
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17ch2m102SITE EO1MI EO3MI QUAD MSO POTS RCP
Cove Background GLGN ACGE, AQCH, 

ERSI, GLGN, 
ORST, 
STOCLU

Mexican Cry Mesa 
(36109-E3) / AZ

MSO PAC 
656090 - West 
of Cove, MSO 
PAC 657180 - 
South of Cove II

STOCLU, LIPI, 
PAFA, FAPE, 
EMTREX, 
DEOB, CHMO, 
AQCH, AEAC, 
ZIVA, PRSP, 
PLZO, LENA, 
ERSI, ERRH, 
ERLASA, 
CYPAPU, CIRY, 
CASP

Area 1

King Tutt 
Background

AQCH AQCH, VIVI Horse Mesa 
(36109-F1) / AZ, 
NM

None STOCLU, LIPI, 
FAPE, 
EMTREX, 
CHMO, AQCH, 
ZIVA, PUPA, 
PLZO, CIRY, 
CASP

Area 1, Area 3

Monument 2 
Backgorund

None AQCH, PUPA Garnet Ridge 
(36109-H7) / AZ, 
UT

None VUMA, LIPI, 
FAPE, 
EMTREX, CIME, 
BURE, ATCU, 
AQCH, ZIVA, 
PUPA, PRSP, 
PLZO, CIRY, 
CASP, ASWE

Area 3

Monument 2 
Backgorund

AQCH AQCH, PUPA Rooster Rock 
(36109-H8) / AZ, 
UT

None FAPE, 
EMTREX, 
BURE, ATCU, 
AQCH, PUPA, 
ASWE

Area 3

Monument Valley 
Background

None None Boot Mesa 
(36110-H3) / AZ, 
UT

None FAPE, 
EMTREX, 
CHMO, BURE, 
AQCH, ZIVA, 
SYWE, PRSP, 
PLZO, CIRY, 
CASP

Area 3

Monument Valley 
Background

None AQCH Goulding 
(37110-A2) / UT, 
AZ

None FAPE, CHMO, 
BURE, AQCH, 
ASWE

Area 1

Monument Valley 
Background

None None Mystery Valley 
(36110-H2) / AZ, 
UT

None FAPE, CHMO, 
BURE, AQCH

Area 3

Monument Valley 
Background

None None Oljeto (37110-A3) / 
UT, AZ

None LIPI, FAPE, 
EMTREX, 
CHMO, AQCH

Area 3

Monument Valley 
Background 1

None AQCH Goulding 
(37110-A2) / UT, 
AZ

None FAPE, CHMO, 
BURE, AQCH, 
ASWE

Area 1

Monument Valley 
Background 2

None None Mystery Valley 
(36110-H2) / AZ, 
UT

None FAPE, CHMO, 
BURE, AQCH

Area 3

Tse Tah Background None AQCH Toh Atin Mesa 
East (36109-H3) / 
AZ, UT

None VUMA, 
STOCLU, LIPI, 
PTLU, GIRO, 
FAPE, 
EMTREX, 
CHMO, ATCU, 
AQCH, PUPA

Area 3
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A. Biological Resource Land Use Clearance Policies and Procedures (RCP) - The purpose of the 
RCP is to assist the Navajo Nation government and chapters ensure compliance with federal and Navajo 
laws which protect, wildlife resources, including plants, and their habitat resulting in an expedited land use 
clearance process. After years of research and study, the NNDFW has identified and mapped wildlife 
habitat and sensitive areas that cover the entire Navajo Nation. 
The following is a brief summary of six (6) wildlife areas: 
1. Highly Sensitive Area – recommended no development with few exceptions.
2. Moderately Sensitive Area – moderate restrictions on development to avoid sensitive species/habitats.
3. Less Sensitive Area – fewest restrictions on development.
4. Community Development Area – areas in and around towns with few or no restrictions on 
development. 
5. Biological Preserve – no development unless compatible with the purpose of this area. 
6. Recreation Area – no development unless compatible with the purpose of this area.
None - outside the boundaries of the Navajo Nation 
This is not intended to be a full description of the RCP please refer to the our website for additional 
information at www.nndfw.org/clup.htm.

5. Conditional Criteria Notes  (Recent revisions made please read thoroughly.  For certain 
species, and/or circumstances, please read and comply)

B. Raptors – If raptors are known to occur within 1 mile of project location: Contact the NNHP zoologist at 
871-7070 regarding your evaluation of potential impacts and mitigation.
Golden and Bald Eagles- If Golden or Bald Eagle are known to occur within 1 mile of the project, decision 
makers need to ensure that they are not in violation of the Golden and Bald Eagle Nest Protection 
Regulations found at www.nndfw.org/nnhp/docs_reps/gben.pdf.
Ferruginous Hawks – Refer to Navajo Nation Department of Fish and Wildlife’s Ferruginous Hawk 
Management Guidelines for Nest Protection (www.nndfw.org/nnhp/docs_reps.htm) for relevant information 
on avoiding impacts to Ferruginous Hawks within 1 mile of project location.
Mexican Spotted Owl - Please refer to the Navajo Nation Mexican Spotted Owl Management Plan 
(www.nndfw.org/nnhp/docs_reps.htm) for relevant information on proper project planning near/within 
spotted owl protected activity centers and habitat.

C. Surveys – Biological surveys need to be conducted during the appropriate season to ensure they are 
complete and accurate please refer to NN Species Accounts www.nndfw.org/nnhp/sp_account.htm. 
Surveyors on the Navajo Nation must be permitted by the Director, NNDFW.  Contact Jeff Cole at (928) 
871-6450 for permitting procedures.  Questions pertaining to surveys should be directed to the NNDFW 
the NNHP Zoologist for animals, and the NNHP Botanist for plants. Questions regarding biological 
evaluation should be directed to Jeff Cole at 871-6450. 

D. Oil/Gas Lease Sales – Any settling or evaporation pits that could hold contaminants should be lined 
and covered.  Covering pits, with a net or other material, will deter waterfowl and other migratory bird use. 
Lining pits will protect ground water quality. 

E. Power line Projects – These projects need to ensure that they do not violate the regulations set forth 
in the Navajo Nation Raptor Electrocution Prevention Regulations found at 
www.nndfw.org/nnhp/docs_reps/repr.pdf.
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F. Guy Wires – Does the project design include guy wires for structural support?  If so, and if bird species 
may occur in relatively high concentrations in the project area, then guy wires should be equipped with 
highly visual markers to reduce the potential mortality due to bird-guy wire collisions.  Examples of visual 
markers include aviation balls and bird flight diverters.  Birds can be expected to occur in relatively high 
concentrations along migration routes (e.g., rivers, ridges or other distinctive linear topographic features) 
or where important habitat for breeding, feeding, roosting, etc. occurs.  The U.S. Fish and Wildlife Service 
recommends marking guy wires with at least one marker per 100 meters of wire.

G. San Juan River – On 21 March 1994 (Federal Register, Vol. 59, No. 54), the U.S. Fish and Wildlife 
Service designated portions of the San Juan River (SJR) as critical habitat for Ptychocheilus lucius 
(Colorado pikeminnow) and Xyrauchen texanus (Razorback sucker).  Colorado pikeminnow critical habitat 
includes the SJR and its 100-year floodplain from the State Route 371 Bridge in T29N, R13W, sec. 17 
(New Mexico Meridian) to Neskahai Canyon in the San Juan arm of Lake Powell in T41S, R11E, sec. 26 
(Salt Lake Meridian) up to the full pool elevation.  Razorback sucker critical habitat includes the SJR and 
its 100-year floodplain from the Hogback Diversion in T29N, R16W, sec. 9 (New Mexico Meridian) to the 
full pool elevation at the mouth of Neskahai Canyon on the San Juan arm of Lake Powell in T41S, R11E, 
sec. 26 (Salt Lake Meridian).  All actions carried out, funded or authorized by a federal agency which may 
alter the constituent elements of critical habitat must undergo section 7 consultation under the Endangered 
Species Act of 1973, as amended.  Constituent elements are those physical and biological attributes 
essential to a species conservation and include, but are not limited to, water, physical habitat, and 
biological environment as required for each particular life stage of a species.

H. Little Colorado River - On 21 March 1994 (Federal Register, Vol. 59, No. 54) the U.S. Fish and 
Wildlife Service designated Critical Habitat along portions of the Colorado and Little Colorado Rivers 
(LCR) for Gila cypha (humpback chub).  Within or adjacent to the Navajo Nation this critical habitat 
includes the LCR and its 100-year floodplain from river mile 8 in T32N R6E, sec. 12 (Salt and Gila River 
Meridian) to its confluence with the Colorado River in T32N R5E sec. 1 (S&GRM) and the Colorado River 
and 100-year floodplain from Nautuloid Canyon (River Mile 34) T36N R5E sec. 35 (S&GRM) to its 
confluence with the LCR. All actions carried out, funded or authorized by a federal agency which may alter 
the constituent elements of Critical Habitat must undergo section 7 consultation under the Endangered 
Species Act of 1973, as amended.  Constituent elements are those physical and biological attributes 
essential to a species conservation and include, but are not limited to, water, physical habitat, and 
biological environment as required for each particular life stage of a species.
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I. Wetlands – In Arizona and New Mexico, potential impacts to wetlands should also be evaluated.  The 
U.S. Fish & Wildlife Service's National Wetlands Inventory (NWI) maps should be examined to determine 
whether areas classified as wetlands are located close enough to the project site(s) to be impacted.  In 
cases where the maps are inconclusive (e.g., due to their small scale), field surveys must be completed.  
For field surveys, wetlands identification and delineation methodology contained in the "Corps of 
Engineers Wetlands Delineation Manual" (Technical Report Y-87-1) should be used. When wetlands are 
present, potential impacts must be addressed in an environmental assessment and the Army Corps of 
Engineers, Phoenix office, must be contacted.  NWI maps are available for examination at the Navajo 
Natural Heritage Program (NNHP) office, or may be purchased through the U.S. Geological Survey (order 
forms are available through the NNHP).  The NNHP has complete coverage of the Navajo Nation, 
excluding Utah, at 1:100,000 scale; and coverage at 1:24,000 scale in the southwestern portion of the 
Navajo Nation.  In Utah, the U.S. Fish & Wildlife Service's National Wetlands Inventory maps are not yet 
available for the Utah portion of the Navajo Nation, therefore, field surveys should be completed to 
determine whether wetlands are located close enough to the project site(s) to be impacted.  For field 
surveys, wetlands identification and delineation methodology contained in the "Corps of Engineers 
Wetlands Delineation Manual" (Technical Report Y-87-1) should be used.  When wetlands are present, 
potential impacts must be addressed in an environmental assessment and the Army Corps of Engineers, 
Phoenix office, must be contacted.  For more information contact the Navajo Environmental Protection 
Agency’s Water Quality Program.

J. Life Length of Data Request – The information in this report was identified by the NNHP and 
NNDFW's biologists and computerized database, and is based on data available at the time of this 
response.  If project planning takes more than two (02) years from the date of this response, verification of 
the information provided herein is necessary. It should not be regarded as the final statement on the 
occurrence of any species, nor should it substitute for on-site surveys.  Also, because the NNDFW 
information is continually updated, any given information response is only wholly appropriate for its 
respective request.

K. Ground Water Pumping - Projects involving the ground water pumping for mining operations, 
agricultural projects or commercial wells (including municipal wells) will have to provide an analysis on the 
effects to surface water and address potential impacts on all aquatic and/or wetlands species listed below. 
NESL Species potentially impacted by ground water pumping: Carex specuicola (Navajo Sedge), Cirsium 
rydbergii (Rydberg's Thistle), Primula specuicola (Cave Primrose), Platanthera zothecina (Alcove Bog 
Orchid), Puccinellia parishii (Parish Alkali Grass), Zigadenus vaginatus (Alcove Death Camas), Perityle 
specuicola (Alcove Rock Daisy), Symphyotrichum welshii (Welsh’s American-aster), Coccyzus 
americanus (Yellow-billed Cuckoo), Empidonax traillii extimus (Southwestern Willow Flycatcher), Rana 
pipiens (Northern Leopard Frog), Gila cypha (Humpback Chub), Gila robusta (Roundtail Chub), 
Ptychocheilus lucius (Colorado Pikeminnow), Xyrauchen texanus (Razorback Sucker), Cinclus mexicanus 
(American Dipper), Speyeria nokomis (Western Seep Fritillary), Aechmophorus clarkia (Clark's Grebe), 
Ceryle alcyon (Belted Kingfisher), Dendroica petechia (Yellow Warbler), Porzana carolina (Sora), 
Catostomus discobolus (Bluehead Sucker), Cottus bairdi (Mottled Sculpin), Oxyloma kanabense (Kanab 
Ambersnail)
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Wildlife Manager
Sam Diswood
928.871.7062
sdiswood@nndfw.org

Zoologist
Chad Smith
928.871.7070
csmith@nndfw.org  

Botanist
Nora Talkington
ntalkington@nndfw.org

Biological Reviewer
Pamela Kyselka
928.871.7065
pkyselka@nndfw.org

GIS Supervisor
Dexter D Prall
928.645.2898
prall@nndfw.org

Wildlife Tech
Sonja Detsoi
928.871.6472
sdetsoi@nndfw.org

6. Personnel Contacts
Navajo Endangered Species List: 
www.nndfw.org/nnhp/endangered.htm

Species Accounts:
www.nndfw.org/nnhp/sp_account.htm

Biological Investigation Permit Application
www.nndfw.org/nnhp/study_permit.htm

Navajo Nation Sensitive Species List
www.nndfw.org/nnhp/trackinglist.htm

Various Species Management and/or Document 
and Reports
www.nndfw.org/nnhp/docs_reps.htm

Consultant List
www.nndfw.org/bi_consult_list_2014.pdf

7. Resources

 

Dexter D Prall, GIS Supervisor - Natural Heritage Program
Navajo Nation Department of Fish and Wildlife
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Invoice for 17ch2m102
Please make payable to NAVAJO NATION

10/4/2017

Total Number of Quads: 11

Number of Additional Quads: 7

Cost ($75 plus $5 each additional Quad): $110.00

Project Measurements

$110.00
PLEASE PAY THIS AMOUNT

Payment for Data Response 17ch2m102

(Please cut along the dashed line and return with payment)

10/4/2017

Please make payable to NAVAJO NATION

Navajo Natural Heritage Program
PO Box 1480
Window Rock, AZ 86515
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Appendix D. Representative Photographs  

 

GES1212191539HOU D-1 

 
Project Title Biological Resources Report  

Location Firelight No. 6 Mine Site - Arizona 

Date October 2017 

 

Representative Photo Log of Firelight No. 6 Mine Site 

 

Photograph 1: Representative Habitat 
Taken by: M. Eshleman Date taken: October 2017 

 



Cultural Resources Compliance Form 



THE NAVAJO NATION
HERITAGE & HISTORIC PRESERVATION DEPARTMENT

PO Box 4950, Window Rock, Arizono 8651 5
TEL: (9281 871-7198 FAx: (928) 871-7886

ROUTE COPIES TO:

E DCRM

CULTURAL RESOURCES COMPLIANCE FORM

PROJECT TITLE:
A Cultural Resource lnventory of the Firelight No. 6 Mine Site in the Oljato Chapter. NavaJo County. Arizona. for
CH2IVI Hill Engineers, lnc
LEAD AGENCY:

SpONSOR: Jennifer P. Laggan, Project Manager, CH2M Hill Engineers, lnc.,2702 Margaret Falls

pRoJEcr DESCRTpToN: 
Lane Katy rexas77494

CH2M Hill Engineers lnc.. is proposing a Removal Site Evaluation (RSE) between Cyprus Amax Minerals Company
(Cyprus Amax), the USEPA, and the NNEPA. The RSE process has five phases: (1) assessment of background
areas (2) performing gamma scanning on historical mine features and implementing a background study; (3)
evaluating the lateral and vertical extent of contamination in surface and subsurface soils and sediments in historical
mine sites; (4) identifying water wells and springs within the vicinity; (5) sampling water quality from water wells and
springs within the vicinity. This project involves the completion of gamma scanning and soil/sediment sampling as
well as testing water quality. Scanning and sampling activities will involve the use of vehicles along the former haul
roads and in the former mine areas. The prolect area includes the previously reclaimed Firelight No. 6 mine, a former
haul road, and one reference area where background samples will be collected (Background Area No. 2 Alluvium
over Chinle Formation). The undertaking will include conducting gamma scanning and soil/sediment sampling. The
area of effect for the Firelight No. 6 AUM, haul road, and background area. The Firelight Mrne was surveyed for '10.0-

acres; Haul Road (6,782-ft) was surveyed for 4.67-acres; Background area/Alluvium was surveyed for 2.o-acres.
The area of effect is 16.67-acres.
LAND STATUS: Navajo Tribal Trust

. Oljato
Project is located on the Boot Mesa & Mystery Valley Quadrangles. Navajo County, Arizona
G&SRPM

R. 19 E- Sec. Unplafted & Proiected

PROJECT ARCHAEOLOGIST: Rena Martin, Lisa Zohnnie, Patricia Moone, Clarina Clark, Shane V
Wero and Arlo Werito

NAVAJO ANTIQUITIES PERMIT NO.: 817645

CHAPTER:

LOCATION:

T. 4'.t N.,

DATE INSPECTED:

DATE OF REPORT:

TOTAL ACREAGE INSPECTED:

LIST OF ELIGIBLE PROPERTIES:

o9t21117 - 10t20t17

08t24t18

32.56 - ac

Class lll pedestrian inventory with transects spaced 15 m apart

(3) srrEs
AZ-J -7 -9, Az-J -6-1 3, AZJ-6-i 4

(1) srrE
AZJ-6-13

(2) SITES
M-J-7-9, AZJ-6-14

-DOCUMENT IS VOID IF ALTERED-

LIST OF NON.ELIGIBLE PROPERTIES:

NNHPD No.'HPE!Q;785
OTHER PROJECT NO.: DCRM 2017-53

USEPA

METHOD OF INVESTIGATION:

LIST OF CULTURAL RESOURCES FOUND:



HPD-18-785 / DCRM 2017-s3
Poge 2, continued

LIST OF ARCHAEOLOGICAL RESOURCES:
(1) SrrE
AZ-J-6-t3

EFFECT/CONDITIONS OF COMPLIANCE: No historic properties affected with the following conditions:

Site AZJ-6-13:
1. Site boundary will be temporarily fenced under the direction of a qualified archaeologist prior to undertaking.
2. lf samples need to be taken inside of the site boundary, the sampling will be monitored by a qualified archaeologist
3. A monitoring report will be submitted to NNHHPD within 3o-days of monitoring activity.

FORM PREPARED BY: Tamara Billie
FINALIZED: September 19, 201 8

Notification to Proceed
Recommended

Conditions:

rNo

oNo
0q

Richard M. Begay, D Mgr./THPO
The Navajo Nation
Heritage & Historic PreseNation Department

Date

Date

/v"" o No qffi,(
Navajo Reg jon Appfoval

A t/-/t BIA Navalo Regi ona I Office

REGIONAL DIRECTO& NA\"\'] O

.DOCUMENT IS VOID IF ALTERED-

Sites AZ-J-7-9 & AZJ-5-14:
No further treatments are recommended as all research potential has been exhausted.

ln the event of a discauery l"discovery" means any previously unidentified or inmrrectly identified cultural resources including but not limited to
archaeological deposits, human remains, or locations reportedly associated with Native American religious/traditional beliefs or practicesl, all
operations in the immediate vicinity of the discovery must cease, and the Navajo Nation Historic Preservation Oepartment must be notified at
(928) 871-7198.

@ ves

It ves











Appendix C
Field Documentation



 

 

 FCUP Tribal Photo Log 
 

Log Date: March 2, 2022 Log Time: 16:00 
Person Taking Photo: Dawn Townsen   

 

Mine and Feature Information 

Mine Area: Firelight No. 6 
Mine Site: Firelight No. 6 
General Comments: Metal tube. Unknown purpose. 

 

Photos 
 
 



 

 

 
 
Direction Taken:            N/A 
Photo Comments:         Metal tube approximately 1.25 ft 
Photo Coordinate:        -110.25870356299998, 36.913682091000055 



 

 

 

 
 
Direction Taken:            S 
Photo Comments:          
Photo Coordinate:        -110.25870725599998, 36.91368221700003 



 

 

 
 

 
 
Direction Taken:            N/A 
Photo Comments:          
Photo Coordinate:        -110.25870434299998, 36.91370174000008 



 

 

 
Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Gavin Wagoner 
Has an Office QC Check been completed on this form?  
Office QC Name  



 

 

 FCUP Tribal Photo Log 
 

Log Date: March 2, 2022 Log Time: 15:56 
Person Taking Photo: Dawn Townsen   

 

Mine and Feature Information 

Mine Area: Firelight No. 6 
Mine Site: Firelight No. 6 
General Comments: Pipe 

 

Photos 
 
 



 

 

 
 
Direction Taken:            N 
Photo Comments:         Pipe sticking out of the ground filled with sand 
Photo Coordinate:        -110.25871025299995, 36.91378917800006 



 

 

 

 
 
Direction Taken:            N/A 
Photo Comments:         6 inch metal pipe filled with soil 
Photo Coordinate:        -110.25870210099998, 36.913778697000055 



 

 

 
Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Gavin Wagoner 
Has an Office QC Check been completed on this form?  
Office QC Name  



 

 

 FCUP Tribal Photo Log 
 

Log Date: March 2, 2022 Log Time: 15:41 
Person Taking Photo: Dawn Townsen   

 

Mine and Feature Information 

Mine Area: Firelight No. 6 
Mine Site: Firelight No. 6 
General Comments: MV-31_NNWP05 

 

Photos 
 
 



 

 

 
 
Direction Taken:            E 
Photo Comments:         Area around NNWP05 
Photo Coordinate:        -110.26059587399999, 36.91316748300005 



 

 

 

 
 
Direction Taken:            S 
Photo Comments:         Area around NNWP05 
Photo Coordinate:        -110.26020718399997, 36.91322353700008 



 

 

 

 
 
Direction Taken:            E 
Photo Comments:         Area around NNWP05 
Photo Coordinate:        -110.26014819799997, 36.91288263000007 



 

 

 
Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Gavin Wagoner 
Has an Office QC Check been completed on this form?  
Office QC Name  



 

 

 FCUP Tribal Photo Log 
 

Log Date: May 6, 2019 Log Time: 10:51 
Person Taking Photo: Gavin Wagoner   

 

Mine and Feature Information 

Mine Area: Firelight No. 6 
Mine Site: Firelight No. 6 
General Comments: Cistern which is west of the mine site out side of the 1 mile distance. There is 

water in the cistern.  
 

Photos 
 
 

 
 
Direction Taken:            SW 
Photo Comments:          
Photo Coordinate:        -110.28170696599994, 36.91372210700007 



 

 

 
 

 
 
Direction Taken:             
Photo Comments:         Cistern over 1mile west of the Firelight Mine Site. 
Photo Coordinate:        -110.28172058899997, 36.913660210000046 
 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Gavin Wagoner 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 



 

 

 FCUP Tribal Photo Log 
 

Log Date: May 6, 2019 Log Time: 10:08 
Person Taking Photo: Gavin Wagoner   

 

Mine and Feature Information 

Mine Area: Firelight No. 6 
Mine Site: Firelight No. 6 
General Comments: NNWP05 area. No evidence of waste pile at surface. One large rock on 

western side of NNWP05. 
 

Photos 
 
 

 
 
Direction Taken:            S 
Photo Comments:         NNWP05 
Photo Coordinate:        -110.26043650199995, 36.91293531400004 



 

 

 
 

 
 
Direction Taken:            E 
Photo Comments:         Vegetation looks similar to the surrounding area. 
Photo Coordinate:        -110.26041055799999, 36.91288698500006 
 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Kelly O'Neal 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 



 

 

 FCUP Tribal Photo Log 
 

Log Date: May 6, 2019 Log Time: 09:53 
Person Taking Photo: Gavin Wagoner   

 

Mine and Feature Information 

Mine Area: Firelight No. 6 
Mine Site: Firelight No. 6 
General Comments: Potential decline area. No evidence found except that the area has been 

disturbed.  
 

Photos 
 
 

 
 
Direction Taken:            S 
Photo Comments:         Potential decline area. No evidence found except area has been disturbed.  
Photo Coordinate:        -110.26016318899997, 36.914040440000065 



 

 

 
 

 
 
Direction Taken:            E 
Photo Comments:         Potential decline area. No evidence found except that the area has been 
disturbed.  
Photo Coordinate:        -110.26014611399995, 36.91403421700005 
 
 



 

 

 
 
Direction Taken:            E 
Photo Comments:         Potential decline area. No evidence found except that the area has been 
disturbed.  
Photo Coordinate:        -110.26014681299995, 36.914034109000056 
 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Kelly O'Neal 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 



 

 

 FCUP Tribal Photo Log 
 

Log Date: May 6, 2019 Log Time: 09:38 
Person Taking Photo: Gavin Wagoner   

 

Mine and Feature Information 

Mine Area: Firelight No. 6 
Mine Site: Firelight No. 6 
General Comments: Potential dewatering well water level is 19.60 and TD is 96.46 ft. 

 

Photos 
 
 

 
 
Direction Taken:            E 
Photo Comments:         Dewatering well 
Photo Coordinate:        -110.25875985599998, 36.91425619700004 



 

 

 
 

 
 
Direction Taken:            E 
Photo Comments:          
Photo Coordinate:        -110.25876349499998, 36.91425123800008 
 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Kelly O'Neal 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Feature Logs



Biological Logs



Biological Observation Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Dose Rate: 8

Time: 12:34

Name: Maggie Eshleman

Log Date: 9/21/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

S/N of Geode:

Latitude 36.91439371

Longitude -110.25946504

Time Stamp Sep 21, 2017 12:34:43 PM

Altitude (m) 1563

Accuracy (m) 3

HABITAT AND T&E

S/N of MicroREM: Other

T&E Species Present?: No

Species Description:

T&E Species Habitat Present?: No

Habitat Description:

General Habitat Description: Disturbed vegetation is made up of invasive, and lower shrub cover. Broom snakeweed 
dominant in these areas. Undisturbed areas: sand sage, Poliomintha incana, 
rabbitbrush, broom snakeweed,

Wildlife and Avian Species 
Observed:

Was Disturbed Vegetation 
Observed?:

Yes

Invasives Description: Russian thistle, halogeton

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

(μrem/hr)

Feature ID of Disturbed Vegetation: MV-31_DA01

Was Invasive Vegetation 
Observed?:

Yes

Page 1 of 4Bio_Log_MV_Firelight No. 6_2017-09-25T06_06_00.xmlSource:



Field QC Check Name:

In-office QC Check Name: Maggie Eshleman

PHOTOS

Direction Facing: S

Notes: Dune habitat

Page 2 of 4Bio_Log_MV_Firelight No. 6_2017-09-25T06_06_00.xmlSource:



Biological Observation Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Dose Rate: 0

Time: 10:54

Name: Maggie Eshleman

Log Date: 9/21/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

02

Project Number: 693615.RD.05.02

S/N of Geode:

Latitude 36.92942437

Longitude -110.23571163

Time Stamp Sep 21, 2017 10:54:24 AM

Altitude (m) 1597

Accuracy (m) 3

HABITAT AND T&E

S/N of MicroREM:

T&E Species Present?: No

Species Description:

T&E Species Habitat Present?: No

Habitat Description: This area was very Sandy, but it is stabilized by vegetation throughout. Also no seeps, 
springs, or water features. Cliffs are present in the general vicinity, but none adjacent 
to the site.

General Habitat Description: Sand desert scrub. Broom snakeweed, yucca sp., ephedra viridis, Indian ricegrass, 
pleuraphis jamesii,

Wildlife and Avian Species 
Observed:

Northern harrier observed flying near background location

Was Disturbed Vegetation 
Observed?:

No

Invasives Description: Russian thistle

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

(μrem/hr)

Feature ID of Disturbed Vegetation:

Was Invasive Vegetation 
Observed?:

Yes

Page 3 of 4Bio_Log_MV_Monument Valley Background No. 2_2017-09-25T06_08_04.xmlSource:



Field QC Check Name: Dan Fillipi

In-office QC Check Name: Maggie Eshleman

PHOTOS

Direction Facing: NE

Notes: Representative habitat

Page 4 of 4Bio_Log_MV_Monument Valley Background No. 2_2017-09-25T06_08_04.xmlSource:



 

 

 FCUP Tribal Biological Observation Log 
 

Log Date: 2019-09-24 Log Time: 12:05 

Logger Name: Dan Fillipi Project Name: FCUP Navajo Nation 

 

Mine Information 

Mine Area: Firelight No. 6 

Mine Area Abbreviation: FL 

Mine Site / Background Area Name: Alluvium Over Chinle Background Reference Area No. 2 

Mine Site /Background Area Number: 3 

Project Number: 693694.FL.05.02 

GPS Coordinate: 0, 0 

 

Habitat and T&E 

T&E Species Present?: no 

T&E Species Description: No target species observed. See NNHP and USFWS lists for 

all species assessed. 

T&E Species Habitat Present?: no 

T&E Habitat Description: None 

General Habitat Description: Sand sage dominated scrub habitat with associated 

species, Nevada ephedra, rabbit brush. Sandy soils 

present. 

Wildlife and Avian Species Observed: None 

Was Disturbed Vegetation Observed?: no 

Feature ID assigned to Disturbed 

Vegetation: 

Not Applicable 

Was Invasive Vegetation Observed?: yes 

Invasive Vegetation Description: Russian Thistle 

  



 

 

Photos 

 

 
Direction Taken: N 

GPS Coordinate: 0, 0 

Photo Comments: Sand Dune Habitat  

 

Form QC 

Has a Field QC Check been completed on this form? yes 

Field QC Name Dan Fillipi 

Has an Office QC Check been completed on this form? Yes 

Office QC Name Morgan King 

 



 

 

 FCUP Tribal Biological Observation Log 
 

Log Date: 2019-05-18 Log Time: 10:05 

Logger Name: Morgan King Project Name: FCUP Navajo Nation 

 

Mine Information 

Mine Area: Firelight No. 6 

Mine Area Abbreviation: FL 

Mine Site / Background Area Name: Monument Valley Background No. 2 Chinle over Alluvium 

Mine Site /Background Area Number: 02 

Project Number: 693694.FL.05.02 

GPS Coordinate: -110.26162305531452, 36.90731411854782 

 

Habitat and T&E 

T&E Species Present?: no 

T&E Species Description: No target species observed. See NNHP and USFWS lists for 

all species assessed. 

T&E Species Habitat Present?: yes 

T&E Habitat Description: Potentially suitable foraging habitat for golden eagle and 

ferruginous hawk. 

General Habitat Description: POTENTIAL BACKGROUND SITE FOR FIRELIGHT SOUTH 

Sandy red soils. Sand sage dominated scrub habitat. 

Associated species, Nevada ephedra, rabbit brush, 

narrowleaf yucca, and galleta grass. Lots of annuals, but 

dominated by weedy Russian thistle. 

Wildlife and Avian Species Observed: Common raven, leopard lizard 

Was Disturbed Vegetation Observed?: no 

Feature ID assigned to Disturbed 

Vegetation: 

Not Applicable 

Was Invasive Vegetation Observed?: yes 

Invasive Vegetation Description: Russian thistle 

  



 

 

Photos 

 

 
Direction Taken: SW 

GPS Coordinate: -110.26162305531452, 36.90731411854783 

Photo Comments: Overview sand hills covered with annuals 



 

 

 
Direction Taken: NE 

GPS Coordinate: -110.26161064907424, 36.90719704252634 

Photo Comments: Disturbed Russian thistle in amongst rabbit brush and sand sage 



 

 

 
Direction Taken: S 

GPS Coordinate: -110.26156339573616, 36.90716346872959 

Photo Comments: Representative habitat scrub 

 

Form QC 

Has a Field QC Check been completed on this form? yes 

Field QC Name Morgan King 

Has an Office QC Check been completed on this form? Yes 

Office QC Name Morgan King 

 



 

 

 FCUP Tribal Biological Observation Log 
 

Log Date: 2019-05-18 Log Time: 09:47 

Logger Name: Morgan King Project Name: FCUP Navajo Nation 

 

Mine Information 

Mine Area: Firelight No. 6 

Mine Area Abbreviation: FL 

Mine Site / Background Area Name: Monument Valley Background No. 2 Chinle over Alluvium 

Mine Site /Background Area Number: 02 

Project Number: 693694.FL.05.02 

GPS Coordinate: -110.26265925116596, 36.909394974362655 

 

Habitat and T&E 

T&E Species Present?: no 

T&E Species Description: No target species observed. See NNHP and USFWS lists for 

all species assessed. 

T&E Species Habitat Present?: yes 

T&E Habitat Description: Potentially suitable foraging habitat for golden eagle and 

ferruginous hawk. 

General Habitat Description: POTENTIAL BACKGROUND SITE FOR FIRELIGHT NORTH 

Sandy red soils. Sand sage dominated scrub habitat. 

Associated species, Nevada ephedra, rabbit brush, 

narrowleaf yucca, and galleta grass. Lots of annuals, but 

dominated by weedy Russian thistle. 

Wildlife and Avian Species Observed: Common raven 

Was Disturbed Vegetation Observed?: no 

Feature ID assigned to Disturbed 

Vegetation: 

Not Applicable 

Was Invasive Vegetation Observed?: yes 

Invasive Vegetation Description: Russian thistle 

  



 

 

Photos 

 

 
Direction Taken: SW 

GPS Coordinate: -110.26265925116596, 36.90939497436267 

Photo Comments: Sandy soil with annual Russian thistle  



 

 

 
Direction Taken: S 

GPS Coordinate: -110.26266120912253, 36.909369390509475 

Photo Comments: Saltbush scrub with rabbit brush 



 

 

 
Direction Taken: NW 

GPS Coordinate: -110.2631158368845, 36.90940732373235 

Photo Comments: Overview of sand sage scrub habitat 

 

Form QC 

Has a Field QC Check been completed on this form? yes 

Field QC Name Morgan King 

Has an Office QC Check been completed on this form? Yes 

Office QC Name Morgan King 

 



FEATURE OBSERVATION LOG

Feature ID: MV-31_CA01

Feature Type: Culturally Sensitive Area (CA)

Reclamation Status: Not Applicable

Physical Description of Feature: A site with over 30 features made up of Anasazi shard and lithic scatter.

Visual Estimated Size of Feature: 80 80

Latitude 36.91397479

Longitude -110.25995769

Time Stamp Nov 09, 2017 10:24:12 AM

Altitude (m) 1569

GPS INFORMATION

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Time: 10:22

Name: Dawn Townsen

Date: 11/9/2017

Project: FCUP Navajo Nation

MINE AND FEATURE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Mine Site:

Mine Site Number:

Associated HMOSP 
Feature ID:

MV-31_CA01

Feature #: 01

0

Length (ft) Width (ft) Depth (ft)

Explanation: Not Applicable

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

Accuracy (m) 3

FeatureLog_MV-31_CA01_2017-11-11T07_24_33.xmlSource:



Photo 1

Notes:

Photo 2

Direction Facing: S

Notes: Pottery

Direction Facing: NE

FeatureLog_MV-31_CA01_2017-11-11T07_24_33.xmlSource:



Photo 3

Notes:

Direction Facing: W

FeatureLog_MV-31_CA01_2017-11-11T07_24_33.xmlSource:



Gamma Logs



Gamma Scanning Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Time: 12:33

Logger Initials: KO

Log Date: 9/22/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Monument Valley Background No. 2

2

Scan Location:

Correlation Plot #:

Latitude N/A

Longitude N/A

Time Stamp

Altitude (m) N/A

Accuracy (m) N/A

Filename Suffix:

Filename: MV-BG2-09222017-KO

GAMMA SCAN INFORMATION
Person Operating Backpack: Kelly O'Neal

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS Receiver: Mesa #204240 / Geode #204362

Who else is collecting data on 
this feature?

Matt Bissell

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

0

0

Approximate Min

Approximate Max

Notes: 1/2 of BG area

Field QC Check Name: Matt Bissell

In-office QC Check Name: Ashley Rivera

GammaMap_MV-BG02-20170922-KO.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Time: 9:46

Logger Initials: MB

Log Date: 9/22/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Monument Valley Background No. 2

2

Scan Location:

Correlation Plot #:

Latitude N/A

Longitude N/A

Time Stamp

Altitude (m) N/A

Accuracy (m) N/A

Filename Suffix:

Filename: MV-BG2-09222017-MB

GAMMA SCAN INFORMATION
Person Operating Backpack: Matt Bissell

S/N of 2x2: 2x2 #218563 / 44-10 #PR154615

S/N of Mesa/GPS Receiver: Mesa #204721 / Geode #194578

Who else is collecting data on 
this feature?

Kelly O'Neal

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

0

0

Approximate Min

Approximate Max

Notes: 1/2 of BG area

Field QC Check Name: Matt Bissell

In-office QC Check Name: Ashley Rivera

GammaMap_MV-BG02-20170922-MB.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Time: 8:00

Logger Initials: GW

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Firelight No. 6

31

Scan Location: Mine Site

Correlation Plot #:

Latitude 36.91423417

Longitude -110.25927407

Time Stamp Nov 07, 2017 08:04:58 AM

Altitude (m) 1569

Accuracy (m) 6.068

Filename Suffix:

Filename: MV-MS31-20171107-GW

GAMMA SCAN INFORMATION
Person Operating Backpack: Gavin Wagoner

S/N of 2x2: 2x2 #117648 / 44-10 #PR150507

S/N of Mesa/GPS Receiver: Mesa #187292 / Geode #204059

Who else is collecting data on 
this feature?

Todd Arrowood

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

0

0

Approximate Min

Approximate Max

Notes:

Field QC Check Name: Josh Yount

In-office QC Check Name: Jenna Ramsey

GammaMap_MV-MS31-20171107-GW.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Time: 8:12

Logger Initials: TA

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Firelight No. 6

31

Scan Location: Mine Site

Correlation Plot #:

Latitude 36.91421135

Longitude -110.25929938

Time Stamp Nov 07, 2017 08:13:48 AM

Altitude (m) 1570

Accuracy (m) 4.5509996

Filename Suffix:

Filename: MV-MS31-20171107-TA

GAMMA SCAN INFORMATION
Person Operating Backpack: Todd Arrowood

S/N of 2x2: 2x2 #218563 / 44-10 #PR154615

S/N of Mesa/GPS Receiver: Mesa #204721 / Geode #194578

Who else is collecting data on 
this feature?

Gavin Wagoner

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

0

0

Approximate Min

Approximate Max

Notes:

Field QC Check Name: Josh Yount

In-office QC Check Name: Jenna Ramsey

GammaMap_MV-MS31-20171107-TA.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Time: 8:14

Logger Initials: JY

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Firelight No. 6

31

Scan Location: Former Haul Road

Correlation Plot #:

Latitude 36.91421135

Longitude -110.25929938

Time Stamp Nov 07, 2017 08:13:48 AM

Altitude (m) 1570

Accuracy (m) 4.5509996

Filename Suffix:

Filename: MV-MS31-H1-20171107-JY

GAMMA SCAN INFORMATION
Person Operating Backpack: Josh Yount

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS Receiver: Mesa #204240 / Geode #204362

Who else is collecting data on 
this feature?

Other

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

0

0

Approximate Min

Approximate Max

Notes: No other scanners

Field QC Check Name: Josh Yount

In-office QC Check Name: Jenna Ramsey

GammaMap_MV-MS31-H1-20171107-JY.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 14:26

Logger Initials: CP

Log Date: 12/12/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 01

Latitude 36.91420338

Longitude -110.25983144

Time Stamp Dec 12, 2017 02:27:34 PM

Altitude (m) 1565

Accuracy (m) 4.5509996

Filename Suffix:

Filename: FL-CP01-12122017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

18371

19394

Approximate Min

Approximate Max

Notes: Number of Counts 207

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP01-12122017-CP.xmlSource:



PHOTOS

Direction Facing: E
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP01-12122017-CP.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 14:52

Logger Initials: CP

Log Date: 12/12/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 02

Latitude 36.91404522

Longitude -110.26056053

Time Stamp Dec 12, 2017 02:53:30 PM

Altitude (m) 1556

Accuracy (m) 6.068

Filename Suffix:

Filename: FL-CP02-12122017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

10588

11418

Approximate Min

Approximate Max

Notes: Number of Counts 223

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP02-12122017-CP.xmlSource:



PHOTOS

Direction Facing: W
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP02-12122017-CP.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 15:13

Logger Initials: CP

Log Date: 12/12/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 03

Latitude 36.91425647

Longitude -110.25961349

Time Stamp Dec 12, 2017 03:14:05 PM

Altitude (m) 1562

Accuracy (m) 6.068

Filename Suffix:

Filename: FL-CP03-12122017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

14703

15560

Approximate Min

Approximate Max

Notes: Number of Counts 214

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP03-12122017-CP.xmlSource:



PHOTOS

Direction Facing: 
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP03-12122017-CP.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 15:32

Logger Initials: CP

Log Date: 12/12/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 04

Latitude 36.9143294

Longitude -110.26014654

Time Stamp Dec 12, 2017 03:35:26 PM

Altitude (m) 1553

Accuracy (m) 10.6189995

Filename Suffix:

Filename: FL-CP04-12122017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

10158

10737

Approximate Min

Approximate Max

Notes: Number of Counts 203

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP04-12122017-CP.xmlSource:



PHOTOS

Direction Facing: W
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP04-12122017-CP.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 15:41

Logger Initials: CP

Log Date: 12/12/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 05

Latitude 36.91463696

Longitude -110.26019442

Time Stamp Dec 12, 2017 03:42:13 PM

Altitude (m) 1570

Accuracy (m) 6.068

Filename Suffix:

Filename: FL-CP05-12122017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

11368

11755

Approximate Min

Approximate Max

Notes: Number of Counts 204

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP05-12122017-CP.xmlSource:



PHOTOS

Direction Facing: NW
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP05-12122017-CP.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 9:33

Logger Initials: CP

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 06

Latitude 36.91429792

Longitude -110.2599253

Time Stamp Dec 14, 2017 09:35:19 AM

Altitude (m) 1567

Accuracy (m) 6.068

Filename Suffix:

Filename: FL-CP06-12142017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

11849

12838

Approximate Min

Approximate Max

Notes: Number of Counts 240

Field QC Check Name: Jen Laggan

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP06-12142017-CP_2017-12-14T18_31_35.xmlSource:



PHOTOS

Direction Facing: SW
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP06-12142017-CP_2017-12-14T18_31_35.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 9:59

Logger Initials: CP

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 07

Latitude 36.91441785

Longitude -110.26020114

Time Stamp Dec 14, 2017 10:00:53 AM

Altitude (m) 1546

Accuracy (m) 9.101999

Filename Suffix:

Filename: FL-CP07-12142017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

11145

11769

Approximate Min

Approximate Max

Notes: Number of Counts 201

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP07-12142017-CP_2017-12-14T18_31_57.xmlSource:



PHOTOS

Direction Facing: SW
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP07-12142017-CP_2017-12-14T18_31_57.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 10:22

Logger Initials: CP

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 08

Latitude 36.91410145

Longitude -110.25938271

Time Stamp Dec 14, 2017 10:23:33 AM

Altitude (m) 1565

Accuracy (m) 6.068

Filename Suffix:

Filename: FL-CP08-12142017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

12344

13078

Approximate Min

Approximate Max

Notes: Number of Counts 225

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP08-12142017-CP_2017-12-14T18_32_16.xmlSource:



PHOTOS

Direction Facing: W
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP08-12142017-CP_2017-12-14T18_32_16.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 11:05

Logger Initials: CP

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 09

Latitude 36.91397515

Longitude -110.25984243

Time Stamp Dec 14, 2017 11:07:28 AM

Altitude (m) 1565

Accuracy (m) 9.101999

Filename Suffix:

Filename: FL-CP09-12142017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

13403

15644

Approximate Min

Approximate Max

Notes: Number of Counts 203

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP09-12142017-CP_2017-12-14T18_32_51.xmlSource:



PHOTOS

Direction Facing: E
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP09-12142017-CP_2017-12-14T18_32_51.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 11:44

Logger Initials: CP

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 10

Latitude 36.91395178

Longitude -110.25936375

Time Stamp Dec 14, 2017 11:46:29 AM

Altitude (m) 1565

Accuracy (m) 9.101999

Filename Suffix:

Filename: FL-CP10-12142017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

12870

15500

Approximate Min

Approximate Max

Notes: Number of Counts 202

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP10-12142017-CP_2017-12-14T18_33_09.xmlSource:



PHOTOS

Direction Facing: 
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP10-12142017-CP_2017-12-14T18_33_09.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 12:48

Logger Initials: CP

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 11

Latitude 36.91420126

Longitude -110.25977487

Time Stamp Dec 14, 2017 12:50:52 PM

Altitude (m) 1562

Accuracy (m) 4.5509996

Filename Suffix:

Filename: FL-CP11-12142017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

13011

15599

Approximate Min

Approximate Max

Notes: Number of Counts 221

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP11-12142017-CP_2017-12-14T18_33_26.xmlSource:



PHOTOS

Direction Facing: NE
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP11-12142017-CP_2017-12-14T18_33_26.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 13:07

Logger Initials: CP

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 12

Latitude 36.91428422

Longitude -110.25950179

Time Stamp Dec 14, 2017 01:09:13 PM

Altitude (m) 1569

Accuracy (m) 6.068

Filename Suffix:

Filename: FL-CP12-12142017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

13021

16359

Approximate Min

Approximate Max

Notes: Number of Counts 201

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP12-12142017-CP_2017-12-14T18_33_42.xmlSource:



PHOTOS

Direction Facing: SW
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP12-12142017-CP_2017-12-14T18_33_42.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 13:29

Logger Initials: CP

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 13

Latitude 36.91405512

Longitude -110.25979137

Time Stamp Dec 14, 2017 01:31:12 PM

Altitude (m) 1590

Accuracy (m) 16.687

Filename Suffix:

Filename: FL-CP13-12142017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

13024

15283

Approximate Min

Approximate Max

Notes: Number of Counts 201

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP13-12142017-CP_2017-12-14T18_33_58.xmlSource:



PHOTOS

Direction Facing: 
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP13-12142017-CP_2017-12-14T18_33_58.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 13:52

Logger Initials: CP

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 14

Latitude 36.91497293

Longitude -110.25988037

Time Stamp Dec 14, 2017 01:53:12 PM

Altitude (m) 1560

Accuracy (m) 6.068

Filename Suffix:

Filename: FL-CP14-12142017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Jen Laggan

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

11006

11280

Approximate Min

Approximate Max

Notes: Number of Counts 205

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP14-12142017-CP_2017-12-14T18_34_14.xmlSource:



PHOTOS

Direction Facing: N
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP14-12142017-CP_2017-12-14T18_34_14.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Correlation Plot

Time: 14:34

Logger Initials: CP

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Scan Location:

Correlation Plot #: 15

Latitude 36.91414935

Longitude -110.25991385

Time Stamp Dec 14, 2017 02:36:24 PM

Altitude (m) 1560

Accuracy (m) 10.6189995

Filename Suffix:

Filename: FL-CP15-12142017-CP

GAMMA SCAN INFORMATION
Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on 
this feature?

Chris Poitras

Has this feature been previously 
scanned?:

No

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Gamma Count:
(cpm)

12018

14672

Approximate Min

Approximate Max

Notes: Number of Counts 218

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

GammaMap_FL-CP15-12142017-CP_2017-12-14T18_34_29.xmlSource:



PHOTOS

Direction Facing: 
Notes:
Latitude 0
Longitude 0

Time StampAltitude (m) 0
Accuracy (m) 0

GammaMap_FL-CP15-12142017-CP_2017-12-14T18_34_29.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Mine Site

Time: 11:23

Logger Initials: EP

Log Date: 5/12/2018

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Firelight No. 6

31

Scan Location: Former Haul Road

Correlation Plot #:

Latitude 36.91221327

Longitude -110.25511786

Time Stamp May 12, 2018 11:25:46 AM

Altitude (m) 1564

Accuracy (m) 12.136

Filename Suffix:

Filename: FL-MS31-H1-05122018-EP

GAMMA SCAN INFORMATION
Person Operating Backpack: Eric Packard

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS Receiver: Mesa #220001 / Geode #221774

Who else is collecting data on 
this feature?

Eric Packard

Has this feature been previously 
scanned?:

Yes

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Scanned during October 2017 shift

Gamma Count:
(cpm)

0

0

Approximate Min

Approximate Max

Notes:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

GammaMap_FL-MS31-H1-05122018-EP_2018-05-14T09_46_34.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Mine Site

Time: 12:23

Logger Initials: EP

Log Date: 5/12/2018

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Firelight No. 6

31

Scan Location: Mine Site

Correlation Plot #:

Latitude 36.91221327

Longitude -110.25511786

Time Stamp May 12, 2018 11:25:46 AM

Altitude (m) 1564

Accuracy (m) 12.136

Filename Suffix:

Filename: FL-MS31-05122018-EP

GAMMA SCAN INFORMATION
Person Operating Backpack: Eric Packard

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS Receiver: Mesa #220001 / Geode #221774

Who else is collecting data on 
this feature?

Eric Packard

Has this feature been previously 
scanned?:

Yes

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Scanned during October 2017 shift

Gamma Count:
(cpm)

0

0

Approximate Min

Approximate Max

Notes:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

GammaMap_FL-MS31-05122018-EP_2018-05-14T09_45_33.xmlSource:



Gamma Scanning Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Mine Site or BG Area?: Mine Site

Time: 11:46

Logger Initials: GW

Log Date: 5/12/2018

Project: FCUP Navajo Nation

MINE AREA INFORMATION

Firelight No. 6

31

Scan Location: Former Haul Road

Correlation Plot #:

Latitude 36.91220052

Longitude -110.25517787

Time Stamp May 12, 2018 11:47:08 AM

Altitude (m) 1558

Accuracy (m) 4.5509996

Filename Suffix:

Filename: FL-MS31-H1-05122018-GW

GAMMA SCAN INFORMATION
Person Operating Backpack: Gavin Wagoner

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS Receiver: Mesa #220001 / Geode #221774

Who else is collecting data on 
this feature?

Eric Packard

Has this feature been previously 
scanned?:

Yes

GPS LOCATION

Mine Site/BG Name:

Mine Site/BG Number:

Scanned during October 2017 shift

Gamma Count:
(cpm)

0

0

Approximate Min

Approximate Max

Notes:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

GammaMap_FL-MS31-H1-05122018-GW_2018-05-14T09_47_34.xmlSource:



 FCUP Tribal Gamma Scanning Log 
 

Scan Date: 2019-09-24 Scan Time: 12:28 
Logger Initials: GW Project Name: FCUP Navajo Nation 

 

Mine Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Scan Area: Background Area 
Mine Site / Background Area Name: Firelight No. 6 Background No. 3 Alluvium Over Chinle 
Mine Site /Background Area Number: 3 
Scan Location: Not Applicable 
Filename Suffix (if applicable): Not Applicable 
Gamma Filename: FL-BG3-09242019-GW 

 

Scan Information 

Person Operating Backpack: Gavin Wagoner 
Serial Number of 2x2: 218564/PR355810 
Serial Number of Mesa/GPS Receiver: 225212/221774 
Are there multiple files for this Drainage, Haul Road, 
Mine Site, or Background Area?: 

no 

GPS Coordinate: -110.26339983333334, 36.9098365 
Notes: Not Applicable 

  



Photos 
 

 
Direction Taken: W 
GPS Coordinate: -110.26339983333334, 36.9098365 
Photo Comments:  

 

Form QC 

Has a Field QC Check been completed on this form? yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Gamma Scanning Log 
 

Scan Date: 2019-10-10 Scan Time: 16:24 
Logger Initials: JY Project Name: FCUP Navajo Nation 

 

Mine Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Scan Area: Mine Site 
Mine Site / Background Area Name: Firelight No. 6 
Mine Site /Background Area Number: 31 
Scan Location: Mine Site 
Filename Suffix (if applicable): Not Applicable 
Gamma Filename: FL-MS31-10022019-JY 

 

Scan Information 

Person Operating Backpack: Josh Yount 
Serial Number of 2x2: 282973, PR373553 
Serial Number of Mesa/GPS Receiver: 210263, 194578 
Are there multiple files for this Drainage, Haul Road, 
Mine Site, or Background Area?: 

yes 

Is the date and/or collector of the other files known?: no 
GPS Coordinate: -110.25941, 36.91489 
Notes: Mine site scanned in 2017 

  



Photos 
 

No Photos Taken 
 

Form QC 

Has a Field QC Check been completed on this form? yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 15:04 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 001 
Sample ID: SS-FL-B2R-001-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team Yes 

6.  Record findings in daily field notes and the sampling log Yes 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 16 
Static Count (cpm): 8762 
Sample GPS Coordinates:  -110.26473783299997, 36.90902816700003 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26473883299997, 36.909029333000035 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.26471633299997, 36.90903083300003 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: Equipment Blank  

MSD:   
Field Duplicate:   

Equipment Blank: SS-FL-B2R-001-09242019-EB 15:20  
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 15:05 
Logger: Gavin Wagoner Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 002 
Sample ID: SS-FL-B2R-002-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0 - 0.5 
Sample Crew’s Initials: GW DT 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 7.5YR/5/6 
Comments: No odor 
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 218564/PR355810 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212/221774 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 10 
Static Count (cpm): 10162 
Sample GPS Coordinates:  -110.26447204499999, 36.90910715800004 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26445972499994, 36.90911995600004 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26445028999996, 36.90910991800007 
Photo Comments:  Area photo. Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: Equipment Blank  

MSD:   
Field Duplicate:   

Equipment Blank: SS-FL-B2R-002-09242019-EB 15:15  
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 15:00 
Logger: Gavin Wagoner Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 003 
Sample ID: SS-FL-B2R-003-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0 - 0.5 
Sample Crew’s Initials: GW DT 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 7.5YR/5/6 
Comments: No odor 
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 218564/PR355810 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212/221774 
Location Saved on Mesa with Submeter 
Accuracy? 

No 

Dose Rate (μrem/hr): 8 
Static Count (cpm): 8264 
Sample GPS Coordinates:  -110.26447965399996, 36.909291334000045 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26447732099996, 36.909254255000064 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.264461988, 36.90924172900003 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: MS, MSD, Field Duplicate 15:00 

MSD: SS-FL-B2R-003-09242019-MSD 15:00 
Field Duplicate: SS-FL-B2R-003-09242019-DUP 15:03 

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 15:00 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 004 
Sample ID: SS-FL-B2R-004-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 17 
Static Count (cpm): 8729 
Sample GPS Coordinates:  -110.26433433299997, 36.90928483300007 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26434099999994, 36.90928416700007 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.26432299999999, 36.90927933300003 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:53 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 005 
Sample ID: SS-FL-B2R-005-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 17 
Static Count (cpm): 8350 
Sample GPS Coordinates:  -110.26423149999994, 36.909393333000025 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26423149999994, 36.909393333000025 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  SW 
GPS Coordinate:  -110.26421833299997, 36.90937966700005 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: December 11, 2019 Time: 12:35 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 2R 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 1.5 
Sample Number: 005 
Sample ID: SB-FL-B2R-005-1.0-1.5-12112019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log Yes 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 1.5 
Sample Crew’s Initials: CP JT 
USCS Group Name: SW-SM (Well-graded sand with silt) 
USCS Classification: Well-graded sand with silt (SW-SM) 
Munsell Color: 2.5YR/4/4 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 149938-PR355810 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 210264-221774 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8803 
Sample GPS Coordinates:  -110.26423466699998, 36.90938016700005 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated: Static Count less than 2X Background 
Was Refusal Encountered? No 
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  S 
GPS Coordinate:  -110.26423216699999, 36.90938116700005 
Photo Comments:   
 

 
 
 
Direction Taken:   
GPS Coordinate:  -110.264230167, 36.90938516700004 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: Equipment Blank  

MSD:   
Field Duplicate:   

Equipment Blank: SB-FL-B2R-005-1.0-1.5-12112019-EB 12:37  
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:56 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 006 
Sample ID: SS-FL-B2R-006-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 18 
Static Count (cpm): 8004 
Sample GPS Coordinates:  -110.26432316699999, 36.90938116700005 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26431983299994, 36.909384000000045 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.26432199999999, 36.90937666700006 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:56 
Logger: Gavin Wagoner Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 007 
Sample ID: SS-FL-B2R-007-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0 - 0.5 
Sample Crew’s Initials: GW DT 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 7.5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 218564/PR355810 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212/221774 
Location Saved on Mesa with Submeter 
Accuracy? 

 

Dose Rate (μrem/hr): 7 
Static Count (cpm): 7635 
Sample GPS Coordinates:  -110.26433065999998, 36.90951457400007 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  SW 
GPS Coordinate:  -110.26433065999998, 36.90951457400007 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 
Direction Taken:  SW 
GPS Coordinate:  -110.26433620199998, 36.909484590000034 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:53 
Logger: Gavin Wagoner Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 008 
Sample ID: SS-FL-B2R-008-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0 - 0.5 
Sample Crew’s Initials: GW DT 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 7.5YR/5/6 
Comments: No odor 
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 218564/PR355810 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212/221774 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 8 
Static Count (cpm): 8528 
Sample GPS Coordinates:  -110.26425050899996, 36.90964015800006 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26424927299996, 36.909640145000026 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.26424542999996, 36.90960445400003 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:50 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 009 
Sample ID: SS-FL-B2R-009-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 15 
Static Count (cpm): 7954 
Sample GPS Coordinates:  -110.26416416699999, 36.90951316700006 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26416299999994, 36.90951650000005 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  S 
GPS Coordinate:  -110.26416383299994, 36.90950383300003 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:47 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 010 
Sample ID: SS-FL-B2R-010-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 15 
Static Count (cpm): 7989 
Sample GPS Coordinates:  -110.26404199999996, 36.909496500000046 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26406383299997, 36.909503167000025 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.26404233299996, 36.909496500000046 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:44 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 011 
Sample ID: SS-FL-B2R-011-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 16 
Static Count (cpm): 8144 
Sample GPS Coordinates:  -110.26407766699998, 36.90962833300006 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26406733299996, 36.90963350000004 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.26406716699995, 36.909633333000045 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:49 
Logger: Gavin Wagoner Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 012 
Sample ID: SS-FL-B2R-012-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0 - 0.5 
Sample Crew’s Initials: GW DT 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 7.5YR/5/6 
Comments: No odor 
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 218564/PR355810 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212/221774 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 8 
Static Count (cpm): 7993 
Sample GPS Coordinates:  -110.26419479399999, 36.90970097100006 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26419479399999, 36.90970097100006 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.26418642399994, 36.90969151500008 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:41 
Logger: Gavin Wagoner Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 013 
Sample ID: SS-FL-B2R-013-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0 - 0.5 
Sample Crew’s Initials: GW DT 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 7.5YR/5/6 
Comments: No Odor 
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 218564/PR355810 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212/221774 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 8 
Static Count (cpm): 8511 
Sample GPS Coordinates:  -110.26408565599996, 36.909863089000055 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26415326299997, 36.90981970400003 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26410237099998, 36.90980484600004 
Photo Comments:  Area photo. Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: Field Duplicate  

MSD:   
Field Duplicate: SS-FL-B2R-013-09242019-DUP 14:44 

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:37 
Logger: Gavin Wagoner Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 014 
Sample ID: SS-FL-B2R-014-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0 - 0.5 
Sample Crew’s Initials: GW DT 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 7.5YR/5/6 
Comments: No odor 
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 218564/PR355810 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212/221774 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 8 
Static Count (cpm): 7008 
Sample GPS Coordinates:  -110.26403450399994, 36.909840501000076 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26403450399994, 36.909840501000076 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26403285199996, 36.90987475600008 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: December 11, 2019 Time: 12:25 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 2R 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 1.5 
Sample Number: 014 
Sample ID: SB-FL-B2R-014-1.0-1.5-12112019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log Yes 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 1.5 
Sample Crew’s Initials: CP JT 
USCS Group Name: SW-SM (Well-graded sand with silt) 
USCS Classification: Well-graded sand with silt (SW-SM) 
Munsell Color: 2.5YR/4/4 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 149938-PR355810 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 210264-221774 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8945 
Sample GPS Coordinates:  -110.26405466699998, 36.90983066700005 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated: Static Count less than 2X Background 
Was Refusal Encountered? No 
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  S 
GPS Coordinate:  -110.26405466699998, 36.909832333000054 
Photo Comments:   
 

 
 
 
Direction Taken:   
GPS Coordinate:  -110.26405199999999, 36.909826000000066 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:40 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 015 
Sample ID: SS-FL-B2R-015-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 16 
Static Count (cpm): 7815 
Sample GPS Coordinates:  -110.26398199999994, 36.90969450000006 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26399033299998, 36.90970316700003 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26398216699994, 36.90969450000006 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:37 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 016 
Sample ID: SS-FL-B2R-016-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 16 
Static Count (cpm): 7842 
Sample GPS Coordinates:  -110.26392633299997, 36.90958416700005 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26392466699997, 36.90959433300003 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26392599999997, 36.90958400000005 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:34 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 017 
Sample ID: SS-FL-B2R-017-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 16 
Static Count (cpm): 7749 
Sample GPS Coordinates:  -110.26368099999996, 36.90975050000003 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  NE 
GPS Coordinate:  -110.26368099999996, 36.90975050000003 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26366583299995, 36.909749833000035 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:31 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 018 
Sample ID: SS-FL-B2R-018-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 15 
Static Count (cpm): 7537 
Sample GPS Coordinates:  -110.26380616699998, 36.90978116700006 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26383833299997, 36.90977916700007 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26380799999998, 36.909781000000066 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:28 
Logger: Gavin Wagoner Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 019 
Sample ID: SS-FL-B2R-019-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0 - 0.5 
Sample Crew’s Initials: GW DT 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 7.5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 218564/PR355810 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212/221774 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 6 
Static Count (cpm): 7186 
Sample GPS Coordinates:  -110.26393357399996, 36.90997011600007 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26393357399996, 36.90997011600007 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.26395491399995, 36.909974017000025 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:25 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 020 
Sample ID: SS-FL-B2R-020-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 15 
Static Count (cpm): 7650 
Sample GPS Coordinates:  -110.26389699999999, 36.91006900000008 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26390083299998, 36.91005983300005 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.26389599999999, 36.910067000000026 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:14 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 021 
Sample ID: SS-FL-B2R-021-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 12 
Static Count (cpm): 7793 
Sample GPS Coordinates:  -110.26364816699999, 36.90982450000007 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  NE 
GPS Coordinate:  -110.26364966699998, 36.90982633300007 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26365316699997, 36.90983966700003 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:07 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 022 
Sample ID: SS-FL-B2R-022-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 12 
Static Count (cpm): 7044 
Sample GPS Coordinates:  -110.26363733299996, 36.90995516700008 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  NE 
GPS Coordinate:  -110.26364083299995, 36.90996716700005 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26363849999996, 36.90995950000007 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 14:01 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 023 
Sample ID: SS-FL-B2R-023-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 12 
Static Count (cpm): 7338 
Sample GPS Coordinates:  -110.26378249999999, 36.91014266700006 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  NE 
GPS Coordinate:  -110.26380466699999, 36.91014266700006 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26380499999999, 36.910143333000065 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: MS, MSD, Field Duplicate 14:01 

MSD: SS-FL-B2R-023-09242019-MSD 14:01 
Field Duplicate: SS-FL-B2R-023-09242019-DUP 14:04 

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 13:46 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 024 
Sample ID: SS-FL-B2R-024-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1898 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 8 
Static Count (cpm): 7428 
Sample GPS Coordinates:  -110.26363966699995, 36.910151333000044 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26362816999995, 36.91019202600006 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26363633299997, 36.91016283300007 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 24, 2019 Time: 13:38 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 3 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 025 
Sample ID: SS-FL-B2R-025-09242019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SP (Poorly-graded sand) 
USCS Classification: Poorly-graded sand (SP) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328/PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: Locations saved on tablet/R1 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 5 
Static Count (cpm): 7167 
Sample GPS Coordinates:  -110.26355099999995, 36.91031383300003 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26355099999995, 36.91031383300003 
Photo Comments:  Background number was changed from B3 to B2R 
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.26356766699996, 36.91029833300007 
Photo Comments:  Background number was changed from B3 to B2R 
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: December 11, 2019 Time: 12:12 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Background Area 
Mine Site or Background Area Name: Firelight No. 6 Background No. 2R Alluvium Over 

Chinle 
Mine Site or Background Area Number: 2R 
Sample Location: Background 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 1.5 
Sample Number: 025 
Sample ID: SB-FL-B2R-025-1.0-1.5-12112019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log Yes 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 1.5 
Sample Crew’s Initials: CP JT 
USCS Group Name: SW-SM (Well-graded sand with silt) 
USCS Classification: Well-graded sand with silt (SW-SM) 
Munsell Color: 2.5YR/4/4 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 149938-PR355810 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 210264-221774 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8708 
Sample GPS Coordinates:  -110.26357033299996, 36.910316167000076 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated: Static Count less than 2X Background 
Was Refusal Encountered? No 
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  S 
GPS Coordinate:  -110.26356566699997, 36.91031966700007 
Photo Comments:   
 

 
 
 
Direction Taken:  S 
GPS Coordinate:  -110.26356099999998, 36.910316833000024 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: MS, MSD, Field Duplicate 12:12 

MSD: SB-FL-B2R-025-1.0-1.5-12112019-MSD 12:12 
Field Duplicate: SB-FL-B2R-025-1.0-1.5-12112019-DUP 12:15 

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 8:32

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 001

Sample ID: SS-MV-B2-001-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-001-11072017_2017-11-10T17_18_54.xmlSource:



Latitude 36.92934433

Longitude -110.23547217

Time Stamp Nov 07, 2017 08:43:06 AM

Altitude (m) 1602

Accuracy (m) 5

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 8

Static Count: 6471

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-001-11072017_2017-11-10T17_18_54.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-001-11072017_2017-11-10T17_18_54.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 8:45

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 002

Sample ID: SS-MV-B2-002-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-002-11072017_2017-11-08T06_14_55.xmlSource:



Latitude N/A

Longitude N/A

Time Stamp

Altitude (m) N/A

Accuracy (m) N/A

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 9

Static Count: 6158

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-002-11072017_2017-11-08T06_14_55.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-002-11072017_2017-11-08T06_14_55.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-002-11072017_2017-11-08T06_14_55.xmlSource:



Sub-Surface Soil Sampling Log: Hand Tools

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:29

Name: Gavin Wagoner

Log Date: 5/12/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Subsurface)

Sample Number: 002

Sample ID: SB-MV-B2-002-1.0-1.5-05122018

Split Sample Provided to U.S. EPA?

Mine Site/BG Name:

Mine Site/BG Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

SubSurface_Soil_SB-MV-B2-002-1.0-1.5-05122018_2018-05-14T09_56_35.xmlSource:



Latitude 36.92941687

Longitude -110.23567029

Time Stamp May 12, 2018 10:30:16 AM

Altitude (m) 1590

Accuracy (m) 6.068

SAMPLE INFORMATION

Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials:

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt and gravel (SP-SM)

Soil Color: 7.5YR 5/6

Comments
(Odor, Cementation, etc.)

Photo sample ID should be SB-MV-B2-002-1.0-1.5-05122018

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #220001 / Geode #221774

S/N of MicroREM: MicroREM #18968

Static Count: 5885 (cpm)

Location saved on Mesa

GPS LOCATION

Select Geologic Unit:

Two times the background comparison value for this unit is: (cpm)

Soil Boring Comments: Shovel and hand auger

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

Is this the Deepest sample 
collected at this location?:

No

Reason Boring was 
Terminated:

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -
Static Count is below 2X Background Value

Sampled for Primary 
COPCs?:

Not Applicable

Sampled for Secondary 
COPCs?:

Not Applicable

Notes:

SubSurface_Soil_SB-MV-B2-002-1.0-1.5-05122018_2018-05-14T09_56_35.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurface_Soil_SB-MV-B2-002-1.0-1.5-05122018_2018-05-14T09_56_35.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Josh Yount

SubSurface_Soil_SB-MV-B2-002-1.0-1.5-05122018_2018-05-14T09_56_35.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 8:51

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 003

Sample ID: SS-MV-B2-003-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-003-11072017_2017-11-10T17_17_42.xmlSource:



Latitude 36.92944591

Longitude -110.23592046

Time Stamp Nov 07, 2017 08:53:08 AM

Altitude (m) 1599

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Duplicate collected at 0853

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 6

Static Count: 6500

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-003-11072017_2017-11-10T17_17_42.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-003-11072017_2017-11-10T17_17_42.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SS-MV-B2-003-11072017-DUP

QA/QC Sample Time: 8:53

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-MV-B2-003-11072017-MSD

QA/QC Sample Time:

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-MV-B2-003-11072017-MSD

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-003-11072017_2017-11-10T17_17_42.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 8:56

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 004

Sample ID: SS-MV-B2-004-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-004-11072017_2017-11-10T17_13_45.xmlSource:



Latitude 36.92950898

Longitude -110.23605913

Time Stamp Nov 07, 2017 08:58:39 AM

Altitude (m) 1606

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 7

Static Count: 6468

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-004-11072017_2017-11-10T17_13_45.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-004-11072017_2017-11-10T17_13_45.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-004-11072017_2017-11-10T17_13_45.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 9:00

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 005

Sample ID: SS-MV-B2-005-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-005-11072017_2017-11-10T17_12_59.xmlSource:



Latitude 36.92939192

Longitude -110.23634377

Time Stamp Nov 07, 2017 09:01:30 AM

Altitude (m) 1599

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 9

Static Count: 6775

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-005-11072017_2017-11-10T17_12_59.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-005-11072017_2017-11-10T17_12_59.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-005-11072017_2017-11-10T17_12_59.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 9:04

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 006

Sample ID: SS-MV-B2-006-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-006-11072017_2017-11-10T17_18_07.xmlSource:



Latitude 36.92961844

Longitude -110.23637801

Time Stamp Nov 07, 2017 09:05:17 AM

Altitude (m) 1607

Accuracy (m) 13

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 8

Static Count: 6732

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-006-11072017_2017-11-10T17_18_07.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-006-11072017_2017-11-10T17_18_07.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-006-11072017_2017-11-10T17_18_07.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 9:08

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 007

Sample ID: SS-MV-B2-007-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-007-11072017_2017-11-10T17_25_43.xmlSource:



Latitude 36.92971347

Longitude -110.2359236

Time Stamp Nov 07, 2017 09:38:47 AM

Altitude (m) 1600

Accuracy (m) 5

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 6

Static Count: 6697

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-007-11072017_2017-11-10T17_25_43.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-007-11072017_2017-11-10T17_25_43.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-007-11072017_2017-11-10T17_25_43.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 9:12

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 008

Sample ID: SS-MV-B2-008-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-008-11072017_2017-11-10T17_26_13.xmlSource:



Latitude 36.92968484

Longitude -110.23581687

Time Stamp Nov 07, 2017 09:12:59 AM

Altitude (m) 1591

Accuracy (m) 5

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 5

Static Count: 6584

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-008-11072017_2017-11-10T17_26_13.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-008-11072017_2017-11-10T17_26_13.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-008-11072017_2017-11-10T17_26_13.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 9:15

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 009

Sample ID: SS-MV-B2-009-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-009-11072017_2017-11-10T17_28_30.xmlSource:



Latitude 36.92963783

Longitude -110.23559241

Time Stamp Nov 07, 2017 09:35:42 AM

Altitude (m) 1589

Accuracy (m) 5

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 4

Static Count: 6592

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-009-11072017_2017-11-10T17_28_30.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-009-11072017_2017-11-10T17_28_30.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-009-11072017_2017-11-10T17_28_30.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 9:20

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 010

Sample ID: SS-MV-B2-010-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-010-11072017_2017-11-10T17_29_36.xmlSource:



Latitude 36.9296861

Longitude -110.23538802

Time Stamp Nov 07, 2017 09:33:21 AM

Altitude (m) 1598

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 5

Static Count: 6438

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-010-11072017_2017-11-10T17_29_36.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-010-11072017_2017-11-10T17_29_36.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-010-11072017_2017-11-10T17_29_36.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 9:23

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 011

Sample ID: SS-MV-B2-011-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-011-11072017_2017-11-10T17_26_29.xmlSource:



Latitude 36.92983608

Longitude -110.23547831

Time Stamp Nov 07, 2017 09:22:55 AM

Altitude (m) 1595

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 5

Static Count: 6505

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-011-11072017_2017-11-10T17_26_29.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-011-11072017_2017-11-10T17_26_29.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-011-11072017_2017-11-10T17_26_29.xmlSource:



Sub-Surface Soil Sampling Log: Hand Tools

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:42

Name: Gavin Wagoner

Log Date: 5/12/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Subsurface)

Sample Number: 011

Sample ID: SB-MV-B2-011-1.0-1.5-05122018

Split Sample Provided to U.S. EPA?

Mine Site/BG Name:

Mine Site/BG Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

SubSurface_Soil_SB-MV-B2-011-1.0-1.5-05122018_2018-05-14T09_55_20.xmlSource:



Latitude 36.92979552

Longitude -110.23547055

Time Stamp May 12, 2018 10:42:37 AM

Altitude (m) 1592

Accuracy (m) 9.101999

SAMPLE INFORMATION

Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials:

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt and gravel (SP-SM)

Soil Color: 7.5YR 5/6

Comments
(Odor, Cementation, etc.)

Photo sample ID should be SB-MV-B2-011-1.0-1.5-05122018.  Dup static count is 6036 cpm

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #220001 / Geode #221774

S/N of MicroREM: MicroREM #18968

Static Count: 5993 (cpm)

Location saved on Mesa

GPS LOCATION

Select Geologic Unit:

Two times the background comparison value for this unit is: (cpm)

Soil Boring Comments: Sample should have B2 in it

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

Is this the Deepest sample 
collected at this location?:

No

Reason Boring was 
Terminated:

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -
Static Count is below 2X Background Value

Sampled for Primary 
COPCs?:

Not Applicable

Sampled for Secondary 
COPCs?:

Not Applicable

Notes:

SubSurface_Soil_SB-MV-B2-011-1.0-1.5-05122018_2018-05-14T09_55_20.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurface_Soil_SB-MV-B2-011-1.0-1.5-05122018_2018-05-14T09_55_20.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SB-MV-B2-011-1.0-1.5-05122018-DUP

QA/QC Sample Time: 10:45

QA/QC Sample Type: MSD

QA/QC Sample ID: SB-MV-B2-011-1.0-1.5-05122018-MSD

QA/QC Sample Time: 10:42

QA/QC Sample Type: MSD

QA/QC Sample ID: SB-MV-B2-011-1.0-1.5-05122018-MSD

QA/QC Sample Time: 10:42

QA/QC Sample Type: EB

QA/QC Sample ID: SB-MV-B2-011-1.0-1.5-05122018-EB

QA/QC Sample Time: 10:45

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Josh Yount

SubSurface_Soil_SB-MV-B2-011-1.0-1.5-05122018_2018-05-14T09_55_20.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 9:26

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 012

Sample ID: SS-MV-B2-012-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-012-11072017_2017-11-10T17_28_14.xmlSource:



Latitude 36.92977634

Longitude -110.23567832

Time Stamp Nov 07, 2017 09:26:31 AM

Altitude (m) 1592

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 7

Static Count: 6489

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-012-11072017_2017-11-10T17_28_14.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-012-11072017_2017-11-10T17_28_14.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-012-11072017_2017-11-10T17_28_14.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 9:41

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 013

Sample ID: SS-MV-B2-013-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-013-11072017_2017-11-10T17_27_29.xmlSource:



Latitude 36.92981679

Longitude -110.23583022

Time Stamp Nov 07, 2017 09:45:00 AM

Altitude (m) 1598

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 4

Static Count: 6706

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-013-11072017_2017-11-10T17_27_29.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-013-11072017_2017-11-10T17_27_29.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SS-MV-B2-013-11072017-DUP

QA/QC Sample Time:

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-MV-B2-013-11072017-MSD

QA/QC Sample Time:

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-MV-B2-013-11072017-MSD

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-013-11072017_2017-11-10T17_27_29.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 9:47

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 014

Sample ID: SS-MV-B2-014-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-014-11072017_2017-11-10T17_27_43.xmlSource:



Latitude 36.92977016

Longitude -110.23607528

Time Stamp Nov 07, 2017 09:48:06 AM

Altitude (m) 1591

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 4

Static Count: 6772

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-014-11072017_2017-11-10T17_27_43.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-014-11072017_2017-11-10T17_27_43.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-014-11072017_2017-11-10T17_27_43.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 9:50

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 015

Sample ID: SS-MV-B2-015-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-015-11072017_2017-11-10T17_27_17.xmlSource:



Latitude 36.9298096

Longitude -110.23631233

Time Stamp Nov 07, 2017 10:47:26 AM

Altitude (m) 1603

Accuracy (m) 18

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

EB-B1 collected at 0955

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 4

Static Count: 6791

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-015-11072017_2017-11-10T17_27_17.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-015-11072017_2017-11-10T17_27_17.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: EB

QA/QC Sample ID: EB-B1-11072017

QA/QC Sample Time: 9:55

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-015-11072017_2017-11-10T17_27_17.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:07

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 016

Sample ID: SS-MV-B2-016-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-016-11072017_2017-11-10T17_36_19.xmlSource:



Latitude 36.92995534

Longitude -110.23629862

Time Stamp Nov 07, 2017 10:07:46 AM

Altitude (m) 1604

Accuracy (m) 5

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 7

Static Count: 6747

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-016-11072017_2017-11-10T17_36_19.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-016-11072017_2017-11-10T17_36_19.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-016-11072017_2017-11-10T17_36_19.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:12

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 017

Sample ID: SS-MV-B2-017-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-017-11072017_2017-11-10T17_29_16.xmlSource:



Latitude 36.93001168

Longitude -110.23604178

Time Stamp Nov 07, 2017 10:12:36 AM

Altitude (m) 1602

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 5

Static Count: 6543

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-017-11072017_2017-11-10T17_29_16.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-017-11072017_2017-11-10T17_29_16.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-017-11072017_2017-11-10T17_29_16.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:15

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 018

Sample ID: SS-MV-B2-018-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-018-11072017_2017-11-10T17_31_19.xmlSource:



Latitude 36.92998127

Longitude -110.23583508

Time Stamp Nov 07, 2017 10:15:21 AM

Altitude (m) 1593

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 6

Static Count: 6455

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-018-11072017_2017-11-10T17_31_19.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-018-11072017_2017-11-10T17_31_19.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-018-11072017_2017-11-10T17_31_19.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:20

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 019

Sample ID: SS-MV-B2-019-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-019-11072017_2017-11-10T17_25_13.xmlSource:



Latitude 36.93000458

Longitude -110.23557249

Time Stamp Nov 07, 2017 10:21:37 AM

Altitude (m) 1596

Accuracy (m) 6

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 5

Static Count: 6662

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-019-11072017_2017-11-10T17_25_13.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-019-11072017_2017-11-10T17_25_13.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-019-11072017_2017-11-10T17_25_13.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:25

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 020

Sample ID: SS-MV-B2-020-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-020-11072017_2017-11-10T17_28_48.xmlSource:



Latitude 36.93000082

Longitude -110.23543214

Time Stamp Nov 07, 2017 10:24:58 AM

Altitude (m) 1596

Accuracy (m) 7

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 4

Static Count: 6415

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-020-11072017_2017-11-10T17_28_48.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-020-11072017_2017-11-10T17_28_48.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-020-11072017_2017-11-10T17_28_48.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:27

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 021

Sample ID: SS-MV-B2-021-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-021-11072017_2017-11-10T17_25_58.xmlSource:



Latitude 36.93015016

Longitude -110.23541572

Time Stamp Nov 07, 2017 10:28:19 AM

Altitude (m) 1593

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 7

Static Count: 6681

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-021-11072017_2017-11-10T17_25_58.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-021-11072017_2017-11-10T17_25_58.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-021-11072017_2017-11-10T17_25_58.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:30

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 022

Sample ID: SS-MV-B2-022-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-022-11072017_2017-11-10T17_37_20.xmlSource:



Latitude 36.93013453

Longitude -110.23561468

Time Stamp Nov 07, 2017 10:31:19 AM

Altitude (m) 1583

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 6

Static Count: 6563

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-022-11072017_2017-11-10T17_37_20.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-022-11072017_2017-11-10T17_37_20.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-022-11072017_2017-11-10T17_37_20.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:35

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 023

Sample ID: SS-MV-B2-023-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-023-11072017_2017-11-10T17_32_57.xmlSource:



Latitude 36.93013725

Longitude -110.23579864

Time Stamp Nov 07, 2017 10:34:20 AM

Altitude (m) 1592

Accuracy (m) 6

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 6

Static Count: 6683

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-023-11072017_2017-11-10T17_32_57.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-023-11072017_2017-11-10T17_32_57.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SS-MV-B2-023-11072017-DUP

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-023-11072017_2017-11-10T17_32_57.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:40

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 024

Sample ID: SS-MV-B2-024-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-024-11072017_2017-11-10T17_37_35.xmlSource:



Latitude 36.93005529

Longitude -110.2360825

Time Stamp Nov 07, 2017 10:39:53 AM

Altitude (m) 1597

Accuracy (m) 8

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 7

Static Count: 6436

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-024-11072017_2017-11-10T17_37_35.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-024-11072017_2017-11-10T17_37_35.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-024-11072017_2017-11-10T17_37_35.xmlSource:



Sub-Surface Soil Sampling Log: Hand Tools

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:10

Name: Gavin Wagoner

Log Date: 5/12/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Subsurface)

Sample Number: 024

Sample ID: SB-MV-B2-024-1.0-1.5-05122018

Split Sample Provided to U.S. EPA?

Mine Site/BG Name:

Mine Site/BG Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

SubSurface_Soil_SB-MV-B2-024-1.0-1.5-05122018_2018-05-14T09_56_20.xmlSource:



Latitude 36.93007399

Longitude -110.2360884

Time Stamp May 12, 2018 10:14:40 AM

Altitude (m) 1600

Accuracy (m) 6.068

SAMPLE INFORMATION

Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: GW EB

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt and gravel (SP-SM)

Soil Color: 7.5YR 5/6

Comments
(Odor, Cementation, etc.)

Photo sample ID should be SB-MV-B2-024-1.0-1.5-05122018

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #220001 / Geode #221774

S/N of MicroREM: MicroREM #18968

Static Count: 5999 (cpm)

Location saved on Mesa

GPS LOCATION

Select Geologic Unit:

Two times the background comparison value for this unit is: (cpm)

Soil Boring Comments: Shovel and hand auger

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

Is this the Deepest sample 
collected at this location?:

No

Reason Boring was 
Terminated:

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -
Static Count is below 2X Background Value

Sampled for Primary 
COPCs?:

Not Applicable

Sampled for Secondary 
COPCs?:

Not Applicable

Notes:

SubSurface_Soil_SB-MV-B2-024-1.0-1.5-05122018_2018-05-14T09_56_20.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurface_Soil_SB-MV-B2-024-1.0-1.5-05122018_2018-05-14T09_56_20.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Josh Yount

SubSurface_Soil_SB-MV-B2-024-1.0-1.5-05122018_2018-05-14T09_56_20.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Background Area

Comments:

Time: 10:43

Name: Sally Scott

Log Date: 11/7/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Monument Valley Background No. 2 Chinle over Alluvium

MV

Project Number: 693694.FL.05.02

Sample Location: Background (Surface)

Sample Number: 025

Sample ID: SS-MV-B2-025-11072017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-MV-B2-025-11072017_2017-11-10T17_29_53.xmlSource:



Latitude 36.93007699

Longitude -110.23620891

Time Stamp Nov 07, 2017 10:43:52 AM

Altitude (m) 1596

Accuracy (m) 6

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR SS DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand with silt (SP-SM)

Soil Color: 5YR 4/6

Comments
(Odor, Cementation, etc.)

EB-B2 collected at 1050

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1535

Dose Rate: 4

Static Count: 6715

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-MV-B2-025-11072017_2017-11-10T17_29_53.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-MV-B2-025-11072017_2017-11-10T17_29_53.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: EB

QA/QC Sample ID: EB-B2-11072017

QA/QC Sample Time: 10:50

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-MV-B2-025-11072017_2017-11-10T17_29_53.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 10:35

Name: Todd Arrowood

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Former Haul Road (Subsurface) H 01

Sample Number: 001

Soil Boring ID: SB-31-H01-001-06102018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 7051 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7254 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 6419 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 6829 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 6839 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 6593 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 6323 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7453 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 7472 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 6791 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-H01-001-06102018_2018-06-11T14_55_04.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)2.1

Percent Recovery: 80 %

Soil Name: Well-graded sand with gravel (SW)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR /6

Soil Moisture: Dry

Hardness/Density: Very loose

Time: 10:35

Comments: 20 % silt

(ft)

Soil_Boring_Log_SB-31-H01-001-06102018_2018-06-11T14_55_04.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5 (ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Interval: 2.1 - (ft)5

Percent Recovery: 100 %

Soil Name: Silt (ML)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 10R 4/6

Soil Moisture: Dry

Hardness/Density: Medium dense

Time: 10:35

Comments:

(ft)

Soil_Boring_Log_SB-31-H01-001-06102018_2018-06-11T14_55_04.xmlSource:



Latitude 36.91185416

Longitude -110.2538631

Time Stamp Jun 10, 2018 10:22:28 AM

Altitude (m) 1568

Accuracy (m) 9.101999

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1031

1042

Soil_Boring_Log_SB-31-H01-001-06102018_2018-06-11T14_55_04.xmlSource:



 FCUP Tribal Soil Boring Log 
 

Date: October 1, 2019 Time:  15:05 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Former Haul Road (Subsurface) 
Location Number: 01 
Boring Number: 001 
Is this an Extended Boring? Yes 
Beginning Depth of Extended 
Boring (ft): 

5 
 

Boring ID: SB-31-H01-001-10012019 
Boring GPS Coordinate: -110.25387602799998, 36.91190017300005 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 5 5.5 8,284 No  

 5.5 6 8,545 No  

 6 6.5 8,303 No  

 6.5 7 8,802 No  

 

  



Geology Log 

 
Time:  15:05 
 
Interval (ft):  5 - 7 
 
Recovery (%):  100 
 
USCS:  ML (Silt) 
Silt with sand (ML) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Medium Dense 
From 6.3 to 6.5 bgs color changes to 7.5 YR 7/1, material is still silt. 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 



Boring Termination Information 
Maximum Boring Depth (ft): 7 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? No 
First Attempt – Refusal Depth (ft): 7  
Second Attempt – Refusal Depth (ft): 7  
Third Attempt – Refusal Depth (ft): 5  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 5 6 15:05   

 6 7 15:09   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 10:31

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Former Haul Road (Subsurface)

Sample Number: 001

Sample ID: SB-31-H01-001-1.0-1.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-H01-001-1.0-1.5-06102018_2018-06-11T16_29_32.xmlSource:



Latitude 36.91194088

Longitude -110.25385662

Time Stamp Jun 10, 2018 10:23:03 AM

Altitude (m) 1560

Accuracy (m) 13.653

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 7157 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-H01-001-1.0-1.5-06102018_2018-06-11T16_29_32.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-H01-001-1.0-1.5-06102018_2018-06-11T16_29_32.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-H01-001-1.0-1.5-06102018_2018-06-11T16_29_32.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 10:42

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Former Haul Road (Subsurface)

Sample Number: 001

Sample ID: SB-31-H01-001-3.0-3.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-H01-001-3.0-3.5-06102018_2018-06-11T16_29_50.xmlSource:



Latitude 36.91194088

Longitude -110.25385662

Time Stamp Jun 10, 2018 10:23:03 AM

Altitude (m) 1560

Accuracy (m) 13.653

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 7123 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-H01-001-3.0-3.5-06102018_2018-06-11T16_29_50.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-H01-001-3.0-3.5-06102018_2018-06-11T16_29_50.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-H01-001-3.0-3.5-06102018_2018-06-11T16_29_50.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 15:05 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Former Haul Road 
Location Number: 01 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 001 
Sample ID: SB-31-H01-001-5.0-6.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7519 
Sample GPS Coordinates:  -110.25938657499995, 36.914870988000075 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  S 
GPS Coordinate:  -110.25938657499995, 36.914870988000075 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.25389276199996, 36.91190448200007 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 15:09 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Former Haul Road 
Location Number: 01 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 6.0 
Sample Bottom Depth (ft): 7.0 
Sample Number: 001 
Sample ID: SB-31-H01-001-6.0-7.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 6.0 - 7.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7196 
Sample GPS Coordinates:  -110.25939117999997, 36.914838616000054 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  S 
GPS Coordinate:  -110.25939117999997, 36.914838616000054 
Photo Comments:   
 

 
 
 
Direction Taken:   
GPS Coordinate:  -109.57230327999997, 37.28046945500006 
Photo Comments:  No photo area collected. 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   



MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Boring Log 
 

Date: October 1, 2019 Time:  17:31 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Former Haul Road (Subsurface) 
Location Number: 01 
Boring Number: 007 
Is this an Extended Boring? No 
Boring ID: SB-31-H01-007-10012019 
Boring GPS Coordinate: -110.25571048799998, 36.91244415700004 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 0 0.5 8,552 No  

 0.5 1 8,593 No  

 1 1.5 8,311 No  

 1.5 2 8,447 No  

 2 2.5 8,799 No  

 2.5 3 8,328 No  

 3 3.5 7,927 No  

 3.5 4 8,876 No  

 4 4.5 7,900 No  

 4.5 5 8,328 No  

 5 5.5 8,555 No  

 5.5 6 8,154 No  

 6 6.5 8,289 No  

 6.5 7 8,144 No  

 7 7.5 7,830 No  

 7.5 8 8,297 No  

 8 8.5 8,358 No  

 8.5 9 8,562 No  

 9 9.5 8,776 No  

 9.5 10 8,323 No  

 

  



 
Time:  17:31 
 
Interval (ft):  0 - 4 
 
Recovery (%):  100 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Medium 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  17:44 
 
Interval (ft):  4 - 9.5 



 
Recovery (%):  100 
 
USCS:  ML (Silt) 
Silt with sand (ML) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Medium Dense 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  17:47 
 
Interval (ft):  9.5 - 10 
 
Recovery (%):  100 
 
USCS:  CH (Fat clay) 



 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Dense 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 10 
Reason Boring was Terminated: Static Count less than 2X Background 
Was Refusal Encountered? No 
Is Bedrock Suspected?  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 1 2 17:45   

 3 4 17:47   

 5 6 17:49   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 08:24 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Former Haul Road 
Location Number: 01 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 007 
Sample ID: SS-31-H01-007-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SW-SM (Well-graded sand with silt) 
USCS Classification: Well-graded sand with silt (SW-SM) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 4 
Static Count (cpm): 9574 
Sample GPS Coordinates:  -110.25554599999998, 36.912356000000045 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  E 
GPS Coordinate:  -110.25554599999998, 36.912356000000045 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.25571787099994, 36.91243806700004 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: MS, MSD, Field Duplicate, Equipment 

Blank 
08:24 

MSD: SS-31-H01-007-10012019-MSD 08:24 
Field Duplicate: SS-31-H01-007-10012019-DUP 08:27 

Equipment Blank: SS-31-H01-007-10012019-EB 15:00  
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 17:45 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Former Haul Road 
Location Number: 01 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 2.0 
Sample Number: 007 
Sample ID: SB-31-H01-007-1.0-2.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 2.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7037 
Sample GPS Coordinates:  -110.25939824099999, 36.91484488000003 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.25939824099999, 36.91484488000003 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.25570599899999, 36.912429530000054 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 17:47 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Former Haul Road 
Location Number: 01 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 3.0 
Sample Bottom Depth (ft): 4.0 
Sample Number: 007 
Sample ID: SB-31-H01-007-3.0-4.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 3.0 - 4.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7507 
Sample GPS Coordinates:  -110.25940536199994, 36.91485213300007 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.25940536199994, 36.91485213300007 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.25572380399996, 36.91242792500003 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 17:49 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Former Haul Road 
Location Number: 01 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 007 
Sample ID: SB-31-H01-007-5.0-6.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7169 
Sample GPS Coordinates:  -110.25940124999994, 36.914852315000076 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.25940124999994, 36.914852315000076 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.25571258699995, 36.91243691300008 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Boring Log 
 

Date: October 1, 2019 Time:  17:06 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Former Haul Road (Subsurface) 
Location Number: 01 
Boring Number: 008 
Is this an Extended Boring? No 
Boring ID: SB-31-H01-008-10012019 
Boring GPS Coordinate: -110.25518075799994, 36.912267556000074 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 0 0.5 7,965 No  

 0.5 1 7,734 No  

 1 1.5 7,976 No  

 1.5 2 8,226 No  

 2 2.5 8,479 No  

 2.5 3 8,475 No  

 3 3.5 8,306 No  

 3.5 3.9 8,488 No  

 

  



Geology Log 

 
Time:  17:06 
 
Interval (ft):  0 - 3.9 
 
Recovery (%):  75 
 
USCS:  SW (Well-graded sand) 
Well-graded sand (SW) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Medium 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 



Boring Termination Information 
Maximum Boring Depth (ft): 3.9 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? No 
First Attempt – Refusal Depth (ft): 3.6  
Second Attempt – Refusal Depth (ft): 3.9  
Third Attempt – Refusal Depth (ft): 3.9  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 1 2 17:17   

 3 4 17:19   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 16:09 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Former Haul Road 
Location Number: 01 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 008 
Sample ID: SS-31-H01-008-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SW-SM (Well-graded sand with silt) 
USCS Classification: Well-graded sand with silt (SW-SM) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 210263, 194578 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 5 
Static Count (cpm): 10919 
Sample GPS Coordinates:  -110.25518545399996, 36.912243698000054 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  E 
GPS Coordinate:  -110.25518545399996, 36.912243698000054 
Photo Comments:   
 

 
 
 
Direction Taken:  S 
GPS Coordinate:  -110.25516849999997, 36.912238967000064 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 17:17 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Former Haul Road 
Location Number: 01 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 2.0 
Sample Number: 008 
Sample ID: SB-31-H01-008-1.0-2.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 2.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7199 
Sample GPS Coordinates:  -110.25939076099996, 36.91486248100006 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.25939076099996, 36.91486248100006 
Photo Comments:   
 

 
 
 
Direction Taken:  S 
GPS Coordinate:  -110.25518986999998, 36.912244119000036 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 17:19 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Former Haul Road 
Location Number: 01 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 3.0 
Sample Bottom Depth (ft): 4.0 
Sample Number: 008 
Sample ID: SB-31-H01-008-3.0-4.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 3.0 - 4.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7463 
Sample GPS Coordinates:  -110.25940052499999, 36.914873097000054 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.25940052499999, 36.914873097000054 
Photo Comments:   
 

 
 
 
Direction Taken:  S 
GPS Coordinate:  -110.25942303999994, 36.914862087000074 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 9:22

Name: Todd Arrowood

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Former Haul Road

Sample Number: 001

Sample ID: SS-31-H1-001-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-H1-001-11102017_2017-11-14T20_20_05.xmlSource:



Latitude 36.91190047

Longitude -110.25389216

Time Stamp Nov 10, 2017 09:25:17 AM

Altitude (m) 1567

Accuracy (m) 7

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR/DF/TA

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 7.5YR 4/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 10

Static Count: 8955

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-H1-001-11102017_2017-11-14T20_20_05.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-H1-001-11102017_2017-11-14T20_20_05.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-H1-001-11102017_2017-11-14T20_20_05.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 9:30

Name: Todd Arrowood

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Former Haul Road

Sample Number: 002

Sample ID: SS-31-H1-002-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-H1-002-11102017_2017-11-13T21_34_47.xmlSource:



Latitude 36.9104278

Longitude -110.2486653

Time Stamp Nov 10, 2017 09:30:44 AM

Altitude (m) 1581

Accuracy (m) 5

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR/DF/TA

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 7

Static Count: 7054

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-H1-002-11102017_2017-11-13T21_34_47.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-H1-002-11102017_2017-11-13T21_34_47.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-H1-002-11102017_2017-11-13T21_34_47.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 9:36

Name: Todd Arrowood

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Former Haul Road

Sample Number: 003

Sample ID: SS-31-H1-003-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-H1-003-11102017_2017-11-14T18_30_08.xmlSource:



Latitude 36.9086963

Longitude -110.24274109

Time Stamp Nov 10, 2017 09:37:52 AM

Altitude (m) 1588

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF/AR/TA

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 8

Static Count: 8376

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-H1-003-11102017_2017-11-14T18_30_08.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-H1-003-11102017_2017-11-14T18_30_08.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SS-31-H1-003-11102017-DUP

QA/QC Sample Time:

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-31-H1-003-11102017-MSD

QA/QC Sample Time:

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-31-H1-003-11102017-MSD

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-H1-003-11102017_2017-11-14T18_30_08.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 9:43

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Former Haul Road

Sample Number: 004

Sample ID: SS-31-H1-004-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-H1-004-11102017_2017-11-14T18_30_29.xmlSource:



Latitude 36.90720519

Longitude -110.23674168

Time Stamp Nov 10, 2017 09:44:43 AM

Altitude (m) 1593

Accuracy (m) 7

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: TA/AR/DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

EB-B9 collected at 0943

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 5

Static Count: 6571

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-H1-004-11102017_2017-11-14T18_30_29.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-H1-004-11102017_2017-11-14T18_30_29.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: EB

QA/QC Sample ID: EB-B9-11102017

QA/QC Sample Time: 9:43

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-H1-004-11102017_2017-11-14T18_30_29.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 16:48

Name: Jen Laggan

Log Date: 1/19/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Former Haul Road

Sample Number: 005

Sample ID: SS-31-H1-005-01192018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-H1-005-01232018_2018-01-23T18_46_45.xmlSource:



Latitude 36.90751162

Longitude -110.23879981

Time Stamp Jan 19, 2018 04:53:50 PM

Altitude (m) 1555

Accuracy (m) 9.101999

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: JL

Soil Name:
(USCS Group Symbol)

Well-graded sand with silt (SW-SM)

Soil Color: 5YR 5/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1898

Dose Rate: 4

Static Count: 5546

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-H1-005-01232018_2018-01-23T18_46_45.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-H1-005-01232018_2018-01-23T18_46_45.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-H1-005-01232018_2018-01-23T18_46_45.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 17:02

Name: Jen Laggan

Log Date: 1/19/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Former Haul Road

Sample Number: 006

Sample ID: SS-31-H1-006-01192018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-H1-006-01232018_2018-01-23T18_45_16.xmlSource:



Latitude 36.90825803

Longitude -110.24105188

Time Stamp Jan 19, 2018 05:04:37 PM

Altitude (m) 1575

Accuracy (m) 4.5509996

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: JL

Soil Name:
(USCS Group Symbol)

Well-graded sand with silt (SW-SM)

Soil Color: 5YR 5/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1898

Dose Rate: 7

Static Count: 6088

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-H1-006-01232018_2018-01-23T18_45_16.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-H1-006-01232018_2018-01-23T18_45_16.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-H1-006-01232018_2018-01-23T18_45_16.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 8:35

Name: Todd Arrowood

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Mine Site (Subsurface) MS

Sample Number: 001

Soil Boring ID: SB-31-MS-001-06102018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 9231 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 9157 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 9591 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 9721 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 8334 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 11756 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7705 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 11426 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 9491 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 7432 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-MS-001-06102018_2018-06-11T14_49_33.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

GEOLOGY LOG

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Interval: 0 - (ft)5

Percent Recovery: 100 %

Soil Name: Well-graded sand with gravel (SW)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Very loose

Time: 8:35

Comments:

(ft)

Soil_Boring_Log_SB-31-MS-001-06102018_2018-06-11T14_49_33.xmlSource:



Latitude 36.91396252

Longitude -110.26009923

Time Stamp Jun 10, 2018 08:13:54 AM

Altitude (m) 1559

Accuracy (m) 10.6189995

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

0836

0846

Soil_Boring_Log_SB-31-MS-001-06102018_2018-06-11T14_49_33.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 12:06

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 001

Sample ID: SS-31-MS-001-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-001-11092017_2017-11-14T18_07_40.xmlSource:



Latitude 36.91395133

Longitude -110.26008028

Time Stamp Nov 09, 2017 12:09:31 PM

Altitude (m) 1560

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 18

Static Count: 40035

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-001-11092017_2017-11-14T18_07_40.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-001-11092017_2017-11-14T18_07_40.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-001-11092017_2017-11-14T18_07_40.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 8:36

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 001

Sample ID: SB-31-MS-001-1.0-1.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-MS-001-1.0-1.5-06102018_2018-06-11T16_25_44.xmlSource:



Latitude 36.91394501

Longitude -110.26003958

Time Stamp Jun 10, 2018 08:15:31 AM

Altitude (m) 1552

Accuracy (m) 6.068

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

Sample location 001 instead of 002 as shown in photo.

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 10351 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-001-1.0-1.5-06102018_2018-06-11T16_25_44.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-001-1.0-1.5-06102018_2018-06-11T16_25_44.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-001-1.0-1.5-06102018_2018-06-11T16_25_44.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments: Photo sample ID is incorrect should be 001

Time: 8:46

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 001

Sample ID: SB-31-MS-001-3.0-3.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-MS-001-3.0-3.5-06102018_2018-06-11T16_26_17.xmlSource:



Latitude 36.91394501

Longitude -110.26003958

Time Stamp Jun 10, 2018 08:15:31 AM

Altitude (m) 1552

Accuracy (m) 6.068

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 10076 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-001-3.0-3.5-06102018_2018-06-11T16_26_17.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-001-3.0-3.5-06102018_2018-06-11T16_26_17.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-001-3.0-3.5-06102018_2018-06-11T16_26_17.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 12:14

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 002

Sample ID: SS-31-MS-002-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-002-11092017_2017-11-14T18_08_16.xmlSource:



Latitude 36.9139735

Longitude -110.25992318

Time Stamp Nov 09, 2017 12:14:40 PM

Altitude (m) 1563

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 10

Static Count: 21036

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-002-11092017_2017-11-14T18_08_16.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-002-11092017_2017-11-14T18_08_16.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-002-11092017_2017-11-14T18_08_16.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 12:17

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 003

Sample ID: SS-31-MS-003-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-003-11092017_2017-11-14T18_12_19.xmlSource:



Latitude 36.91383067

Longitude -110.25987911

Time Stamp Nov 09, 2017 12:17:43 PM

Altitude (m) 1564

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 7

Static Count: 10478

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-003-11092017_2017-11-14T18_12_19.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-003-11092017_2017-11-14T18_12_19.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SS-31-MS-003-11092017-DUP

QA/QC Sample Time:

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-31-MS-003-11092017-MSD

QA/QC Sample Time:

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-31-MS-003-11092017-MSD

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-003-11092017_2017-11-14T18_12_19.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 12:23

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 004

Sample ID: SS-31-MS-004-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-004-11092017_2017-11-14T18_13_27.xmlSource:



Latitude 36.91368825

Longitude -110.25989246

Time Stamp Nov 09, 2017 12:24:05 PM

Altitude (m) 1563

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 6

Static Count: 9174

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-004-11092017_2017-11-14T18_13_27.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-004-11092017_2017-11-14T18_13_27.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-004-11092017_2017-11-14T18_13_27.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 13:25

Name: Todd Arrowood

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Mine Site (Subsurface) MS

Sample Number: 005

Soil Boring ID: SB-31-MS-005-06092018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 7264 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7746 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 7929 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 8056 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7498 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 6734 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 8429 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7436 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 8282 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 7650 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-MS-005-06092018_2018-06-09T18_30_52.xmlSource:



S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

GEOLOGY LOG

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Interval: 0 - (ft)5

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 13:27

Comments: 25% silt

(ft)

Soil_Boring_Log_SB-31-MS-005-06092018_2018-06-09T18_30_52.xmlSource:



Latitude 36.91369157

Longitude -110.2597959

Time Stamp Jun 09, 2018 01:49:07 PM

Altitude (m) 1561

Accuracy (m) 6.068

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1326

1333

Soil_Boring_Log_SB-31-MS-005-06092018_2018-06-09T18_30_52.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 12:28

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 005

Sample ID: SS-31-MS-005-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-005-11092017_2017-11-14T18_13_52.xmlSource:



Latitude 36.91374755

Longitude -110.25972534

Time Stamp Nov 09, 2017 12:28:59 PM

Altitude (m) 1564

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 12

Static Count: 16714

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-005-11092017_2017-11-14T18_13_52.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-005-11092017_2017-11-14T18_13_52.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-005-11092017_2017-11-14T18_13_52.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 13:26

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 005

Sample ID: SB-31-MS-005-1.0-1.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-MS-005-1.0-1.5-06092018_2018-06-09T18_17_26.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 8105 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-005-1.0-1.5-06092018_2018-06-09T18_17_26.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-005-1.0-1.5-06092018_2018-06-09T18_17_26.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-005-1.0-1.5-06092018_2018-06-09T18_17_26.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 13:33

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 005

Sample ID: SB-31-MS-005-3.0-3.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-MS-005-3.0-3.5-06092018_2018-06-09T18_32_24.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 8111 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-005-3.0-3.5-06092018_2018-06-09T18_32_24.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-005-3.0-3.5-06092018_2018-06-09T18_32_24.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-005-3.0-3.5-06092018_2018-06-09T18_32_24.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 12:32

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 006

Sample ID: SS-31-MS-006-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-006-11092017_2017-11-14T18_07_00.xmlSource:



Latitude 36.91374755

Longitude -110.25972534

Time Stamp Nov 09, 2017 12:28:59 PM

Altitude (m) 1564

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 6

Static Count: 9075

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-006-11092017_2017-11-14T18_07_00.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-006-11092017_2017-11-14T18_07_00.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-006-11092017_2017-11-14T18_07_00.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 12:37

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 007

Sample ID: SS-31-MS-007-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-007-11092017_2017-11-14T18_15_13.xmlSource:



Latitude 36.91386515

Longitude -110.25915199

Time Stamp Nov 09, 2017 12:40:19 PM

Altitude (m) 1565

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Sample collected at 1237

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 6

Static Count: 10541

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-007-11092017_2017-11-14T18_15_13.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-007-11092017_2017-11-14T18_15_13.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-007-11092017_2017-11-14T18_15_13.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 12:42

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 008

Sample ID: SS-31-MS-008-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-008-11092017_2017-11-14T18_15_39.xmlSource:



Latitude 36.91386515

Longitude -110.25915199

Time Stamp Nov 09, 2017 12:40:19 PM

Altitude (m) 1565

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 4

Static Count: 10480

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-008-11092017_2017-11-14T18_15_39.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-008-11092017_2017-11-14T18_15_39.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-008-11092017_2017-11-14T18_15_39.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 12:47

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 009

Sample ID: SS-31-MS-009-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-009-11092017_2017-11-14T18_16_56.xmlSource:



Latitude 36.91433845

Longitude -110.2591797

Time Stamp Nov 09, 2017 12:47:51 PM

Altitude (m) 1566

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 4

Static Count: 10715

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-009-11092017_2017-11-14T18_16_56.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-009-11092017_2017-11-14T18_16_56.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-009-11092017_2017-11-14T18_16_56.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 12:51

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 010

Sample ID: SS-31-MS-010-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-010-11092017_2017-11-14T18_17_15.xmlSource:



Latitude 36.91423452

Longitude -110.25958294

Time Stamp Nov 09, 2017 12:52:07 PM

Altitude (m) 1567

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 6

Static Count: 15690

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-010-11092017_2017-11-14T18_17_15.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-010-11092017_2017-11-14T18_17_15.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-010-11092017_2017-11-14T18_17_15.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 9:59

Name: Todd Arrowood

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Mine Site (Subsurface) MS

Sample Number: 011

Soil Boring ID: SB-31-MS-011-06102018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 8242 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7564 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 8080 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 7402 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 8246 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 8066 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7446 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 8514 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 8020 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 7804 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-MS-011-06102018_2018-06-11T14_53_57.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)3.4

Percent Recovery: 100 %

Soil Name: Poorly-graded sand with silt and gravel (SP-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Very loose

Time: 9:59

Comments: 15 % silt, 25 % gravel,fine to medium angular gravel clasts.

(ft)

Soil_Boring_Log_SB-31-MS-011-06102018_2018-06-11T14_53_57.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5 (ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?: Yes

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Interval: 3.4 - (ft)5

Percent Recovery: 100 %

Soil Name: Silt (ML)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 10YR 7/3

Soil Moisture: Dry

Hardness/Density: Loose

Time: 9:29

Comments:

(ft)

Soil_Boring_Log_SB-31-MS-011-06102018_2018-06-11T14_53_57.xmlSource:



Latitude 36.91417877

Longitude -110.25982314

Time Stamp Jun 10, 2018 08:33:15 AM

Altitude (m) 1570

Accuracy (m) 4.5509996

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Refusal Depth (in): 2.3

Attempt #2 Refusal Depth (in): 1

Attempt #3 Refusal Depth (in): 5

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

0955, dup 0958 ms/msd

1007

Soil_Boring_Log_SB-31-MS-011-06102018_2018-06-11T14_53_57.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:04

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 011

Sample ID: SS-31-MS-011-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-011-11092017_2017-11-14T18_17_33.xmlSource:



Latitude 36.91419907

Longitude -110.2598168

Time Stamp Nov 09, 2017 01:05:09 PM

Altitude (m) 1563

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 6

Static Count: 18032

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-011-11092017_2017-11-14T18_17_33.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-011-11092017_2017-11-14T18_17_33.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-011-11092017_2017-11-14T18_17_33.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 9:55

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 011

Sample ID: SB-31-MS-011-1.0-1.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-MS-011-1.0-1.5-06102018_2018-06-11T16_28_30.xmlSource:



Latitude 36.91394501

Longitude -110.26003958

Time Stamp Jun 10, 2018 08:15:31 AM

Altitude (m) 1552

Accuracy (m) 6.068

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 9032 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-011-1.0-1.5-06102018_2018-06-11T16_28_30.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-011-1.0-1.5-06102018_2018-06-11T16_28_30.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SB-31-MS-011-1.0-1.5-06102018-DUP

QA/QC Sample Time: 9:58

QA/QC Sample Type: MSD

QA/QC Sample ID: SB-31-MS-011-1.0-1.5-06102018-MSD

QA/QC Sample Time: 9:55

QA/QC Sample Type: MSD

QA/QC Sample ID: SB-31-MS-011-1.0-1.5-06102018-MSD

QA/QC Sample Time: 9:55

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-011-1.0-1.5-06102018_2018-06-11T16_28_30.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 10:07

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 011

Sample ID: SB-31-MS-011-3.0-3.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-MS-011-3.0-3.5-06102018_2018-06-11T16_29_07.xmlSource:



Latitude 36.91394501

Longitude -110.26003958

Time Stamp Jun 10, 2018 08:15:31 AM

Altitude (m) 1552

Accuracy (m) 6.068

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 8116 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-011-3.0-3.5-06102018_2018-06-11T16_29_07.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-011-3.0-3.5-06102018_2018-06-11T16_29_07.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type: N/A

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-011-3.0-3.5-06102018_2018-06-11T16_29_07.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 13:59 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? No 
Describe why this location was not sampled: 3 refusals (6in, 6in, 1ft) on large rocks/boulders.  
Sample Top Depth (ft): Not Sampled 
Sample Bottom Depth (ft): Not Sampled 
Sample Number: 011 
Sample ID: SB-31-MS-011-NS-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): Not Sampled 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): Not Sampled 
Sample GPS Coordinates:  -110.26012635099994, 36.913864971000066 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  S 
GPS Coordinate:  -110.26012635099994, 36.913864971000066 
Photo Comments:   
 

 
 
 
Direction Taken:  E 
GPS Coordinate:  -110.26011682499995, 36.913880505000066 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? No  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:09

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 012

Sample ID: SS-31-MS-012-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-012-11092017_2017-11-14T18_17_53.xmlSource:



Latitude 36.91419907

Longitude -110.2598168

Time Stamp Nov 09, 2017 01:05:09 PM

Altitude (m) 1563

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 7

Static Count: 16958

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-012-11092017_2017-11-14T18_17_53.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-012-11092017_2017-11-14T18_17_53.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-012-11092017_2017-11-14T18_17_53.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:14

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 013

Sample ID: SS-31-MS-013-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-013-11092017_2017-11-14T20_17_18.xmlSource:



Latitude 36.91412162

Longitude -110.26017266

Time Stamp Nov 09, 2017 01:15:27 PM

Altitude (m) 1564

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 5

Static Count: 11434

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-013-11092017_2017-11-14T20_17_18.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-013-11092017_2017-11-14T20_17_18.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SS-31-MS-013-11092017-DUP

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-013-11092017_2017-11-14T20_17_18.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:19

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 014

Sample ID: SS-31-MS-014-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-014-11092017_2017-11-14T20_17_51.xmlSource:



Latitude 36.91428601

Longitude -110.26012018

Time Stamp Nov 09, 2017 01:20:24 PM

Altitude (m) 1559

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 5

Static Count: 10918

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-014-11092017_2017-11-14T20_17_51.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-014-11092017_2017-11-14T20_17_51.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-014-11092017_2017-11-14T20_17_51.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 9:32

Name: Todd Arrowood

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Mine Site (Subsurface) MS

Sample Number: 015

Soil Boring ID: SB-31-MS-015-06082018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 7672 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7781 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 6627 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 6927 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7762 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 6978 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7624 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7105 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 7016 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 6700 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-MS-015-06082018_2018-06-08T18_13_05.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)4.5

Percent Recovery: 80 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 9:38

Comments: 15 % silt

(ft)

Soil_Boring_Log_SB-31-MS-015-06082018_2018-06-08T18_13_05.xmlSource:



Notes:

S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

Location saved on Mesa

Static count is below 2X Background value

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

0956

1006

Interval: 4.5 - (ft)5.0

Percent Recovery: 80 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 8/2

Soil Moisture: Dry

Hardness/Density: Loose

Time: 9:48

Comments: 15% silt

(ft)

Soil_Boring_Log_SB-31-MS-015-06082018_2018-06-08T18_13_05.xmlSource:



Latitude 36.91331907

Longitude -110.25871381

Time Stamp Jun 08, 2018 10:16:33 AM

Altitude (m) 1574

Accuracy (m) 19.720999

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Dawn Townsen

Soil_Boring_Log_SB-31-MS-015-06082018_2018-06-08T18_13_05.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:26

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 015

Sample ID: SS-31-MS-015-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-015-11092017_2017-11-14T18_19_46.xmlSource:



Latitude 36.91330891

Longitude -110.25903267

Time Stamp Nov 09, 2017 01:27:52 PM

Altitude (m) 1559

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 9

Static Count: 24617

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-015-11092017_2017-11-14T18_19_46.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-015-11092017_2017-11-14T18_19_46.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-015-11092017_2017-11-14T18_19_46.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 9:56

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 015

Sample ID: SB-31-MS-015-1.0-1.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-MS-015-1.0-1.5-06082018_2018-06-08T18_09_02.xmlSource:



Latitude 36.91338016

Longitude -110.25870375

Time Stamp Jun 08, 2018 10:27:20 AM

Altitude (m) 1602

Accuracy (m) 16.687

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7288 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-015-1.0-1.5-06082018_2018-06-08T18_09_02.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-015-1.0-1.5-06082018_2018-06-08T18_09_02.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-015-1.0-1.5-06082018_2018-06-08T18_09_02.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 10:06

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 015

Sample ID: SB-31-MS-015-3.0-3.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-MS-015-3.0-3.5-06082018_2018-06-08T18_04_27.xmlSource:



Latitude 36.91338016

Longitude -110.25870375

Time Stamp Jun 08, 2018 10:27:20 AM

Altitude (m) 1602

Accuracy (m) 16.687

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

Static count not taken at mine site. Taken in bluff same day where background is higher

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 9634 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-015-3.0-3.5-06082018_2018-06-08T18_04_27.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-015-3.0-3.5-06082018_2018-06-08T18_04_27.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Chris Poitras

In-office QC Check Name: Dawn Townsen

SubSurfaceSoil_DrillRig_SB-31-MS-015-3.0-3.5-06082018_2018-06-08T18_04_27.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:30

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 016

Sample ID: SS-31-MS-016-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-016-11092017_2017-11-14T18_20_09.xmlSource:



Latitude 36.91316113

Longitude -110.25903119

Time Stamp Nov 09, 2017 01:32:09 PM

Altitude (m) 1561

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 3

Static Count: 8209

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-016-11092017_2017-11-14T18_20_09.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-016-11092017_2017-11-14T18_20_09.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-016-11092017_2017-11-14T18_20_09.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:34

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 017

Sample ID: SS-31-MS-017-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-017-11092017_2017-11-14T18_20_42.xmlSource:



Latitude 36.91335586

Longitude -110.25920413

Time Stamp Nov 09, 2017 01:35:14 PM

Altitude (m) 1562

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 5

Static Count: 8946

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-017-11092017_2017-11-14T18_20_42.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-017-11092017_2017-11-14T18_20_42.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-017-11092017_2017-11-14T18_20_42.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:37

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 018

Sample ID: SS-31-MS-018-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-018-11092017_2017-11-14T18_21_06.xmlSource:



Latitude 36.91341867

Longitude -110.2589769

Time Stamp Nov 09, 2017 01:38:08 PM

Altitude (m) 1561

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 3

Static Count: 8474

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-018-11092017_2017-11-14T18_21_06.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-018-11092017_2017-11-14T18_21_06.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-018-11092017_2017-11-14T18_21_06.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 13:07

Name: Todd Arrowood

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Mine Site (Subsurface) MS

Sample Number: 019

Soil Boring ID: SB-31-MS-019-06092018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 8271 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7741 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 7984 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 8097 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7513 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 8445 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 8451 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7285 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 8078 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 7957 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-MS-019-06092018_2018-06-09T18_30_34.xmlSource:



S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

GEOLOGY LOG

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Interval: 0 - (ft)5

Percent Recovery: 100 %

Soil Name: Silt (ML)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 10YR 6/4

Soil Moisture: Dry

Hardness/Density: Loose

Time: 13:13

Comments:

(ft)

Soil_Boring_Log_SB-31-MS-019-06092018_2018-06-09T18_30_34.xmlSource:



Latitude 36.91400483

Longitude -110.2594758

Time Stamp Jun 09, 2018 11:08:01 AM

Altitude (m) 1554

Accuracy (m) 13.653

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1308

1321

Soil_Boring_Log_SB-31-MS-019-06092018_2018-06-09T18_30_34.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:43

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 019

Sample ID: SS-31-MS-019-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-019-11092017_2017-11-14T18_22_24.xmlSource:



Latitude 36.9139349

Longitude -110.25952514

Time Stamp Nov 09, 2017 01:44:09 PM

Altitude (m) 1560

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 13

Static Count: 28981

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-019-11092017_2017-11-14T18_22_24.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-019-11092017_2017-11-14T18_22_24.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-019-11092017_2017-11-14T18_22_24.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 13:08

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 019

Sample ID: SB-31-MS-019-1.0-1.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-MS-019-1.0-1.5-06092018_2018-06-09T18_10_52.xmlSource:



Latitude 36.91392977

Longitude -110.25949474

Time Stamp Jun 09, 2018 11:07:41 AM

Altitude (m) 1579

Accuracy (m) 7.585

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 8429 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-019-1.0-1.5-06092018_2018-06-09T18_10_52.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-019-1.0-1.5-06092018_2018-06-09T18_10_52.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-019-1.0-1.5-06092018_2018-06-09T18_10_52.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 13:21

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 019

Sample ID: SB-31-MS-019-3.0-3.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-MS-019-3.0-3.5-06092018_2018-06-09T18_22_01.xmlSource:



Latitude 36.91392977

Longitude -110.25949474

Time Stamp Jun 09, 2018 11:07:41 AM

Altitude (m) 1579

Accuracy (m) 7.585

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 9332 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-019-3.0-3.5-06092018_2018-06-09T18_22_01.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-019-3.0-3.5-06092018_2018-06-09T18_22_01.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-019-3.0-3.5-06092018_2018-06-09T18_22_01.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 13:56 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? No 
Describe why this location was not sampled: Refusal on large boulders (1.9ft, 1.9ft, and 1.9ft) 
Sample Top Depth (ft): Not Sampled 
Sample Bottom Depth (ft): Not Sampled 
Sample Number: 019 
Sample ID: SB-31-MS-019-NS-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): Not Sampled 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): Not Sampled 
Sample GPS Coordinates:  -110.26010098399996, 36.91386735700007 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26010098399996, 36.91386735700007 
Photo Comments:   
 

 
 
 
Direction Taken:  SW 
GPS Coordinate:  -110.26009266999995, 36.91387319900008 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? No  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:47

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 020

Sample ID: SS-31-MS-020-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-020-11092017_2017-11-14T20_18_36.xmlSource:



Latitude 36.91410291

Longitude -110.25964179

Time Stamp Nov 09, 2017 01:49:00 PM

Altitude (m) 1560

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Duplicate taken for secondary COPCs only EB-B4 collected at 1355

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 62

Static Count: 165809

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-020-11092017_2017-11-14T20_18_36.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-020-11092017_2017-11-14T20_18_36.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: EB

QA/QC Sample ID: EB-B4-11092017

QA/QC Sample Time: 13:55

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-020-11092017_2017-11-14T20_18_36.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 15:28 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? No 
Describe why this location was not sampled: Bedrock was encountered at 10 inches bgs. 
Sample Top Depth (ft): Not Sampled 
Sample Bottom Depth (ft): Not Sampled 
Sample Number: 020 
Sample ID: SB-31-MS-020-NS-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): Not Sampled 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): Not Sampled 
Sample GPS Coordinates:  -110.25964038299998, 36.91411341500003 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  SW 
GPS Coordinate:  -110.25964038299998, 36.91411341500003 
Photo Comments:   
 

 
 
 
Direction Taken:  SW 
GPS Coordinate:  -110.25963913699997, 36.914116146000026 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? No  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 14:23

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 021

Sample ID: SS-31-MS-021-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-021-11092017_2017-11-14T18_24_52.xmlSource:



Latitude 36.91444003

Longitude -110.26053649

Time Stamp Nov 09, 2017 02:23:47 PM

Altitude (m) 1559

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 3

Static Count: 9132

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-021-11092017_2017-11-14T18_24_52.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-021-11092017_2017-11-14T18_24_52.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-021-11092017_2017-11-14T18_24_52.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 11:46

Name: Todd Arrowood

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Mine Site (Subsurface) MS

Sample Number: 022

Soil Boring ID: SB-31-MS-022-06102018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID:

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 9270 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 10957 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 9187 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 8782 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 11316 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 7800 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 8746 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 10058 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 9319 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 8811 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-MS-022-06102018_2018-06-11T14_57_51.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

GEOLOGY LOG

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Interval: 0 - (ft)5.0

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Very loose

Time: 11:46

Comments: 15 % silt

(ft)

Soil_Boring_Log_SB-31-MS-022-06102018_2018-06-11T14_57_51.xmlSource:



Latitude 36.91369053

Longitude -110.26098648

Time Stamp Jun 10, 2018 11:25:30 AM

Altitude (m) 1549

Accuracy (m) 9.101999

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1144, dup 1147

1158

Soil_Boring_Log_SB-31-MS-022-06102018_2018-06-11T14_57_51.xmlSource:



 FCUP Tribal Soil Boring Log 
 

Date: September 30, 2019 Time:  11:26 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Mine Site (Subsurface) 
Location Number:  
Boring Number: 022 
Is this an Extended Boring? Yes 
Beginning Depth of Extended 
Boring (ft): 

5 
 

Boring ID: SB-31-MS-022-09302019 
Boring GPS Coordinate: -110.26096343899997, 36.913733372000024 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 5 5.5 8,037 No  

 5.5 6 8,268 No  

 6 6.5 8,651 No  

 6.5 7 8,373 No  

 7 7.5 8,338 No  

 7.5 8 8,770 No  

 

  



Geology Log 

 
Time:  11:26 
 
Interval (ft):  5 - 8 
 
Recovery (%):  90 
 
USCS:  ML (Silt) 
Silt with gravel (ML) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Medium Dense 
 
 
Bedrock Encountered: Alluvium over Chinle 
 
Additional Comments on Interval:  Fine grained weathered mudstone from 7.6 to 8.0 ft bgs. 
 

 
 
 

 



Boring Termination Information 
Maximum Boring Depth (ft): 8 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft): 8  
Second Attempt – Bedrock Depth (ft): 7  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 5 6 11:38   

 7 8 11:40   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 14:28

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 022

Sample ID: SS-31-MS-022-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-022-11092017_2017-11-14T18_25_39.xmlSource:



Latitude 36.91372154

Longitude -110.26094902

Time Stamp Nov 09, 2017 02:29:21 PM

Altitude (m) 1558

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 4

Static Count: 9673

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-022-11092017_2017-11-14T18_25_39.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-022-11092017_2017-11-14T18_25_39.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-022-11092017_2017-11-14T18_25_39.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 11:44

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 022

Sample ID: SB-31-MS-022-1.0-1.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-MS-022-1.0-1.5-06102018_2018-06-11T16_30_58.xmlSource:



Latitude 36.91394501

Longitude -110.26003958

Time Stamp Jun 10, 2018 08:15:31 AM

Altitude (m) 1552

Accuracy (m) 6.068

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 9700 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-022-1.0-1.5-06102018_2018-06-11T16_30_58.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-022-1.0-1.5-06102018_2018-06-11T16_30_58.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SB-31-MS-022-1.0-1.5-06102018-DUP

QA/QC Sample Time: 11:47

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-022-1.0-1.5-06102018_2018-06-11T16_30_58.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 11:58

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 022

Sample ID: SB-31-MS-022-3.0-3.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-MS-022-3.0-3.5-06102018_2018-06-11T16_31_17.xmlSource:



Latitude 36.91394501

Longitude -110.26003958

Time Stamp Jun 10, 2018 08:15:31 AM

Altitude (m) 1552

Accuracy (m) 6.068

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 10346 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-022-3.0-3.5-06102018_2018-06-11T16_31_17.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-022-3.0-3.5-06102018_2018-06-11T16_31_17.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type: N/A

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type: N/A

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type: N/A

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-022-3.0-3.5-06102018_2018-06-11T16_31_17.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 11:38 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 022 
Sample ID: SB-31-MS-022-5.0-6.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8271 
Sample GPS Coordinates:  -110.26014234099995, 36.913876919000074 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26014234099995, 36.913876919000074 
Photo Comments:   
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.26014575899995, 36.91388198800007 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 11:40 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 7.0 
Sample Bottom Depth (ft): 8.0 
Sample Number: 022 
Sample ID: SB-31-MS-022-7.0-8.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 7.0 - 8.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8037 
Sample GPS Coordinates:  -110.26015637199998, 36.91387743100006 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26015637199998, 36.91387743100006 
Photo Comments:   
 

 
 
 
Direction Taken:  W 
GPS Coordinate:  -110.26016639999995, 36.913877021000076 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 12:10

Name: Todd Arrowood

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Mine Site (Subsurface) MS

Sample Number: 023

Soil Boring ID: SB-31-MS-023-06102018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 7733 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 8696 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 7156 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 8051 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7522 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 7738 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 8783 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7363 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 7633 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 7929 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-MS-023-06102018_2018-06-11T14_59_38.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)3.8

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Very loose

Time: 12:10

Comments: 15 % silt

(ft)

Soil_Boring_Log_SB-31-MS-023-06102018_2018-06-11T14_59_38.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5 (ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Interval: 3.8 - (ft)5

Percent Recovery: 100 %

Soil Name: Silt (ML)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 12:11

Comments:

(ft)

Soil_Boring_Log_SB-31-MS-023-06102018_2018-06-11T14_59_38.xmlSource:



Latitude 36.91462176

Longitude -110.26099585

Time Stamp Jun 10, 2018 11:35:29 AM

Altitude (m) 1547

Accuracy (m) 10.6189995

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1208

1216

Soil_Boring_Log_SB-31-MS-023-06102018_2018-06-11T14_59_38.xmlSource:



 FCUP Tribal Soil Boring Log 
 

Date: September 30, 2019 Time:  12:20 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Mine Site (Subsurface) 
Location Number:  
Boring Number: 023 
Is this an Extended Boring? Yes 
Beginning Depth of Extended 
Boring (ft): 

3.5 
 

Boring ID: SB-31-MS-023-09302019 
Boring GPS Coordinate: -110.26082478099994, 36.91459536000008 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 3.5 4 8,315 No  

 

  



Geology Log 

 
Time:  12:32 
 
Interval (ft):  3.5 - 4 
 
Recovery (%):  100 
 
USCS:   
 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Medium Dense 
 
 
Bedrock Encountered: Alluvium over Chinle 
 
Additional Comments on Interval:  Weathered fine grained mudstone. 
 

 
 
 

 



Boring Termination Information 
Maximum Boring Depth (ft): 4 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft): 4  
Second Attempt – Bedrock Depth (ft): 3.9  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 3.5 4 12:38   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 14:33

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 023

Sample ID: SS-31-MS-023-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-023-11092017_2017-11-14T20_18_55.xmlSource:



Latitude 36.91466979

Longitude -110.26101777

Time Stamp Nov 09, 2017 02:34:42 PM

Altitude (m) 1558

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 2

Static Count: 9181

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-023-11092017_2017-11-14T20_18_55.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-023-11092017_2017-11-14T20_18_55.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SS-31-MS-023-11092017-DUP

QA/QC Sample Time:

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-31-MS-023-11092017-MSD

QA/QC Sample Time:

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-31-MS-023-11092017-MSD

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-023-11092017_2017-11-14T20_18_55.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 12:08

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 023

Sample ID: SB-31-MS-023-1.0-1.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-MS-023-1.0-1.5-06102018_2018-06-11T16_30_09.xmlSource:



Latitude 36.91446999

Longitude -110.25871498

Time Stamp Jun 10, 2018 10:55:03 AM

Altitude (m) 1571

Accuracy (m) 4.5509996

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 8461 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-023-1.0-1.5-06102018_2018-06-11T16_30_09.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-023-1.0-1.5-06102018_2018-06-11T16_30_09.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-023-1.0-1.5-06102018_2018-06-11T16_30_09.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 12:16

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 023

Sample ID: SB-31-MS-023-3.0-3.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-MS-023-3.0-3.5-06102018_2018-06-11T16_31_39.xmlSource:



Latitude 36.91446999

Longitude -110.25871498

Time Stamp Jun 10, 2018 10:55:03 AM

Altitude (m) 1571

Accuracy (m) 4.5509996

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 8070 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-023-3.0-3.5-06102018_2018-06-11T16_31_39.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-023-3.0-3.5-06102018_2018-06-11T16_31_39.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-023-3.0-3.5-06102018_2018-06-11T16_31_39.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 12:38 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 3.5 
Sample Bottom Depth (ft): 4.0 
Sample Number: 023 
Sample ID: SB-31-MS-023-3.5-4.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 3.5 - 4.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8074 
Sample GPS Coordinates:  -110.26016214499998, 36.91388195900004 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26016214499998, 36.91388195900004 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26014006799994, 36.91390124600008 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 12:26

Name: Todd Arrowood

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Mine Site (Subsurface) MS

Sample Number: 024

Soil Boring ID: SB-31-MS-024-06102018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 8938 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 9159 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 9905 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 8241 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7790 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 7593 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7356 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7416 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 8826 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 8108 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-MS-024-06102018_2018-06-11T15_01_29.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)0.7

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Very loose

Time: 12:27

Comments: 15 % silt

(ft)

Soil_Boring_Log_SB-31-MS-024-06102018_2018-06-11T15_01_29.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5 (ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Interval: 0.7 - (ft)5

Percent Recovery: 100 %

Soil Name: Silt with gravel (ML)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 10YR 7/3

Soil Moisture: Dry

Hardness/Density: Loose

Time: 12:32

Comments: 20% small angular gravel clasts

(ft)

Soil_Boring_Log_SB-31-MS-024-06102018_2018-06-11T15_01_29.xmlSource:



Latitude 36.91499722

Longitude -110.25983066

Time Stamp Jun 10, 2018 11:40:42 AM

Altitude (m) 1568

Accuracy (m) 9.101999

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1223

1233 and EB at 1240

Soil_Boring_Log_SB-31-MS-024-06102018_2018-06-11T15_01_29.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 14:39

Name: Gavin Wagoner

Log Date: 11/9/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 024

Sample ID: SS-31-MS-024-11092017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-024-11092017_2017-11-14T20_19_14.xmlSource:



Latitude 36.9150025

Longitude -110.25983793

Time Stamp Nov 09, 2017 02:40:10 PM

Altitude (m) 1565

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: GW/AR/DT

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012

S/N of Mesa/GPS: Mesa #204240 / Geode #204362

S/N of MicroREM: MicroREM #1715

Dose Rate: 4

Static Count: 12227

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-024-11092017_2017-11-14T20_19_14.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-024-11092017_2017-11-14T20_19_14.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-024-11092017_2017-11-14T20_19_14.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 12:23

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 024

Sample ID: SB-31-MS-024-1.0-1.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-MS-024-1.0-1.5-06102018_2018-06-11T16_32_22.xmlSource:



Latitude 36.91446999

Longitude -110.25871498

Time Stamp Jun 10, 2018 10:55:03 AM

Altitude (m) 1571

Accuracy (m) 4.5509996

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 8379 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-024-1.0-1.5-06102018_2018-06-11T16_32_22.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-024-1.0-1.5-06102018_2018-06-11T16_32_22.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-024-1.0-1.5-06102018_2018-06-11T16_32_22.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 12:33

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 024

Sample ID: SB-31-MS-024-3.0-3.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-MS-024-3.0-3.5-06102018_2018-06-11T16_32_59.xmlSource:



Latitude 36.91446999

Longitude -110.25871498

Time Stamp Jun 10, 2018 10:55:03 AM

Altitude (m) 1571

Accuracy (m) 4.5509996

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 8385 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-024-3.0-3.5-06102018_2018-06-11T16_32_59.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-024-3.0-3.5-06102018_2018-06-11T16_32_59.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: EB

QA/QC Sample ID: SB-31-MS-024-3.0-3.5-06102018-EB

QA/QC Sample Time: 12:40

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-024-3.0-3.5-06102018_2018-06-11T16_32_59.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 13:23 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? No 
Describe why this location was not sampled: Previously sampled from 3.0 to 3.5 feet bgs with 

hand tools, dpt drill rig encountered refusal on 
bedrock at 2.9 and 3.5 ft bgs. 

Sample Top Depth (ft): Not Sampled 
Sample Bottom Depth (ft): Not Sampled 
Sample Number: 024 
Sample ID: SB-31-MS-024-NS-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): Not Sampled 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 NA 
Serial Number of MicroREM: NA 
Serial Number of Mesa / GPS Receiver: NA 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): Not Sampled 
Static Count (cpm): Not Sampled 
Sample GPS Coordinates:  -110.25977370599998, 36.91501238700005 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  S 
GPS Coordinate:  -110.26012456599994, 36.913890511000034 
Photo Comments:  NS time is 13:23 
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.25978949299997, 36.915029264000054 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? No  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC?   
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 11:13

Name: Todd Arrowood

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Mine Site (Subsurface) MS

Sample Number: 025

Soil Boring ID: SB-31-MS-025-06082018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 7437 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7086 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 7202 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 7274 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7466 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 7406 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 6419 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-MS-025-06082018_2018-06-08T18_14_32.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)3.6

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time:

Comments: 15 % silt

(ft)

Soil_Boring_Log_SB-31-MS-025-06082018_2018-06-08T18_14_32.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 3.7 (ft)

Reason Boring was 
Terminated?:

Refusal Encountered

Was Refusal Encountered?:

Is Bedrock Suspected?: Yes

Attempt #1 Bedrock Depth (in): 3.3

Attempt #2 Bedrock Depth (in): 3.7

Interval: 3.6 - (ft)3.7

Percent Recovery: 100 %

Soil Name:

Secondary Soil Type:

%

%

Bedrock Encountered:

Rock Description:

Grain Size:

Soil Color: 2.5YR 8/2

Soil Moisture:

Hardness/Density:

Time:

Comments: Chile formation bedrock

(ft)

Soil_Boring_Log_SB-31-MS-025-06082018_2018-06-08T18_14_32.xmlSource:



Latitude 36.9132264

Longitude -110.25836601

Time Stamp Jun 08, 2018 11:28:12 AM

Altitude (m) 1561

Accuracy (m) 9.101999

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1139

1141, dup-1144

Soil_Boring_Log_SB-31-MS-025-06082018_2018-06-08T18_14_32.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:07

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 025

Sample ID: SS-31-MS-025-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-025-11102017_2017-11-13T21_28_52.xmlSource:



Latitude 36.9131882

Longitude -110.25833407

Time Stamp Nov 10, 2017 08:08:21 AM

Altitude (m) 1559

Accuracy (m) 6

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR/TA/DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 7

Static Count: 8477

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-025-11102017_2017-11-13T21_28_52.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-025-11102017_2017-11-13T21_28_52.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-025-11102017_2017-11-13T21_28_52.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 11:39

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 025

Sample ID: SB-31-MS-025-1.0-1.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-MS-025-1.0-1.5-06082018_2018-06-08T18_22_47.xmlSource:



Latitude 36.91319384

Longitude -110.25814532

Time Stamp Jun 08, 2018 11:16:58 AM

Altitude (m) 1524

Accuracy (m) 15.17

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7266 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-025-1.0-1.5-06082018_2018-06-08T18_22_47.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-025-1.0-1.5-06082018_2018-06-08T18_22_47.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-025-1.0-1.5-06082018_2018-06-08T18_22_47.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 11:41

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 025

Sample ID: SB-31-MS-025-3.0-3.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-MS-025-3.0-3.5-06082018_2018-06-08T18_06_07.xmlSource:



Latitude 36.91319384

Longitude -110.25814532

Time Stamp Jun 08, 2018 11:16:58 AM

Altitude (m) 1524

Accuracy (m) 15.17

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7280 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-025-3.0-3.5-06082018_2018-06-08T18_06_07.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-025-3.0-3.5-06082018_2018-06-08T18_06_07.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SB-31-MS-025-3.0-3.5-06082018-DUP

QA/QC Sample Time: 11:44

QA/QC Sample Type: MSD

QA/QC Sample ID: SB-31-MS-025-3.0-3.5-06082018-MSD

QA/QC Sample Time: 11:41

QA/QC Sample Type: MSD

QA/QC Sample ID: SB-31-MS-025-3.0-3.5-06082018-MSD

QA/QC Sample Time: 11:41

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-025-3.0-3.5-06082018_2018-06-08T18_06_07.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 14:00 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? No 
Describe why this location was not sampled: Refusal on rocky material (1.0ft, 1,7ft, 1.7ft) 
Sample Top Depth (ft): Not Sampled 
Sample Bottom Depth (ft): Not Sampled 
Sample Number: 025 
Sample ID: SB-31-MS-025-NS-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): Not Sampled 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): Not Sampled 
Sample GPS Coordinates:  -110.25938001999998, 36.91485972900006 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.25938001999998, 36.91485972900006 
Photo Comments:   
 

 
 
 
Direction Taken:  S 
GPS Coordinate:  -110.25938716699994, 36.914870833000066 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? No  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:12

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 026

Sample ID: SS-31-MS-026-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-026-11092017_2017-11-14T20_19_33.xmlSource:



Latitude 36.91277802

Longitude -110.25887926

Time Stamp Nov 10, 2017 08:12:44 AM

Altitude (m) 1577

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR/TA/DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 6

Static Count: 8071

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-026-11092017_2017-11-14T20_19_33.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-026-11092017_2017-11-14T20_19_33.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Ashley Rivera

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-026-11092017_2017-11-14T20_19_33.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 12:08

Name: Todd Arrowood

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Mine Site (Subsurface) MS

Sample Number: 027

Soil Boring ID: SB-31-MS-027-06082018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 7281 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 6466 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 7076 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 6849 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7563 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 7804 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 6574 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7833 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-MS-027-06082018_2018-06-08T18_40_47.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)1.0

Percent Recovery: 100 %

Soil Name: Well-graded sand (SW)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time:

Comments:

(ft)

Soil_Boring_Log_SB-31-MS-027-06082018_2018-06-08T18_40_47.xmlSource:



Interval: 1.0 - (ft)1.8

Percent Recovery: 100 %

Soil Name: Well-graded sand (SW)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Coarse

Soil Color: 10YR 6/3

Soil Moisture: Dry

Hardness/Density: Loose

Time: 12:16

Comments:

(ft)

Soil_Boring_Log_SB-31-MS-027-06082018_2018-06-08T18_40_47.xmlSource:



Interval: 1.8 - (ft)3.8

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 4/4

Soil Moisture: Dry

Hardness/Density: Loose

Time: 12:18

Comments: 25% silt

(ft)

Soil_Boring_Log_SB-31-MS-027-06082018_2018-06-08T18_40_47.xmlSource:



Notes:

S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 4

Location saved on Mesa

Static count is below 2X Background value

(ft)

Reason Boring was 
Terminated?:

Refusal Encountered

Was Refusal Encountered?: Yes

Is Bedrock Suspected?: Yes

Attempt #1 Bedrock Depth (in): 3.9

Attempt #2 Bedrock Depth (in): 4

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1228

1235

Interval: 3.8 - (ft)3.9

Percent Recovery: 100 %

Soil Name:

Secondary Soil Type:

%

%

Bedrock Encountered: Chinle Formation

Rock Description:

Grain Size: Medium

Soil Color: 2.5YR 4/4

Soil Moisture: Dry

Hardness/Density: Very stiff

Time: 12:20

Comments: Chile formation bedrock. Photo not recorded.

(ft)

Soil_Boring_Log_SB-31-MS-027-06082018_2018-06-08T18_40_47.xmlSource:



Latitude 36.91205823

Longitude -110.25964129

Time Stamp Jun 08, 2018 01:13:26 PM

Altitude (m) 1575

Accuracy (m) 10.6189995

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Soil_Boring_Log_SB-31-MS-027-06082018_2018-06-08T18_40_47.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:16

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 027

Sample ID: SS-31-MS-027-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-027-11102017_2017-11-13T21_16_22.xmlSource:



Latitude 36.91210784

Longitude -110.26008112

Time Stamp Nov 10, 2017 08:18:30 AM

Altitude (m) 1565

Accuracy (m) 9

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF/AR/TA

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 7

Static Count: 8181

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-027-11102017_2017-11-13T21_16_22.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-027-11102017_2017-11-13T21_16_22.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-027-11102017_2017-11-13T21_16_22.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 12:28

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 027

Sample ID: SB-31-MS-027-1.0-1.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-MS-027-1.0-1.5-06082018_2018-06-08T18_15_06.xmlSource:



Latitude 36.91201218

Longitude -110.25998546

Time Stamp Jun 08, 2018 01:14:21 PM

Altitude (m) 1564

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7320 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-027-1.0-1.5-06082018_2018-06-08T18_15_06.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-027-1.0-1.5-06082018_2018-06-08T18_15_06.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-027-1.0-1.5-06082018_2018-06-08T18_15_06.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 12:35

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 027

Sample ID: SB-31-MS-027-3.0-3.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-MS-027-3.0-3.5-06082018_2018-06-08T18_23_06.xmlSource:



Latitude 36.9120308

Longitude -110.26001977

Time Stamp Jun 08, 2018 01:14:54 PM

Altitude (m) 1552

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7499 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-027-3.0-3.5-06082018_2018-06-08T18_23_06.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-027-3.0-3.5-06082018_2018-06-08T18_23_06.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-027-3.0-3.5-06082018_2018-06-08T18_23_06.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:20

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 028

Sample ID: SS-31-MS-028-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-028-11102017_2017-11-13T07_14_06.xmlSource:



Latitude 36.91224521

Longitude -110.26070611

Time Stamp Nov 10, 2017 08:21:07 AM

Altitude (m) 1568

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR/TA/DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 8

Static Count: 7927

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-028-11102017_2017-11-13T07_14_06.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-028-11102017_2017-11-13T07_14_06.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-028-11102017_2017-11-13T07_14_06.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 10:28

Name: Todd Arrowood

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Mine Site (Subsurface) MS

Sample Number: 029

Soil Boring ID: SB-31-MS-029-06092018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 7210 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7394 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 7305 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 7157 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7125 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 8205 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7348 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7198 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 7534 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 8009 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-MS-029-06092018_2018-06-09T18_27_53.xmlSource:



S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

GEOLOGY LOG

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Interval: 0 - (ft)5

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 10:28

Comments: 15% silt

(ft)

Soil_Boring_Log_SB-31-MS-029-06092018_2018-06-09T18_27_53.xmlSource:



Latitude 36.91253178

Longitude -110.26138573

Time Stamp Jun 09, 2018 09:10:46 AM

Altitude (m) 1552

Accuracy (m) 16.687

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1026

1038

Soil_Boring_Log_SB-31-MS-029-06092018_2018-06-09T18_27_53.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:24

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 029

Sample ID: SS-31-MS-029-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-029-11102017_2017-11-13T07_12_51.xmlSource:



Latitude 36.91256505

Longitude -110.26135997

Time Stamp Nov 10, 2017 08:25:23 AM

Altitude (m) 1565

Accuracy (m) 3

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR/TA/DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 7

Static Count: 8991

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-029-11102017_2017-11-13T07_12_51.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-029-11102017_2017-11-13T07_12_51.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-029-11102017_2017-11-13T07_12_51.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 10:26

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 029

Sample ID: SB-31-MS-029-1.0-1.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-MS-029-1.0-1.5-06092018_2018-06-09T18_09_52.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7628 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-029-1.0-1.5-06092018_2018-06-09T18_09_52.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-029-1.0-1.5-06092018_2018-06-09T18_09_52.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-029-1.0-1.5-06092018_2018-06-09T18_09_52.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 10:38

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 029

Sample ID: SB-31-MS-029-3.0-3.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-MS-029-3.0-3.5-06092018_2018-06-09T18_10_16.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 8015 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-029-3.0-3.5-06092018_2018-06-09T18_10_16.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-029-3.0-3.5-06092018_2018-06-09T18_10_16.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-029-3.0-3.5-06092018_2018-06-09T18_10_16.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:29

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 030

Sample ID: SS-31-MS-030-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-030-11102017_2017-11-13T21_12_01.xmlSource:



Latitude 36.91271211

Longitude -110.26081244

Time Stamp Nov 10, 2017 08:30:37 AM

Altitude (m) 1571

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF/AR/TA

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 7

Static Count: 8771

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-030-11102017_2017-11-13T21_12_01.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-030-11102017_2017-11-13T21_12_01.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-030-11102017_2017-11-13T21_12_01.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:33

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 031

Sample ID: SS-31-MS-031-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-031-11102017_2017-11-13T21_17_19.xmlSource:



Latitude 36.9125286

Longitude -110.26020528

Time Stamp Nov 10, 2017 08:34:33 AM

Altitude (m) 1563

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF/AR/TA

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 8

Static Count: 8027

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-031-11102017_2017-11-13T21_17_19.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-031-11102017_2017-11-13T21_17_19.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-031-11102017_2017-11-13T21_17_19.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:38

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 032

Sample ID: SS-31-MS-032-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-032-11102017_2017-11-13T21_18_28.xmlSource:



Latitude 36.9125286

Longitude -110.26020528

Time Stamp Nov 10, 2017 08:34:33 AM

Altitude (m) 1563

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF/AR/TA

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 8

Static Count: 8343

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-032-11102017_2017-11-13T21_18_28.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-032-11102017_2017-11-13T21_18_28.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-032-11102017_2017-11-13T21_18_28.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:42

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 033

Sample ID: SS-31-MS-033-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-033-11102017_2017-11-13T21_19_23.xmlSource:



Latitude 36.9130922

Longitude -110.2594434

Time Stamp Nov 10, 2017 08:43:07 AM

Altitude (m) 1571

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF/AR/TA

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 6

Static Count: 8397

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-033-11102017_2017-11-13T21_19_23.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-033-11102017_2017-11-13T21_19_23.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SS-31-MS-033-11102017-DUP

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-033-11102017_2017-11-13T21_19_23.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:46

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 034

Sample ID: SS-31-MS-034-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-034-11102017_2017-11-13T21_30_39.xmlSource:



Latitude 36.91324285

Longitude -110.26030343

Time Stamp Nov 10, 2017 08:47:06 AM

Altitude (m) 1562

Accuracy (m) 15

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR/TA/DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 8

Static Count: 9235

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-034-11102017_2017-11-13T21_30_39.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-034-11102017_2017-11-13T21_30_39.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-034-11102017_2017-11-13T21_30_39.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:52

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 035

Sample ID: SS-31-MS-035-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-035-11102017_2017-11-13T21_26_51.xmlSource:



Latitude 36.91357898

Longitude -110.25852404

Time Stamp Nov 10, 2017 08:52:57 AM

Altitude (m) 1573

Accuracy (m) 4

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR/TA/DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 6

Static Count: 9264

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-035-11102017_2017-11-13T21_26_51.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-035-11102017_2017-11-13T21_26_51.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-035-11102017_2017-11-13T21_26_51.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:55

Name: Gavin Wagoner

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 036

Sample ID: SS-31-MS-036-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-036-11102017_2017-11-13T21_32_03.xmlSource:



Latitude 36.91402247

Longitude -110.25824083

Time Stamp Nov 10, 2017 08:56:36 AM

Altitude (m) 1568

Accuracy (m) 7

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: AR/TA/DF

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 10

Static Count: 8221

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-036-11102017_2017-11-13T21_32_03.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-036-11102017_2017-11-13T21_32_03.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-036-11102017_2017-11-13T21_32_03.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 10:54

Name: Todd Arrowood

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Mine Site (Subsurface) MS

Sample Number: 037

Soil Boring ID: SB-31-MS-037-06102018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 8098 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7866 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 7076 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 7477 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7293 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 7503 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7214 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7807 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 8059 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 7778 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-MS-037-06102018_2018-06-11T14_55_50.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)3.2

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Very loose

Time: 11:09

Comments: 15 % silt

(ft)

Soil_Boring_Log_SB-31-MS-037-06102018_2018-06-11T14_55_50.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5 (ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Interval: 3.2 - (ft)5

Percent Recovery: 100 %

Soil Name: Silt (ML)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 10YR 7/3

Soil Moisture: Dry

Hardness/Density: Loose

Time: 11:09

Comments:

(ft)

Soil_Boring_Log_SB-31-MS-037-06102018_2018-06-11T14_55_50.xmlSource:



Latitude 36.9144867

Longitude -110.25863109

Time Stamp Jun 10, 2018 10:55:06 AM

Altitude (m) 1572

Accuracy (m) 7.585

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1106

1114

Soil_Boring_Log_SB-31-MS-037-06102018_2018-06-11T14_55_50.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:59

Name: Ashley Rivera

Log Date: 11/10/2017

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 037

Sample ID: SS-31-MS-037-11102017

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-037-11102017_2017-11-13T21_23_52.xmlSource:



Latitude 36.91439401

Longitude -110.25873128

Time Stamp Nov 10, 2017 08:59:39 AM

Altitude (m) 1572

Accuracy (m) 5

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF/AR/TA

Soil Name:
(USCS Group Symbol)

Poorly-graded sand (SP)

Soil Color: 5YR 5/3

Comments
(Odor, Cementation, etc.)

EB-B5 collected at 0900

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851

S/N of Mesa/GPS: Mesa #194818 / Geode #204060

S/N of MicroREM: MicroREM #1898

Dose Rate: 7

Static Count: 8987

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-037-11102017_2017-11-13T21_23_52.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-037-11102017_2017-11-13T21_23_52.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: EB

QA/QC Sample ID: EB-B5-11102017

QA/QC Sample Time: 9:00

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Ashley Rivera

SurfaceSoil_SS-31-MS-037-11102017_2017-11-13T21_23_52.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 11:06

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 037

Sample ID: SB-31-MS-037-1.0-1.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-MS-037-1.0-1.5-06102018_2018-06-11T16_33_17.xmlSource:



Latitude 36.91446999

Longitude -110.25871498

Time Stamp Jun 10, 2018 10:55:03 AM

Altitude (m) 1571

Accuracy (m) 4.5509996

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 9535 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-037-1.0-1.5-06102018_2018-06-11T16_33_17.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-037-1.0-1.5-06102018_2018-06-11T16_33_17.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-037-1.0-1.5-06102018_2018-06-11T16_33_17.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 11:14

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site (Subsurface)

Sample Number: 037

Sample ID: SB-31-MS-037-3.0-3.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-MS-037-3.0-3.5-06102018_2018-06-11T16_30_38.xmlSource:



Latitude 36.91446999

Longitude -110.25871498

Time Stamp Jun 10, 2018 10:55:03 AM

Altitude (m) 1571

Accuracy (m) 4.5509996

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 9753 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-MS-037-3.0-3.5-06102018_2018-06-11T16_30_38.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-MS-037-3.0-3.5-06102018_2018-06-11T16_30_38.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-MS-037-3.0-3.5-06102018_2018-06-11T16_30_38.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 14:11 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? No 
Describe why this location was not sampled: Refusal on bedrock (4.5ft). Due to radial surface 

fracturing from drill location, no other borings were 
attempted at this location. 

Sample Top Depth (ft): Not Sampled 
Sample Bottom Depth (ft): Not Sampled 
Sample Number: 037 
Sample ID: SB-31-MS-037-NS-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): Not Sampled 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments: Unable to remove acetate liner from drill rod. 

Refusal material obtained from shoe of drill rod.  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): Not Sampled 
Sample GPS Coordinates:  -110.25937118099995, 36.91487528700003 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  



First Attempt – Bedrock Depth (ft):  
Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.25937118099995, 36.91487528700003 
Photo Comments:   
 

 
 
 
Direction Taken:  SE 
GPS Coordinate:  -110.25888321199994, 36.91467855700006 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? No  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 9:10

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 038

Sample ID: SS-31-MS-038-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-038-06082018_2018-06-08T18_00_47.xmlSource:



Latitude 36.913561

Longitude -110.25938151

Time Stamp Jun 08, 2018 09:15:12 AM

Altitude (m) 1564

Accuracy (m) 9.101999

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: EP, TA

Soil Name:
(USCS Group Symbol)

Well-graded sand with silt (SW-SM)

Soil Color: 2.5YR 6/6

Comments
(Odor, Cementation, etc.)

15% silt

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 8

Static Count: 9094

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-038-06082018_2018-06-08T18_00_47.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-038-06082018_2018-06-08T18_00_47.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-MS-038-06082018_2018-06-08T18_00_47.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:42

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Mine Site

Sample Number: 039

Sample ID: SS-31-MS-039-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-MS-039-06082018_2018-06-08T18_09_36.xmlSource:



Latitude 36.91305694

Longitude -110.26079104

Time Stamp Jun 08, 2018 01:41:46 PM

Altitude (m) 1558

Accuracy (m) 16.687

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: EP, TA

Soil Name:
(USCS Group Symbol)

Well-graded sand with silt (SW-SM)

Soil Color: 2.5YR 6/6

Comments
(Odor, Cementation, etc.)

15% silt

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 5

Static Count: 8444

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-MS-039-06082018_2018-06-08T18_09_36.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-MS-039-06082018_2018-06-08T18_09_36.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SS-31-MS-039-06082018-DUP

QA/QC Sample Time: 13:45

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-31-MS-039-06082018-MSD

QA/QC Sample Time: 13:42

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-31-MS-039-06082018-MSD

QA/QC Sample Time: 13:42

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-MS-039-06082018_2018-06-08T18_09_36.xmlSource:



 FCUP Tribal Soil Boring Log 
 

Date: October 1, 2019 Time:  18:29 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Mine Site (Subsurface) 
Location Number:  
Boring Number: 040 
Is this an Extended Boring? No 
Boring ID: SB-31-MS-040-10012019 
Boring GPS Coordinate: -110.26022601699998, 36.912851826000065 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 0 0.5 7,509 No  

 0.5 1 7,913 No  

 1 1.5 7,002 No  

 1.5 2 7,285 No  

 2 2.5 7,721 No  

 2.5 3 7,182 No  

 3 3.5 7,417 No  

 3.5 4 7,675 No  

 4 4.5 7,218 No  

 4.5 5 7,608 No  

 

  



 
Time:  16:14 
 
Interval (ft):  0 - 2 
 
Recovery (%):  100 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Medium 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  16:18 
 
Interval (ft):  2 - 5 



 
Recovery (%):  100 
 
USCS:  SP-SM (Poorly-graded sand with silt) 
Poorly-graded sand with silt and gravel (SP-SM) 
 
Munsell Color:  7.5YR 7 / 1 
 
Soil Description:  Fine 
Dry 
Medium Dense 
Gravel is angular to subangular fine grained gray siltstone. Approx. 30% gravel. 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 5 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft): 4.1  
Second Attempt – Bedrock Depth (ft): 5  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 1 2 16:19   

 3 4 16:20   

 5 6 16:21   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 15:35 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 040 
Sample ID: SS-31-MS-040-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SW-SM (Well-graded sand with silt) 
USCS Classification: Well-graded sand with silt (SW-SM) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 4 
Static Count (cpm): 7477 
Sample GPS Coordinates:  -110.26021833299995, 36.912847000000056 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26021833299995, 36.912847000000056 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26022366699999, 36.91285716700003 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: MS, MSD, Field Duplicate, Equipment 

Blank 
15:35 

MSD: SS-31-MS-100-10012019-MSD 15:35 
Field Duplicate: SS-31-MS-100-10012019-DUP 15:38 

Equipment Blank: SS-31-MS-040-10012019-EB 18:00  
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 16:19 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 2.0 
Sample Number: 040 
Sample ID: SB-31-MS-040-1.0-2.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 2.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7456 
Sample GPS Coordinates:  -110.26013133299995, 36.912769500000024 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26013133299995, 36.912769500000024 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26013183299995, 36.912769000000026 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 16:20 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 3.0 
Sample Bottom Depth (ft): 4.0 
Sample Number: 040 
Sample ID: SB-31-MS-040-3.0-4.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 3.0 - 4.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7408 
Sample GPS Coordinates:  -110.26013483299994, 36.912770667000075 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26013483299994, 36.912770667000075 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26013299999994, 36.912770667000075 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 16:21 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 4.0 
Sample Bottom Depth (ft): 5.0 
Sample Number: 040 
Sample ID: SB-31-MS-040-4.0-5.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 4.0 - 5.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7414 
Sample GPS Coordinates:  -110.26013216699994, 36.91276716700003 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26013216699994, 36.91276716700003 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26013133299995, 36.91276966700008 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Boring Log 
 

Date: October 2, 2019 Time:  14:19 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Mine Site (Subsurface) 
Location Number:  
Boring Number: 041 
Is this an Extended Boring? No 
Boring ID: SB-31-MS-041-10022019 
Boring GPS Coordinate: -110.26007056499998, 36.91285985700006 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 0 0.5 8,221 No  

 0.5 1 7,628 No  

 1 1.5 7,980 No  

 1.5 2 7,996 No  

 2 2.5 7,791 No  

 2.5 3 7,321 No  

 3 3.5 7,676 No  

 3.5 4 8,310 No  

 4 4.5 8,414 No  

 4.5 5 7,583 No  

 5 5.5 7,664 No  

 5.5 6 8,303 No  

 6 6.5 8,407 No  

 

  



 
Time:  14:19 
 
Interval (ft):  0 - 4.5 
 
Recovery (%):  65 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  14:34 
 
Interval (ft):  4.5 - 5.5 



 
Recovery (%):  75 
 
USCS:  ML (Silt) 
Sandy silt with gravel (ML) 
 
Munsell Color:  7.5YR 4 / 4 
 
Soil Description:  Fine 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  14:37 
 
Interval (ft):  5.5 - 6.5 
 
Recovery (%):  100 
 
USCS:  ML (Silt) 



Silt (ML) 
 
Munsell Color:  5YR 3 / 4 
 
Soil Description:  Fine 
Dry 
Medium Dense 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 6.5 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? No 
First Attempt – Refusal Depth (ft): 6.5  
Second Attempt – Refusal Depth (ft): 5.6  
Third Attempt – Refusal Depth (ft): 6.5  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 1 2 14:36   

 3 4 14:40   

 5 6 14:43   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 12:49 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 041 
Sample ID: SS-31-MS-041-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY  
USCS Group Name: SW-SM (Well-graded sand with silt) 
USCS Classification: Well-graded sand with silt (SW-SM) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 4 
Static Count (cpm): 8571 
Sample GPS Coordinates:  -110.26015514299996, 36.91285415400006 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26015514299996, 36.91285415400006 
Photo Comments:   
 

 
 
 
Direction Taken:  SW 
GPS Coordinate:  -110.26024677399994, 36.913273885000024 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: Field Duplicate  

MSD:   
Field Duplicate: SS-31-MS-041-10022019-DUP 12:52 

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 14:36 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 2.0 
Sample Number: 041 
Sample ID: SB-31-MS-041-1.0-2.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 2.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7727 
Sample GPS Coordinates:  -110.26011680299996, 36.91280868000007 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26011680299996, 36.91280868000007 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26011319099996, 36.91281808600007 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 14:40 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 3.0 
Sample Bottom Depth (ft): 4.0 
Sample Number: 041 
Sample ID: SB-31-MS-041-3.0-4.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 3.0 - 4.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7988 
Sample GPS Coordinates:  -110.26014753599998, 36.91282592400006 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26014753599998, 36.91282592400006 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26012232699998, 36.912815816000034 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 14:43 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Mine Site 
Location Number:  
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 041 
Sample ID: SB-31-MS-041-5.0-6.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7679 
Sample GPS Coordinates:  -110.26013890699994, 36.91280938400007 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26013890699994, 36.91280938400007 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26013430299997, 36.91282631300004 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 9:23

Name: Todd Arrowood

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 01

Sample Number: 001

Soil Boring ID: SB-31-NNWP01-001-06102018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 9617 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 12736 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 13420 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 10515 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 11712 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 12420 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 11237 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7598 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 8398 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 7915 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP01-001-06102018_2018-06-11T14_52_24.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)0.5

Percent Recovery: 100 %

Soil Name: Well-graded gravel with silt and sand (GW-GM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Very loose

Time: 9:23

Comments: 15 % silt

(ft)

Soil_Boring_Log_SB-31-NNWP01-001-06102018_2018-06-11T14_52_24.xmlSource:



Interval: 0.5 - (ft)3.9

Percent Recovery: 100 %

Soil Name: Poorly-graded sand with silt and gravel (SP-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description: 15 % silt, 25 % gravel,fine to medium angular gravel clasts.

Grain Size: Medium

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 9:23

Comments:

(ft)

Soil_Boring_Log_SB-31-NNWP01-001-06102018_2018-06-11T14_52_24.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5 (ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Interval: 3.9 - (ft)5.0

Percent Recovery: 100 %

Soil Name: Sandy silt (ML)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 10YR 6/3

Soil Moisture: Dry

Hardness/Density: Medium dense

Time: 9:24

Comments: 25 % sand

(ft)

Soil_Boring_Log_SB-31-NNWP01-001-06102018_2018-06-11T14_52_24.xmlSource:



Latitude 36.91429343

Longitude -110.25986477

Time Stamp Jun 10, 2018 08:29:17 AM

Altitude (m) 1596

Accuracy (m) 21.237999

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

0.0 - 0.5

1.0 - 1.5

3.0 - 3.5

0826

0911

0921

Soil_Boring_Log_SB-31-NNWP01-001-06102018_2018-06-11T14_52_24.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:26

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 001

Sample ID: SS-31-NNWP01-001-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP01-001-06102018_2018-06-11T17_05_59.xmlSource:



Latitude 36.91435525

Longitude -110.25979604

Time Stamp Jun 10, 2018 08:27:27 AM

Altitude (m) 1570

Accuracy (m) 9.101999

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF, TA

Soil Name:
(USCS Group Symbol)

Sandy silt (ML)

Soil Color: 2.5YR 5/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 25

Static Count: 15776

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP01-001-06102018_2018-06-11T17_05_59.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP01-001-06102018_2018-06-11T17_05_59.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type: N/A

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP01-001-06102018_2018-06-11T17_05_59.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 9:11

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 001

Sample ID: SB-31-NNWP01-001-1.0-1.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP01-001-1.0-1.5-06102018_2018-06-11T16_27_42.xmlSource:



Latitude 36.91394501

Longitude -110.26003958

Time Stamp Jun 10, 2018 08:15:31 AM

Altitude (m) 1552

Accuracy (m) 6.068

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 8520 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP01-001-1.0-1.5-06102018_2018-06-11T16_27_42.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP01-001-1.0-1.5-06102018_2018-06-11T16_27_42.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP01-001-1.0-1.5-06102018_2018-06-11T16_27_42.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 9:21

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 001

Sample ID: SB-31-NNWP01-001-3.0-3.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP01-001-3.0-3.5-06102018_2018-06-11T16_28_02.xmlSource:



Latitude 36.91394501

Longitude -110.26003958

Time Stamp Jun 10, 2018 08:15:31 AM

Altitude (m) 1552

Accuracy (m) 6.068

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 8191 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP01-001-3.0-3.5-06102018_2018-06-11T16_28_02.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP01-001-3.0-3.5-06102018_2018-06-11T16_28_02.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP01-001-3.0-3.5-06102018_2018-06-11T16_28_02.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 15:33 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 01 
Was this location able to be sampled? No 
Describe why this location was not sampled: Refusal on bedrock. Drill rig got outer casing stuck in 

ground at 3.5 bgs. On the second attempt refusal was 
at 0.5 ft. 

Sample Top Depth (ft): Not Sampled 
Sample Bottom Depth (ft): Not Sampled 
Sample Number: 001 
Sample ID: SB-31-NNWP01-001-NS-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): Not Sampled 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): Not Sampled 
Sample GPS Coordinates:  -110.25963933699995, 36.91411033300005 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  E 
GPS Coordinate:  -110.25963933699995, 36.91411033300005 
Photo Comments:  Drill casing pulled from location, hole filled back in rocks and soil. 
 

 
 
 
Direction Taken:  E 
GPS Coordinate:  -110.25993858199996, 36.91427125600006 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? No  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 8:57

Name: Todd Arrowood

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 01

Sample Number: 002

Soil Boring ID: SB-31-NNWP01-002-06102018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID:

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 7938 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 9309 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 7635 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 7207 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 8243 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 8044 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 8538 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7784 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 7510 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 6541 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP01-002-06102018_2018-06-11T14_51_16.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)3

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Very loose

Time: 8:57

Comments: 15% silt

(ft)

Soil_Boring_Log_SB-31-NNWP01-002-06102018_2018-06-11T14_51_16.xmlSource:



Interval: 3 - (ft)4.2

Percent Recovery: 100 %

Soil Name: Poorly-graded sand with silt and gravel (SP-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Medium

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 8:57

Comments: 15 % silt, 25 % gravel,fine to medium angular gravel clasts.

(ft)

Soil_Boring_Log_SB-31-NNWP01-002-06102018_2018-06-11T14_51_16.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5 (ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Interval: 4.2 - (ft)5.0

Percent Recovery: 100 %

Soil Name: Sandy silt (ML)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 10YR 6/3

Soil Moisture: Dry

Hardness/Density: Medium dense

Time: 8:58

Comments: 30 % fine sand

(ft)

Soil_Boring_Log_SB-31-NNWP01-002-06102018_2018-06-11T14_51_16.xmlSource:



Latitude 36.91414013

Longitude -110.25997274

Time Stamp Jun 10, 2018 08:19:44 AM

Altitude (m) 1558

Accuracy (m) 7.585

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

0.0 - 0.5

1.0 - 1.5

3.0 - 3.5

0817, dup 0820

0853

0903

Soil_Boring_Log_SB-31-NNWP01-002-06102018_2018-06-11T14_51_16.xmlSource:



 FCUP Tribal Soil Boring Log 
 

Date: September 30, 2019 Time:  14:09 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 01 
Boring Number: 002 
Is this an Extended Boring? Yes 
Beginning Depth of Extended 
Boring (ft): 

4 
 

Boring ID: SB-31-NNWP01-002-09302019 
Boring GPS Coordinate: -110.25996008899995, 36.91413946400007 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 4 4.5 9,136 No  

 4.5 5 8,035 No  

 

  



Geology Log 

 
Time:  14:09 
 
Interval (ft):  4 - 5 
 
Recovery (%):  75 
 
USCS:  ML (Silt) 
Sandy silt (ML) 
 
Munsell Color:  10YR 6 / 3 
 
Soil Description:  Fine 
Dry 
Medium Dense 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 



Boring Termination Information 
Maximum Boring Depth (ft): 5 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? No 
First Attempt – Refusal Depth (ft): 0.6  
Second Attempt – Refusal Depth (ft): 1  
Third Attempt – Refusal Depth (ft): 5  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 4 5 14:01   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:17

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 002

Sample ID: SS-31-NNWP01-002-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP01-002-06102018_2018-06-11T17_05_45.xmlSource:



Latitude 36.91413167

Longitude -110.259977

Time Stamp Jun 10, 2018 08:20:49 AM

Altitude (m) 1552

Accuracy (m) 6.068

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF, TA

Soil Name:
(USCS Group Symbol)

Sandy silt (ML)

Soil Color: 2.5YR 5/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 11

Static Count: 16846

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP01-002-06102018_2018-06-11T17_05_45.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP01-002-06102018_2018-06-11T17_05_45.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SS-31-NNWP01-002-06102018-DUP

QA/QC Sample Time: 8:20

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP01-002-06102018_2018-06-11T17_05_45.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 8:53

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 002

Sample ID: SB-31-NNWP01-002-1.0-1.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP01-002-1.0-1.5-06102018_2018-06-11T16_26_48.xmlSource:



Latitude 36.91394501

Longitude -110.26003958

Time Stamp Jun 10, 2018 08:15:31 AM

Altitude (m) 1552

Accuracy (m) 6.068

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 10331 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP01-002-1.0-1.5-06102018_2018-06-11T16_26_48.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP01-002-1.0-1.5-06102018_2018-06-11T16_26_48.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP01-002-1.0-1.5-06102018_2018-06-11T16_26_48.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 9:03

Name: Dan Fillipi

Log Date: 6/10/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 002

Sample ID: SB-31-NNWP01-002-3.0-3.5-06102018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP01-002-3.0-3.5-06102018_2018-06-11T16_27_15.xmlSource:



Latitude 36.91394501

Longitude -110.26003958

Time Stamp Jun 10, 2018 08:15:31 AM

Altitude (m) 1552

Accuracy (m) 6.068

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1715

Static Count: 9827 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP01-002-3.0-3.5-06102018_2018-06-11T16_27_15.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP01-002-3.0-3.5-06102018_2018-06-11T16_27_15.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP01-002-3.0-3.5-06102018_2018-06-11T16_27_15.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 14:01 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 01 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 4.0 
Sample Bottom Depth (ft): 5.0 
Sample Number: 002 
Sample ID: SB-31-NNWP01-002-4.0-5.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 4.0 - 5.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8163 
Sample GPS Coordinates:  -110.26008261299995, 36.91398045900007 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26008261299995, 36.91398045900007 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26008319599998, 36.91397507500005 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 11:42

Name: Todd Arrowood

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 02

Sample Number: 001

Soil Boring ID: SB-31-NNWP02-001-06092018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 7981 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7975 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 7871 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 8015 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 8772 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 8071 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7033 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7875 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 8465 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 7866 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP02-001-06092018_2018-06-09T18_29_52.xmlSource:



S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

GEOLOGY LOG

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Interval: 0 - (ft)5

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 11:43

Comments: 15% silt

(ft)

Soil_Boring_Log_SB-31-NNWP02-001-06092018_2018-06-09T18_29_52.xmlSource:



Latitude 36.91379175

Longitude -110.25934976

Time Stamp Jun 09, 2018 10:57:43 AM

Altitude (m) 1548

Accuracy (m) 22.755

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

0.0 - 0.5

1.0 - 1.5

3.0 - 3.5

1054

1143

1150

Soil_Boring_Log_SB-31-NNWP02-001-06092018_2018-06-09T18_29_52.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 10:54

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 001

Sample ID: SS-31-NNWP02-001-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP02-001-06092018_2018-06-09T17_55_28.xmlSource:



Latitude 36.91366205

Longitude -110.25941485

Time Stamp Jun 09, 2018 10:55:31 AM

Altitude (m) 1572

Accuracy (m) 9.101999

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF, TA

Soil Name:
(USCS Group Symbol)

Sandy silt (ML)

Soil Color: 2.5YR 5/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 8

Static Count: 9635

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP02-001-06092018_2018-06-09T17_55_28.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP02-001-06092018_2018-06-09T17_55_28.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP02-001-06092018_2018-06-09T17_55_28.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 11:43

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 001

Sample ID: SB-31-NNWP02-001-1.0-1.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP02-001-1.0-1.5-06092018_2018-06-09T18_15_19.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7879 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP02-001-1.0-1.5-06092018_2018-06-09T18_15_19.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP02-001-1.0-1.5-06092018_2018-06-09T18_15_19.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP02-001-1.0-1.5-06092018_2018-06-09T18_15_19.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 11:50

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 001

Sample ID: SB-31-NNWP02-001-3.0-3.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP02-001-3.0-3.5-06092018_2018-06-09T18_16_03.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7874 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP02-001-3.0-3.5-06092018_2018-06-09T18_16_03.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP02-001-3.0-3.5-06092018_2018-06-09T18_16_03.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP02-001-3.0-3.5-06092018_2018-06-09T18_16_03.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 12:49

Name: Todd Arrowood

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 02

Sample Number: 002

Soil Boring ID: SB-31-NNWP02-002-06092018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 9373 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7717 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 8128 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 8238 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7485 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 8047 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7179 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 8006 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 8420 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 8973 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP02-002-06092018_2018-06-09T18_30_11.xmlSource:



S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

GEOLOGY LOG

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Interval: 0 - (ft)5

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 12:50

Comments: 15% silt

(ft)

Soil_Boring_Log_SB-31-NNWP02-002-06092018_2018-06-09T18_30_11.xmlSource:



Latitude 36.9139509

Longitude -110.2594447

Time Stamp Jun 09, 2018 11:02:06 AM

Altitude (m) 1548

Accuracy (m) 7.585

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

0.0 - 0.5

1.0 - 1.5

3.0 - 3.5

1059

1250

1258, dup 1301

Soil_Boring_Log_SB-31-NNWP02-002-06092018_2018-06-09T18_30_11.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 10:59

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 002

Sample ID: SS-31-NNWP02-002-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP02-002-06092018_2018-06-09T18_02_15.xmlSource:



Latitude 36.91382709

Longitude -110.2593476

Time Stamp Jun 09, 2018 11:00:29 AM

Altitude (m) 1571

Accuracy (m) 34.891

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF, TA

Soil Name:
(USCS Group Symbol)

Sandy silt (ML)

Soil Color: 2.5YR 5/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 7

Static Count: 10450

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP02-002-06092018_2018-06-09T18_02_15.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP02-002-06092018_2018-06-09T18_02_15.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP02-002-06092018_2018-06-09T18_02_15.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 12:50

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 002

Sample ID: SB-31-NNWP02-002-1.0-1.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP02-002-1.0-1.5-06092018_2018-06-09T18_11_44.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 8328 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP02-002-1.0-1.5-06092018_2018-06-09T18_11_44.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP02-002-1.0-1.5-06092018_2018-06-09T18_11_44.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP02-002-1.0-1.5-06092018_2018-06-09T18_11_44.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 12:58

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 002

Sample ID: SB-31-NNWP02-002-3.0-3.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP02-002-3.0-3.5-06092018_2018-06-09T18_16_50.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7828 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP02-002-3.0-3.5-06092018_2018-06-09T18_16_50.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP02-002-3.0-3.5-06092018_2018-06-09T18_16_50.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SB-31-NNWP02-002-3.0-3.5-06092018-DUP

QA/QC Sample Time: 13:01

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP02-002-3.0-3.5-06092018_2018-06-09T18_16_50.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 10:38

Name: Todd Arrowood

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 03

Sample Number: 001

Soil Boring ID: SB-31-NNWP03-001-06082018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 8266 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7347 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 6817 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 7544 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7520 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 7133 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7040 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7613 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 7597 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 6235 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP03-001-06082018_2018-06-08T18_13_53.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

GEOLOGY LOG

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Interval: 0 - (ft)5

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 10:45

Comments: 15 % silt

(ft)

Soil_Boring_Log_SB-31-NNWP03-001-06082018_2018-06-08T18_13_53.xmlSource:



Latitude 36.91333118

Longitude -110.25868115

Time Stamp Jun 08, 2018 10:17:37 AM

Altitude (m) 1566

Accuracy (m) 7.585

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1054

1103

Soil_Boring_Log_SB-31-NNWP03-001-06082018_2018-06-08T18_13_53.xmlSource:



 FCUP Tribal Soil Boring Log 
 

Date: October 1, 2019 Time:  14:22 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 03 
Boring Number: 001 
Is this an Extended Boring? Yes 
Beginning Depth of Extended 
Boring (ft): 

5 
 

Boring ID: SB-31-NNWP03-001-10012019 
Boring GPS Coordinate: -110.25878672799996, 36.91329391900007 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 5 5.5 8,265 No  

 5.5 6 8,238 No  

 6 6.5 8,293 No  

 6.5 7 8,761 No  

 7 7.5 9,026 No  

 7.5 8 8,686 No  

 8 8.5 8,554 No  

 8.5 9 8,617 No  

 9 9.5 8,151 No  

 9.5 10 8,392 No  

 

  



 
Time:  14:22 
 
Interval (ft):  5 - 7 
 
Recovery (%):  50 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  14:27 
 
Interval (ft):  7 - 10 



 
Recovery (%):  50 
 
USCS:  ML (Silt) 
Silt (ML) 
 
Munsell Color:  7.5YR 5 / 1 
 
Soil Description:  Fine 
Moist 
Medium Dense 
No third attempt was made because at the second attempt location there was a void from 10-15 ft 
bgs, no sample was returned and the drill hole at the surface began to collapse. See photo on 
sampling form. 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 10 
Reason Boring was Terminated: Static Count less than 2X Background 
Was Refusal Encountered? Yes 
Is Bedrock Suspected? No 
First Attempt – Refusal Depth (ft): 9.3  
Second Attempt – Refusal Depth (ft): 15  
Third Attempt – Refusal Depth (ft):   
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 5 6 14:30   

 7 8 14:33   

 9 10 14:35   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 10:30

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 001

Sample ID: SS-31-NNWP03-001-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP03-001-06082018_2018-06-08T18_01_14.xmlSource:



Latitude 36.91326651

Longitude -110.2587066

Time Stamp Jun 08, 2018 10:30:00 AM

Altitude (m) 1578

Accuracy (m) 12.136

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: EP, TA

Soil Name:
(USCS Group Symbol)

Well-graded sand with silt (SW-SM)

Soil Color: 2.5YR 6/6

Comments
(Odor, Cementation, etc.)

15% silt

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 6

Static Count: 8266

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP03-001-06082018_2018-06-08T18_01_14.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP03-001-06082018_2018-06-08T18_01_14.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP03-001-06082018_2018-06-08T18_01_14.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 10:30

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 001

Sample ID: SB-31-NNWP03-001-1.0-1.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP03-001-1.0-1.5-06082018_2018-06-08T18_18_46.xmlSource:



Latitude 36.91338016

Longitude -110.25870375

Time Stamp Jun 08, 2018 10:27:20 AM

Altitude (m) 1602

Accuracy (m) 16.687

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7372 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP03-001-1.0-1.5-06082018_2018-06-08T18_18_46.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP03-001-1.0-1.5-06082018_2018-06-08T18_18_46.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP03-001-1.0-1.5-06082018_2018-06-08T18_18_46.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 11:03

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 001

Sample ID: SB-31-NNWP03-001-3.0-3.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP03-001-3.0-3.5-06082018_2018-06-08T18_04_50.xmlSource:



Latitude 36.91338016

Longitude -110.25870375

Time Stamp Jun 08, 2018 10:27:20 AM

Altitude (m) 1602

Accuracy (m) 16.687

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7325 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP03-001-3.0-3.5-06082018_2018-06-08T18_04_50.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP03-001-3.0-3.5-06082018_2018-06-08T18_04_50.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP03-001-3.0-3.5-06082018_2018-06-08T18_04_50.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 14:30 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 03 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 001 
Sample ID: SB-31-NNWP03-001-5.0-6.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7143 
Sample GPS Coordinates:  -110.25938224599997, 36.91488077900004 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.25938224599997, 36.91488077900004 
Photo Comments:   
 

 
 
 
Direction Taken:  SE 
GPS Coordinate:  -110.25881543199995, 36.91325659300003 
Photo Comments:   
 



 
 
 
Direction Taken:  S 
GPS Coordinate:  -110.25881587199996, 36.913260552000054 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 14:33 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 03 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 7.0 
Sample Bottom Depth (ft): 8.0 
Sample Number: 001 
Sample ID: SB-31-NNWP03-001-7.0-8.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 7.0 - 8.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7372 
Sample GPS Coordinates:  -110.25938056999996, 36.91486389000005 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.25938056999996, 36.91486389000005 
Photo Comments:   
 

 
 
 
Direction Taken:  SE 
GPS Coordinate:  -110.25881709699996, 36.913264834000074 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 1, 2019 Time: 14:35 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 03 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 9.0 
Sample Bottom Depth (ft): 10.0 
Sample Number: 001 
Sample ID: SB-31-NNWP03-001-9.0-10.0-10012019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 9.0-10.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7038 
Sample GPS Coordinates:  -110.25938182499999, 36.914895684000044 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.25938182499999, 36.914895684000044 
Photo Comments:   
 

 
 
 
Direction Taken:  SE 
GPS Coordinate:  -110.25881291699994, 36.91325698400004 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 11:21

Name: Todd Arrowood

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 03

Sample Number: 002

Soil Boring ID: SB-31-NNWP03-002-06092018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 9456 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 14282 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 22441 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 54844 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 19602 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 12252 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 9746 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7804 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 7057 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 8451 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP03-002-06092018_2018-06-09T18_29_38.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)2.5

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type: Silty gravel (GM)

%90

10 %

Bedrock Encountered:

Rock Description: Potential waste rock.

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 11:22

Comments: 15% silt, see interval below for photo and description of gravel in 1.4 - 2.5 section. Potential 
waste rock observed from 1.0-2.5 ft.

(ft)

Soil_Boring_Log_SB-31-NNWP03-002-06092018_2018-06-09T18_29_38.xmlSource:



S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5 (ft)

Reason Boring was 
Terminated?:

Boring achieved depth below visible waste rock

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Interval: 2.5 - (ft)5.0

Percent Recovery: 100 %

Soil Name: Poorly-graded gravel with sand (GP)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description: Small angular gravel clasts.

Grain Size: Coarse

Soil Color: 5YR 6/2

Soil Moisture: Dry

Hardness/Density: Hard

Time: 11:33

Comments: a couple of gravel size rocks in 1.4 - 2.5 range, about 10% of total volume of section, are 
source of higher gamma readings. Gravel is light grey.

(ft)

Soil_Boring_Log_SB-31-NNWP03-002-06092018_2018-06-09T18_29_38.xmlSource:



Latitude 36.91344064

Longitude -110.25938857

Time Stamp Jun 09, 2018 10:51:20 AM

Altitude (m) 1557

Accuracy (m) 21.237999

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): 1 2.5-

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

0.0 - 0.5

1.0 - 1.5

3.0 - 3.5

1048

1118

1134

Soil_Boring_Log_SB-31-NNWP03-002-06092018_2018-06-09T18_29_38.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 10:48

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 002

Sample ID: SS-31-NNWP03-002-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP03-002-06092018_2018-06-09T17_54_52.xmlSource:



Latitude 36.91341249

Longitude -110.25929992

Time Stamp Jun 09, 2018 10:49:36 AM

Altitude (m) 1585

Accuracy (m) 4.5509996

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF, TA

Soil Name:
(USCS Group Symbol)

Sandy silt (ML)

Soil Color: 2.5YR 5/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 11

Static Count: 17636

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP03-002-06092018_2018-06-09T17_54_52.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP03-002-06092018_2018-06-09T17_54_52.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP03-002-06092018_2018-06-09T17_54_52.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 11:18

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 002

Sample ID: SB-31-NNWP03-002-1.0-1.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP03-002-1.0-1.5-06092018_2018-06-09T18_22_28.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 13621 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP03-002-1.0-1.5-06092018_2018-06-09T18_22_28.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP03-002-1.0-1.5-06092018_2018-06-09T18_22_28.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP03-002-1.0-1.5-06092018_2018-06-09T18_22_28.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 11:34

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 002

Sample ID: SB-31-NNWP03-002-3.0-3.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP03-002-3.0-3.5-06092018_2018-06-09T18_14_42.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 9137 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP03-002-3.0-3.5-06092018_2018-06-09T18_14_42.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP03-002-3.0-3.5-06092018_2018-06-09T18_14_42.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP03-002-3.0-3.5-06092018_2018-06-09T18_14_42.xmlSource:



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 14:44

Name: Todd Arrowood

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 04

Sample Number: 001

Soil Boring ID: SB-31-NNWP04-001-06082018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 9973 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 8370 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 6953 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 7299 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7281 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 7313 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 6593 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 6671 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 7831 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 7853 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP04-001-06082018_2018-06-08T18_41_20.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

GEOLOGY LOG

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Interval: 0 - (ft)5

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time:

Comments: 15 % silt

(ft)

Soil_Boring_Log_SB-31-NNWP04-001-06082018_2018-06-08T18_41_20.xmlSource:



Latitude 36.91309835

Longitude -110.26054696

Time Stamp Jun 08, 2018 01:34:11 PM

Altitude (m) 1563

Accuracy (m) 7.585

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1455

1502

Soil_Boring_Log_SB-31-NNWP04-001-06082018_2018-06-08T18_41_20.xmlSource:



 FCUP Tribal Soil Boring Log 
 

Date: September 30, 2019 Time:  09:08 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 04 
Boring Number: 001 
Is this an Extended Boring? Yes 
Beginning Depth of Extended 
Boring (ft): 

5 
 

Boring ID: SB-31-NNWP04-001-09302019 
Boring GPS Coordinate: -110.26052326399997, 36.91311611100008 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 5 5.5 7,437 No  

 5.5 6 7,839 No  

 6 6.5 8,779 No  

 6.5 7 8,334 No  

 7 7.5 8,485 No  

 7.5 8 8,621 No  

 

  



 
Time:  09:22 
 
Interval (ft):  5 - 6.5 
 
Recovery (%):  100 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Medium 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  09:24 
 
Interval (ft):  6.5 - 8 



 
Recovery (%):  100 
 
USCS:  ML (Silt) 
Silt (ML) 
 
Munsell Color:  2.5Y 7 / 4 
 
Soil Description:  Fine 
Dry 
Medium Dense 
From 7.8 to 8.0 bgs material transitions from silt to dense weathered fine grained mudstone.  
 
Bedrock Encountered: Alluvium over Chinle 
 
Additional Comments on Interval:  From 7.8 to 8.0 bgs material transitions from silt to dense 
weathered fine grained mudstone. 2.5Y 7/4. 
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 8 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft): 8  
Second Attempt – Bedrock Depth (ft): 7  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 5 6 09:44   

 7 8 09:47   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:32

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 001

Sample ID: SS-31-NNWP04-001-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP04-001-06082018_2018-06-08T18_01_59.xmlSource:



Latitude 36.91297265

Longitude -110.26055542

Time Stamp Jun 08, 2018 01:33:29 PM

Altitude (m) 1549

Accuracy (m) 12.136

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: EP, TA

Soil Name:
(USCS Group Symbol)

Well-graded sand with silt (SW-SM)

Soil Color: 2.5YR 6/6

Comments
(Odor, Cementation, etc.)

15% silt

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 8

Static Count: 9973

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP04-001-06082018_2018-06-08T18_01_59.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP04-001-06082018_2018-06-08T18_01_59.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP04-001-06082018_2018-06-08T18_01_59.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 14:55

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 001

Sample ID: SB-31-NNWP04-001-1.0-1.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP04-001-1.0-1.5-06082018_2018-06-08T18_07_24.xmlSource:



Latitude 36.91305358

Longitude -110.26060087

Time Stamp Jun 08, 2018 01:39:46 PM

Altitude (m) 1551

Accuracy (m) 10.6189995

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7757 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP04-001-1.0-1.5-06082018_2018-06-08T18_07_24.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP04-001-1.0-1.5-06082018_2018-06-08T18_07_24.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP04-001-1.0-1.5-06082018_2018-06-08T18_07_24.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 15:02

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 001

Sample ID: SB-31-NNWP04-001-3.0-3.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP04-001-3.0-3.5-06082018_2018-06-08T18_08_37.xmlSource:



Latitude 36.91305358

Longitude -110.26060087

Time Stamp Jun 08, 2018 01:39:46 PM

Altitude (m) 1551

Accuracy (m) 10.6189995

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7747 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP04-001-3.0-3.5-06082018_2018-06-08T18_08_37.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP04-001-3.0-3.5-06082018_2018-06-08T18_08_37.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: EB

QA/QC Sample ID: SB-31-NNWP04-001-3.0-3.5-06082018-EB

QA/QC Sample Time: 16:00

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP04-001-3.0-3.5-06082018_2018-06-08T18_08_37.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 09:44 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 001 
Sample ID: SB-31-NNWP04-001-5.0-6.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7842 
Sample GPS Coordinates:  -110.26012525799996, 36.91285245100005 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26012525799996, 36.91285245100005 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26012165599997, 36.912847320000026 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 09:47 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 7.0 
Sample Bottom Depth (ft): 8.0 
Sample Number: 001 
Sample ID: SB-31-NNWP04-001-7.0-8.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 7.0 - 8.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7953 
Sample GPS Coordinates:  -110.26010759699994, 36.91285465200008 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26010759699994, 36.91285465200008 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26013453499996, 36.91283339800003 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 14:03

Name: Todd Arrowood

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 04

Sample Number: 002

Soil Boring ID: SB-31-NNWP04-002-06082018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 7152 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 6799 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 6889 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 7334 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7077 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 6836 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7326 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7224 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 7440 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP04-002-06082018_2018-06-08T18_16_24.xmlSource:



S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 4.5

GEOLOGY LOG

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Interval: 0 - (ft)4.5

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time:

Comments: 15 % silt

(ft)

Soil_Boring_Log_SB-31-NNWP04-002-06082018_2018-06-08T18_16_24.xmlSource:



Latitude 36.91261998

Longitude -110.26059223

Time Stamp Jun 08, 2018 01:22:01 PM

Altitude (m) 1566

Accuracy (m) 18.203999

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in): 4.5

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1416

1421

Soil_Boring_Log_SB-31-NNWP04-002-06082018_2018-06-08T18_16_24.xmlSource:



 FCUP Tribal Soil Boring Log 
 

Date: September 30, 2019 Time:  09:59 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 04 
Boring Number: 002 
Is this an Extended Boring? Yes 
Beginning Depth of Extended 
Boring (ft): 

5 
 

Boring ID: SB-31-NNWP04-002-09302019 
Boring GPS Coordinate: -110.26055303699997, 36.91272217100004 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 5 5.5 7,503 No  

 5.5 6 7,762 No  

 6 6.5 8,239 No  

 6.5 7 8,699 No  

 7 7.5 7,378 No  

 7.5 8 7,778 No  

 8 8.5 8,268 No  

 

  



 
Time:  09:59 
 
Interval (ft):  5 - 6.3 
 
Recovery (%):  100 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Medium 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  10:17 
 
Interval (ft):  6.3 - 8.3 



 
Recovery (%):  100 
 
USCS:  ML (Silt) 
Silt (ML) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  10:19 
 
Interval (ft):  8.3 - 8.5 
 
Recovery (%):  100 
 
USCS:   



 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Medium Dense 
 
 
Bedrock Encountered: Alluvium over Chinle 
 
Additional Comments on Interval:  Medium dense fine grained mudstone 
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 8.5 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft): 8.5  
Second Attempt – Bedrock Depth (ft): 8.5  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 5 6 10:18   

 7 8 10:20   

 8 9 10:42   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:22

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 002

Sample ID: SS-31-NNWP04-002-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP04-002-06082018_2018-06-08T18_01_30.xmlSource:



Latitude 36.91265439

Longitude -110.26062267

Time Stamp Jun 08, 2018 01:21:51 PM

Altitude (m) 1555

Accuracy (m) 7.585

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: EP, TA

Soil Name:
(USCS Group Symbol)

Well-graded sand with silt (SW-SM)

Soil Color: 2.5YR 6/6

Comments
(Odor, Cementation, etc.)

15% silt

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 5

Static Count: 7152

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP04-002-06082018_2018-06-08T18_01_30.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP04-002-06082018_2018-06-08T18_01_30.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP04-002-06082018_2018-06-08T18_01_30.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 14:16

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 002

Sample ID: SB-31-NNWP04-002-1.0-1.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP04-002-1.0-1.5-06082018_2018-06-08T18_23_23.xmlSource:



Latitude 36.91266146

Longitude -110.26058585

Time Stamp Jun 08, 2018 01:27:29 PM

Altitude (m) 1560

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7385 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP04-002-1.0-1.5-06082018_2018-06-08T18_23_23.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP04-002-1.0-1.5-06082018_2018-06-08T18_23_23.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP04-002-1.0-1.5-06082018_2018-06-08T18_23_23.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 14:21

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 002

Sample ID: SB-31-NNWP04-002-3.0-3.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP04-002-3.0-3.5-06082018_2018-06-08T18_08_04.xmlSource:



Latitude 36.91266146

Longitude -110.26058585

Time Stamp Jun 08, 2018 01:27:29 PM

Altitude (m) 1560

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7256 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP04-002-3.0-3.5-06082018_2018-06-08T18_08_04.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP04-002-3.0-3.5-06082018_2018-06-08T18_08_04.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP04-002-3.0-3.5-06082018_2018-06-08T18_08_04.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 10:18 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 002 
Sample ID: SB-31-NNWP04-002-5.0-6.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7373 
Sample GPS Coordinates:  -110.26012903899999, 36.91282766100005 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26012903899999, 36.91282766100005 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26013392299996, 36.912826617000064 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 10:20 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 7.0 
Sample Bottom Depth (ft): 8.0 
Sample Number: 002 
Sample ID: SB-31-NNWP04-002-7.0-8.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 7.0 - 8.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7695 
Sample GPS Coordinates:  -110.26011448099996, 36.91281261700004 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26011448099996, 36.91281261700004 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26010942199997, 36.912827003000075 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 10:42 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 8.0 
Sample Bottom Depth (ft): 9.0 
Sample Number: 002 
Sample ID: SB-31-NNWP04-002-8.0-9.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 8.0 - 9.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7904 
Sample GPS Coordinates:  -110.26009953999994, 36.912824948000036 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  NW 
GPS Coordinate:  -110.26010554199996, 36.91282814900006 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26012819099998, 36.912829240000065 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 9:47

Name: Todd Arrowood

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 04

Sample Number: 003

Soil Boring ID: SB-31-NNWP04-003-06092018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 7895 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 6508 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 7515 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 6834 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 8996 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 8436 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7614 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7297 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 6895 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 7788 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP04-003-06092018_2018-06-09T18_26_43.xmlSource:



S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

GEOLOGY LOG

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Interval: 0 - (ft)5

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 9:47

Comments: 15% silt

(ft)

Soil_Boring_Log_SB-31-NNWP04-003-06092018_2018-06-09T18_26_43.xmlSource:



Latitude 36.91284032

Longitude -110.26025868

Time Stamp Jun 09, 2018 09:02:53 AM

Altitude (m) 1551

Accuracy (m) 9.101999

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

0.0 - 0.5

1.0 - 1.5

3.0 - 3.5

0900

0944

0955

Soil_Boring_Log_SB-31-NNWP04-003-06092018_2018-06-09T18_26_43.xmlSource:



 FCUP Tribal Soil Boring Log 
 

Date: September 28, 2019 Time:  15:56 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 04 
Boring Number: 003 
Is this an Extended Boring? Yes 
Beginning Depth of Extended 
Boring (ft): 

5 
 

Boring ID: SB-31-NNWP04-003-09282019 
Boring GPS Coordinate: -110.26014369199999, 36.91286833600003 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 5 5.5 8,889 Yes  

 5.5 6 8,891 Yes  

 6 6.5 8,763 Yes  

 6.5 7 8,388 Yes  

 7 7.5 8,947 Yes  

 7.5 8 8,913 Yes  

 8 8.5 8,678 Yes  

 8.5 9 8,813 Yes  

 9 9.5 8,323 Yes  

 9.5 10 8,175 No  

 

  



 
Time:  15:56 
 
Interval (ft):  5 - 9.6 
 
Recovery (%):  100 
 
USCS:  ML (Silt) 
Sandy silt with gravel (ML) 
 
Munsell Color:  5YR 7 / 3 
 
Soil Description:  Fine 
Dry 
Dense 
Potential very fine grained waste rock, material is dry and dense.  
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  16:11 
 
Interval (ft):  9.6 - 10 



 
Recovery (%):  100 
 
USCS:   
 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Medium Dense 
 
 
Bedrock Encountered: Alluvium over Chinle 
 
Additional Comments on Interval:   finegrained mudstone 
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 10 
Reason Boring was Terminated: Boring Achieved Depth below Visible Waste Rock 
Was Refusal Encountered? Yes 
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft):   
Second Attempt – Bedrock Depth (ft):   
Top of Observed Waste Rock Interval (ft): 5 
Bottom of Observed Waste Rock Interval (ft): 9.6 

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 5 6 16:09   

 7 8 16:10   

 9 10 16:11   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 9:00

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 003

Sample ID: SS-31-NNWP04-003-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP04-003-06092018_2018-06-09T17_54_14.xmlSource:



Latitude 36.9128328

Longitude -110.26024531

Time Stamp Jun 09, 2018 09:01:18 AM

Altitude (m) 1561

Accuracy (m) 7.585

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF, TA

Soil Name:
(USCS Group Symbol)

Sandy silt (ML)

Soil Color: 2.5YR 5/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 6

Static Count: 8260

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP04-003-06092018_2018-06-09T17_54_14.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP04-003-06092018_2018-06-09T17_54_14.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP04-003-06092018_2018-06-09T17_54_14.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 9:44

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 003

Sample ID: SB-31-NNWP04-003-1.0-1.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP04-003-1.0-1.5-06092018_2018-06-09T18_06_19.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7356 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP04-003-1.0-1.5-06092018_2018-06-09T18_06_19.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP04-003-1.0-1.5-06092018_2018-06-09T18_06_19.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 9:44

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 003

Sample ID: SB-31-NNWP04-003-1.0-1.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP04-003-1.0-1.5-06092018_2018-06-09T18_13_33.xmlSource:



Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

SubSurfaceSoil_DrillRig_SB-31-NNWP04-003-1.0-1.5-06092018_2018-06-09T18_13_33.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7356 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP04-003-1.0-1.5-06092018_2018-06-09T18_13_33.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP04-003-1.0-1.5-06092018_2018-06-09T18_13_33.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP04-003-1.0-1.5-06092018_2018-06-09T18_13_33.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 9:55

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 003

Sample ID: SB-31-NNWP04-003-3.0-3.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP04-003-3.0-3.5-06092018_2018-06-09T18_08_52.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7386 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP04-003-3.0-3.5-06092018_2018-06-09T18_08_52.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP04-003-3.0-3.5-06092018_2018-06-09T18_08_52.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP04-003-3.0-3.5-06092018_2018-06-09T18_08_52.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 16:09 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 003 
Sample ID: SB-31-NNWP04-003-5.0-6.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 5307 
Sample GPS Coordinates:  -110.26015063999995, 36.912853288000065 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26015063999995, 36.912853288000065 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26018845099998, 36.912848791000044 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 16:10 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 7.0 
Sample Bottom Depth (ft): 8.0 
Sample Number: 003 
Sample ID: SB-31-NNWP04-003-7.0-8.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 7.0 - 8.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 5362 
Sample GPS Coordinates:  -110.26015457099999, 36.91285622700008 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26015457099999, 36.91285622700008 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26019601299998, 36.912851585000055 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 16:11 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 9.0 
Sample Bottom Depth (ft): 10.0 
Sample Number: 003 
Sample ID: SB-31-NNWP04-003-9.0-10.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 9.0-10.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 5114 
Sample GPS Coordinates:  -110.26015307399996, 36.91285294900007 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26015307399996, 36.91285294900007 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26019413999995, 36.912854751000054 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Boring Log 
 

Date: October 2, 2019 Time:  09:35 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 04 
Boring Number: 004 
Is this an Extended Boring? No 
Boring ID: SB-31-NNWP04-004-10022019 
Boring GPS Coordinate: -110.26017556699998, 36.912827779000054 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 0 0.5 8,415 No  

 0.5 1 8,230 No  

 1 1.5 8,391 No  

 1.5 2 8,002 No  

 2 2.5 8,402 No  

 2.5 3 8,913 No  

 3 3.5 7,751 No  

 3.5 4 8,098 No  

 4 4.5 7,872 No  

 4.5 5 7,858 No  

 5 5.5 7,904 No  

 5.5 6 8,015 No  

 6 6.3 8,244 No  

 

  



 
Time:  09:35 
 
Interval (ft):  0 - 4.5 
 
Recovery (%):  80 
 
USCS:  SW (Well-graded sand) 
 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Medium 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  09:44 
 
Interval (ft):  4.5 - 5 



 
Recovery (%):  100 
 
USCS:  ML (Silt) 
Silt (ML) 
 
Munsell Color:  7.5YR 7 / 3 
 
Soil Description:  Fine 
Dry 
Medium Dense 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  09:49 
 
Interval (ft):  5 - 6.3 
 
Recovery (%):  100 
 
USCS:  SW-SM (Well-graded sand with silt) 



Well-graded sand with silt and gravel (SW-SM) 
 
Munsell Color:  7.5YR 5 / 4 
 
Soil Description:   
 
 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 6.3 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? No 
First Attempt – Refusal Depth (ft): 5.5  
Second Attempt – Refusal Depth (ft): 5.5  
Third Attempt – Refusal Depth (ft): 6.3  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 1 2 09:49   

 3 4 09:51   

 5 6 09:52   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 08:40 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 004 
Sample ID: SS-31-NNWP04-004-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY  
USCS Group Name: SW-SM (Well-graded sand with silt) 
USCS Classification: Well-graded sand with silt (SW-SM) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 6 
Static Count (cpm): 8846 
Sample GPS Coordinates:  -110.26021099999997, 36.91305366700004 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26021099999997, 36.91305366700004 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26020633299999, 36.91305766700003 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: Field Duplicate  

MSD:   
Field Duplicate: SS-31-NNWP04-004-10022019-DUP 08:43 

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 09:49 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 2.0 
Sample Number: 004 
Sample ID: SB-31-NNWP04-004-1.0-2.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 2.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7918 
Sample GPS Coordinates:  -110.26011197599996, 36.91284352900004 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26011197599996, 36.91284352900004 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26009776399997, 36.91285014700003 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 09:51 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 3.0 
Sample Bottom Depth (ft): 4.0 
Sample Number: 004 
Sample ID: SB-31-NNWP04-004-3.0-4.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 3.0 - 4.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7744 
Sample GPS Coordinates:  -110.26012074999994, 36.91284237800005 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26012074999994, 36.91284237800005 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26013022799998, 36.912843493000025 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 09:52 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 004 
Sample ID: SB-31-NNWP04-004-5.0-6.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7823 
Sample GPS Coordinates:  -110.26013027799996, 36.91283888900006 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26013027799996, 36.91283888900006 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26011120199996, 36.91283754500006 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Boring Log 
 

Date: October 2, 2019 Time:  11:21 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 04 
Boring Number: 005 
Is this an Extended Boring? No 
Boring ID: SB-31-NNWP04-005-10022019 
Boring GPS Coordinate: -110.26012256399997, 36.91280038800005 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 0 0.5 7,603 No  

 0.5 1 8,022 No  

 1 1.5 8,407 No  

 1.5 2 8,406 No  

 2 2.5  No  

 2.5 3 8,115 No  

 3 3.5 8,281 No  

 3.5 4 8,740 No  

 4 4.5 8,520 No  

 4.5 5 8,020 No  

 5 5.5 8,327 No  

 5.5 6 8,978 No  

 6 6.5 8,898 No  

 6.5 7 8,645 No  

 7 7.5 8,058 No  

 

  



 
Time:  11:21 
 
Interval (ft):  0 - 6 
 
Recovery (%):  50 
 
USCS:  SW-SM (Well-graded sand with silt) 
 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  11:25 
 
Interval (ft):  6 - 8 



 
Recovery (%):  100 
 
USCS:  ML (Silt) 
Silt (ML) 
 
Munsell Color:  10YR 8 / 2 
 
Soil Description:  Fine 
Dry 
Medium Dense 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 8 
Reason Boring was Terminated: Static Count less than 2X Background 
Was Refusal Encountered? Yes 
Is Bedrock Suspected? No 
First Attempt – Refusal Depth (ft): 8  
Second Attempt – Refusal Depth (ft): 7.5  
Third Attempt – Refusal Depth (ft): 7.1  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 1 2 11:22   

 3 4 11:26   

 5 6 11:30   

 7 8 11:32 No scan log for 7.5-8.0 ft 
bgs  

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 09:10 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 005 
Sample ID: SS-31-NNWP04-005-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY  
USCS Group Name: SW-SM (Well-graded sand with silt) 
USCS Classification: Well-graded sand with silt (SW-SM) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 4 
Static Count (cpm): 8055 
Sample GPS Coordinates:  -110.26067399999994, 36.91292616700008 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  S 
GPS Coordinate:  -110.26067399999994, 36.91292616700008 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26068183299998, 36.91292316700003 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 11:22 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 2.0 
Sample Number: 005 
Sample ID: SB-31-NNWP04-005-1.0-2.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 2.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7613 
Sample GPS Coordinates:  -110.26014154699999, 36.91282340400005 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26014154699999, 36.91282340400005 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26014352499999, 36.91284647500004 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 11:26 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 3.0 
Sample Bottom Depth (ft): 4.0 
Sample Number: 005 
Sample ID: SB-31-NNWP04-005-3.0-4.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 3.0 - 4.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7715 
Sample GPS Coordinates:  -110.26027941799998, 36.91293739900004 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26027941799998, 36.91293739900004 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26027125699994, 36.91293271100005 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 11:30 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 005 
Sample ID: SB-31-NNWP04-005-5.0-6.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7537 
Sample GPS Coordinates:  -110.26028702899998, 36.91293972400007 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26028702899998, 36.91293972400007 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26028217599998, 36.91292772800006 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 11:32 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 04 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 7.0 
Sample Bottom Depth (ft): 8.0 
Sample Number: 005 
Sample ID: SB-31-NNWP04-005-7.0-8.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 7.0 - 8.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7754 
Sample GPS Coordinates:  -110.26028700199998, 36.91295007000008 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26028700199998, 36.91295007000008 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26026882399998, 36.91293015800005 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 14:23

Name: Todd Arrowood

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 05

Sample Number: 001

Soil Boring ID: SB-31-NNWP05-001-06082018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 11176 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7336 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 7656 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 6702 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 6916 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 6635 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7211 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7002 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 7303 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 6976 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP05-001-06082018_2018-06-08T18_41_40.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)1.8

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 14:12

Comments: 15 % silt

(ft)

Soil_Boring_Log_SB-31-NNWP05-001-06082018_2018-06-08T18_41_40.xmlSource:



Interval: 1.8 - (ft)3.2

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt and gravel (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size:

Soil Color: 2.5YR 5/6, 2.YR 7/3

Soil Moisture: Dry

Hardness/Density: Loose

Time: 14:15

Comments: 15 % silt, 20% small angular gravel.

(ft)

Soil_Boring_Log_SB-31-NNWP05-001-06082018_2018-06-08T18_41_40.xmlSource:



Notes:

S/N of 2x2: 2x2 #108853 / PR321872

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

Location saved on Mesa

Static count is below 2X Background value

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

1.0 - 1.5

3.0 - 3.5

1435

1440

Interval: 3.2 - (ft)5.0

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size:

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 14:16

Comments: 15% silt

(ft)

Soil_Boring_Log_SB-31-NNWP05-001-06082018_2018-06-08T18_41_40.xmlSource:



Latitude 36.91290586

Longitude -110.26046435

Time Stamp Jun 08, 2018 01:49:03 PM

Altitude (m) 1565

Accuracy (m) 7.585

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Soil_Boring_Log_SB-31-NNWP05-001-06082018_2018-06-08T18_41_40.xmlSource:



 FCUP Tribal Soil Boring Log 
 

Date: September 28, 2019 Time:  16:31 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 05 
Boring Number: 001 
Is this an Extended Boring? Yes 
Beginning Depth of Extended 
Boring (ft): 

5 
 

Boring ID: SB-31-NNWP05-001-09282019 
Boring GPS Coordinate: -110.260186165, 36.91285898000007 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 5 5.5 8,197 No  

 5.5 6 8,820 No  

 6 6.5 10,822 Yes  

 6.5 7 12,047 Yes  

 7 7.5 11,216 Yes  

 7.5 8 10,264 Yes  

 8 8.5 9,250 No  

 8.5 9 9,931 No  

 9 9.5 9,931 No  

 9.5 10 9,460 No  

 

  



 
Time:  16:31 
 
Interval (ft):  5 - 6 
 
Recovery (%):  75 
 
USCS:  SP (Poorly-graded sand) 
Poorly-graded sand (SP) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Medium 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  16:44 
 
Interval (ft):  6 - 8 



 
Recovery (%):  75 
 
USCS:  SP (Poorly-graded sand) 
Poorly-graded sand with gravel (SP) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Coarse 
Dry 
Very Dense 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:  Gravel pieces are sub angular coarse grained gray sandstone, 
potential waste rock, scattered throughout from 6-8 ft bgs, gravel pieces are 10 YR 6/1 
 

 
 
 
Time:   
 
Interval (ft):  8 - 10 
 
Recovery (%):  75 
 



USCS:  SP (Poorly-graded sand) 
Poorly-graded sand (SP) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Medium 
Dry 
Loose 
Same as 5-6 ft bgs, no photo was taken of this interval. 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 10 
Reason Boring was Terminated: Boring Achieved Depth below Visible Waste Rock 
Was Refusal Encountered? Yes 
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft): 10  
Second Attempt – Bedrock Depth (ft): 10  
Top of Observed Waste Rock Interval (ft): 6 
Bottom of Observed Waste Rock Interval (ft): 8 

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 5 6 16:48   

 7 8 16:49   

 9 10 16:51   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:50

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 001

Sample ID: SS-31-NNWP05-001-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP05-001-06082018_2018-06-08T18_02_41.xmlSource:



Latitude 36.91282103

Longitude -110.2605523

Time Stamp Jun 08, 2018 01:50:14 PM

Altitude (m) 1546

Accuracy (m) 12.136

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: EP, TA

Soil Name:
(USCS Group Symbol)

Well-graded sand with silt (SW-SM)

Soil Color: 2.5YR 6/6

Comments
(Odor, Cementation, etc.)

15% silt

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 6

Static Count: 11176

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP05-001-06082018_2018-06-08T18_02_41.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP05-001-06082018_2018-06-08T18_02_41.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: EB

QA/QC Sample ID: SS-31-NNWP05-001-06082018-EB

QA/QC Sample Time: 15:50

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP05-001-06082018_2018-06-08T18_02_41.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 14:35

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 001

Sample ID: SB-31-NNWP05-001-1.0-1.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP05-001-1.0-1.5-06082018_2018-06-08T18_07_42.xmlSource:



Latitude 36.91305358

Longitude -110.26060087

Time Stamp Jun 08, 2018 01:39:46 PM

Altitude (m) 1551

Accuracy (m) 10.6189995

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7422 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP05-001-1.0-1.5-06082018_2018-06-08T18_07_42.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP05-001-1.0-1.5-06082018_2018-06-08T18_07_42.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP05-001-1.0-1.5-06082018_2018-06-08T18_07_42.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 14:40

Name: Eric Packard

Log Date: 6/8/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 001

Sample ID: SB-31-NNWP05-001-3.0-3.5-06082018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP05-001-3.0-3.5-06082018_2018-06-08T18_08_20.xmlSource:



Latitude 36.91305358

Longitude -110.26060087

Time Stamp Jun 08, 2018 01:39:46 PM

Altitude (m) 1551

Accuracy (m) 10.6189995

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: EP, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7709 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP05-001-3.0-3.5-06082018_2018-06-08T18_08_20.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP05-001-3.0-3.5-06082018_2018-06-08T18_08_20.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Todd Arrowood

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP05-001-3.0-3.5-06082018_2018-06-08T18_08_20.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 16:48 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 001 
Sample ID: SB-31-NNWP05-001-5.0-6.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 5538 
Sample GPS Coordinates:  -110.26014835799998, 36.912848763000056 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26014835799998, 36.912848763000056 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26025261899997, 36.91286600800004 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 16:49 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 7.0 
Sample Bottom Depth (ft): 8.0 
Sample Number: 001 
Sample ID: SB-31-NNWP05-001-7.0-8.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 7.0 - 8.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 6209 
Sample GPS Coordinates:  -110.26013287999996, 36.91285234700007 
Is this the Deepest sample collected at this 
location? 

 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26013287999996, 36.91285234700007 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26037510899994, 36.91287198100008 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 16:51 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 9.0 
Sample Bottom Depth (ft): 10.0 
Sample Number: 001 
Sample ID: SB-31-NNWP05-001-9.0-10.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 9.0-10.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 6051 
Sample GPS Coordinates:  -110.26014037699997, 36.91284692900007 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26014037699997, 36.91284692900007 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26036286799996, 36.91286291000006 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 8:44

Name: Todd Arrowood

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 05

Sample Number: 002

Soil Boring ID: SB-31-NNWP05-002-06092018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 7735 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 7340 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 7834 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 7417 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7080 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 8066 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 8183 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7101 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 8225 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 7528 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP05-002-06092018_2018-06-09T18_26_13.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)2.2

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 9:29

Comments: 15% silt

(ft)

Soil_Boring_Log_SB-31-NNWP05-002-06092018_2018-06-09T18_26_13.xmlSource:



Interval: 2.2 - (ft)4.3

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type: Silty gravel (GM)

%75

25 %

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 9:29

Comments: Gravel is 2.5 YR 7/3 color

(ft)

Soil_Boring_Log_SB-31-NNWP05-002-06092018_2018-06-09T18_26_13.xmlSource:



Notes:

S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5

Location saved on Mesa

Static count is below 2X Background value

(ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

0.0 - 0.5

1.0 - 1.5

3.0 - 3.5

0845

0926

0940

Interval: 4.3 - (ft)5.0

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 9:32

Comments: 15% silt

(ft)

Soil_Boring_Log_SB-31-NNWP05-002-06092018_2018-06-09T18_26_13.xmlSource:



Latitude 36.9130316

Longitude -110.26024001

Time Stamp Jun 09, 2018 08:48:38 AM

Altitude (m) 1560

Accuracy (m) 18.203999

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Soil_Boring_Log_SB-31-NNWP05-002-06092018_2018-06-09T18_26_13.xmlSource:



 FCUP Tribal Soil Boring Log 
 

Date: September 30, 2019 Time:  08:04 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 05 
Boring Number: 002 
Is this an Extended Boring? Yes 
Beginning Depth of Extended 
Boring (ft): 

5 
 

Boring ID: SB-31-NNWP05-002-09302019 
Boring GPS Coordinate: -110.26033700699998, 36.913119848000065 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 5 5.5 8,242 No  

 5.5 6 8,299 No  

 6 6.5 9,881 No  

 6.5 7 9,445 Yes  

 7 7.5 10,738 Yes  

 7.5 8 12,798 Yes  

 8 8.5 13,923 Yes  

 8.5 9 15,557 Yes  

 9 9.5 13,795 Yes  

 9.5 10 10,451 Yes  

 

  



 
Time:  08:04 
 
Interval (ft):  5 - 6.5 
 
Recovery (%):  75 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  08:23 
 
Interval (ft):  6.5 - 9.8 



 
Recovery (%):  75 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt and gravel (SW-SM) 
 
Munsell Color:  10YR 6 / 1 
 
Soil Description:  Medium 
Dry 
Medium Dense 
Gravel is medium to coarse grained sub angular sandstone. 10 YR 6/1. Approx. 25 % gravel.  
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  08:45 
 
Interval (ft):  9.8 - 10 
 
Recovery (%):  75 
 
USCS:  SW-SM (Well-graded sand with silt) 



Well-graded sand with silt (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Medium 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 10 
Reason Boring was Terminated: Boring Achieved Depth below Visible Waste Rock 
Was Refusal Encountered? Yes 
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft): 10  
Second Attempt – Bedrock Depth (ft): 10  
Top of Observed Waste Rock Interval (ft): 6.5 
Bottom of Observed Waste Rock Interval (ft): 9.8 

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 5 6 08:21   

 7 8 08:24   

 9 10 08:26   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 8:45

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 002

Sample ID: SS-31-NNWP05-002-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP05-002-06092018_2018-06-09T17_52_47.xmlSource:



Latitude 36.91307912

Longitude -110.26027917

Time Stamp Jun 09, 2018 08:51:15 AM

Altitude (m) 1556

Accuracy (m) 4.5509996

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF, TA

Soil Name:
(USCS Group Symbol)

Sandy silt (ML)

Soil Color: 2.5YR 5/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 12

Static Count: 10055

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP05-002-06092018_2018-06-09T17_52_47.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP05-002-06092018_2018-06-09T17_52_47.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP05-002-06092018_2018-06-09T17_52_47.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 9:26

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 002

Sample ID: SB-31-NNWP05-002-1.0-1.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP05-002-1.0-1.5-06092018_2018-06-09T18_07_24.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7337 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP05-002-1.0-1.5-06092018_2018-06-09T18_07_24.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP05-002-1.0-1.5-06092018_2018-06-09T18_07_24.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP05-002-1.0-1.5-06092018_2018-06-09T18_07_24.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 9:40

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 002

Sample ID: SB-31-NNWP05-002-3.0-3.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP05-002-3.0-3.5-06092018_2018-06-09T18_07_58.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 7498 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP05-002-3.0-3.5-06092018_2018-06-09T18_07_58.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP05-002-3.0-3.5-06092018_2018-06-09T18_07_58.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP05-002-3.0-3.5-06092018_2018-06-09T18_07_58.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 08:21 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 002 
Sample ID: SB-31-NNWP05-002-5.0-6.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7534 
Sample GPS Coordinates:  -110.26017627799996, 36.912838871000076 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26017627799996, 36.912838871000076 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26016902199996, 36.91283486400005 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 08:24 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 7.0 
Sample Bottom Depth (ft): 8.0 
Sample Number: 002 
Sample ID: SB-31-NNWP05-002-7.0-8.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 7.0 - 8.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 9414 
Sample GPS Coordinates:  -110.26013468299999, 36.91281790100004 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26013468299999, 36.91281790100004 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26011015699999, 36.912812759000076 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 08:26 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 9.0 
Sample Bottom Depth (ft): 10.0 
Sample Number: 002 
Sample ID: SB-31-NNWP05-002-9.0-10.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 9.0-10.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 9264 
Sample GPS Coordinates:  -110.26015622299997, 36.91283984800003 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26015622299997, 36.91283984800003 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26016238899996, 36.912840380000034 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Boring Log 
 

Date: September 28, 2019 Time:  10:37 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 05 
Boring Number: 003 
Is this an Extended Boring? No 
Boring ID: SB-31-NNWP05-003-09282019 
Boring GPS Coordinate: -110.26011251899996, 36.91283086400006 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 0 0.5 8,793 No  

 0.5 1 8,880 No  

 1 1.5 8,228 No  

 1.5 2 8,414 No  

 2 2.5 8,263 No  

 2.5 3 8,525 No  

 3 3.5 8,714 No  

 3.5 4 8,261 No  

 4 4.5 8,186 No  

 4.5 5 7,734 No  

 5 5.5 8,672 No  

 5.5 6 8,965 No  

 

  



Geology Log 

 
Time:  10:37 
 
Interval (ft):  0 - 6 
 
Recovery (%):  100 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt and gravel (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Medium 
Dry 
Loose 
From 1.4 to 1.6 and from 3.4 to 3.6 gray fine grained sub sub angular gravel pieces , approx. 15% 
gravel. 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 



Boring Termination Information 
Maximum Boring Depth (ft): 6 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft): 6  
Second Attempt – Bedrock Depth (ft): 6  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 1 2 11:40   

 3 4 11:46   

 5 6 11:49   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 27, 2019 Time: 16:06 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 003 
Sample ID: SS-31-NNWP05-003-09272019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SW (Well-graded sand) 
USCS Classification: Well-graded sand (SW) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 5 
Static Count (cpm): 8531 
Sample GPS Coordinates:  -110.26040640899998, 36.91304688100007 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  W 
GPS Coordinate:  -110.26040640899998, 36.91304688100007 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26038867099999, 36.91308778900003 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: MS, MSD, Field Duplicate, Equipment 

Blank 
16:06 

MSD: SS-31-NNWP05-003-09272019-MSD 16:06 
Field Duplicate: SS-31-NNWP05-003-09272019-DUP 16:09 

Equipment Blank: SS-31-NNWP05-003-09272019-EB 16:25  
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 11:40 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 2.0 
Sample Number: 003 
Sample ID: SB-31-NNWP05-003-1.0-2.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 2.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8026 
Sample GPS Coordinates:  -110.26014058399994, 36.91285463200006 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26014058399994, 36.91285463200006 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26012981799994, 36.912838373000056 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 11:46 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 3.0 
Sample Bottom Depth (ft): 4.0 
Sample Number: 003 
Sample ID: SB-31-NNWP05-003-3.0-4.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 3.0 - 4.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8171 
Sample GPS Coordinates:  -110.26014809699996, 36.912847776000035 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26014809699996, 36.912847776000035 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26014251099997, 36.91285017900003 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 11:49 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 003 
Sample ID: SB-31-NNWP05-003-5.0-6.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8160 
Sample GPS Coordinates:  -110.26014069899998, 36.91284021700005 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26014069899998, 36.91284021700005 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26015778499999, 36.912856470000065 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Boring Log 
 

Date: September 28, 2019 Time:  12:14 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 05 
Boring Number: 004 
Is this an Extended Boring? No 
Boring ID: SB-31-NNWP05-004-09282019 
Boring GPS Coordinate: -110.26019525099997, 36.91282032400005 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 0 0.5 7,794 No  

 0.5 1 7,794 No  

 1 1.5 8,809 No  

 1.5 2 8,331 No  

 2 2.5 8,406 No  

 2.5 3 8,491 No  

 3 3.5 8,774 No  

 3.5 4 8,001 No  

 4 4.5 7,699 No  

 4.5 5 8,531 No  

 5 5.5 9,289 No  

 5.5 6 9,665 No  

 6 6.5 10,908 No  

 6.5 7 11,973 No  

 7 7.5 13,774 Yes  

 7.5 8 17,677 Yes  

 8 8.5 17,647 Yes  

 8.5 9 19,755 Yes  

 9 9.5 20,027 Yes  

 9.5 10 26,543 Yes  

 10 10.5 14,551 Yes  

 10.5 11 11,157 Yes  

 

  



 
Time:  12:14 
 
Interval (ft):  0 - 7 
 
Recovery (%):  100 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt and gravel (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:   
 
Interval (ft):  7 - 10 



 
Recovery (%):  100 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt and gravel (SW-SM) 
 
Munsell Color:  10YR 6 / 1 
 
Soil Description:  Coarse 
Dry 
Medium Dense 
Gravel was sub angular coarse grained gray sandstone 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  14:06 
 
Interval (ft):  10 - 10.8 
 
Recovery (%):  100 
 
USCS:  GW (Well-graded gravel) 



Well-graded gravel with sand (GW) 
 
Munsell Color:  10YR 6 / 1 
 
Soil Description:  Fine 
Dry 
Medium Dense 
Gravel was sub angular coarse grained gray sandstone 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  14:10 
 
Interval (ft):  10.8 - 11 
 
Recovery (%):  100 
 
USCS:   
 
 
Munsell Color:  5YR 5 / 6 
 



Soil Description:  Fine 
Dry 
Medium Dense 
 
 
Bedrock Encountered: Alluvium over Chinle 
 
Additional Comments on Interval:   weathered fine grained mudstone 5 YR 5/6 (chinle mudstone) 
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 11 
Reason Boring was Terminated: Boring Achieved Depth below Visible Waste Rock 
Was Refusal Encountered? Yes 
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft): 11  
Second Attempt – Bedrock Depth (ft): 11  
Top of Observed Waste Rock Interval (ft): 7.5 
Bottom of Observed Waste Rock Interval (ft): 10.8 

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 1 2 12:51   

 3 4 12:54   

 5 6 12:56   

 7 8 12:59   

 9 10 13:03   

 10 11 14:20   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 27, 2019 Time: 16:48 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 004 
Sample ID: SS-31-NNWP05-004-09272019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: CL (Lean clay) 
USCS Classification: Lean clay (CL) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 5 
Static Count (cpm): 8163 
Sample GPS Coordinates:  -110.26030956199997, 36.91305445000006 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  SW 
GPS Coordinate:  -110.26030956199997, 36.91305445000006 
Photo Comments:   
 

 
 
 
Direction Taken:  SW 
GPS Coordinate:  -110.26032735099994, 36.91305772800007 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: MS, MSD, Field Duplicate, Equipment 

Blank 
16:48 

MSD: SS-31-NNWP05-004-09272019-MSD 16:48 
Field Duplicate: SS-31-NNWP05-004-09272019-DUP 16:51 

Equipment Blank: SS-31-NNWP05-004-09272019-EB 17:00  
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 12:51 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 2.0 
Sample Number: 004 
Sample ID: SB-31-NNWP05-004-1.0-2.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 2.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8017 
Sample GPS Coordinates:  -110.26015413299996, 36.912853159000065 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26015413299996, 36.912853159000065 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26016446099999, 36.91284426200008 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 12:54 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 3.0 
Sample Bottom Depth (ft): 4.0 
Sample Number: 004 
Sample ID: SB-31-NNWP05-004-3.0-4.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 3.0 - 4.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8208 
Sample GPS Coordinates:  -110.26015497999998, 36.91286140200003 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26015497999998, 36.91286140200003 
Photo Comments:   
 

 
 
 
Direction Taken:   
GPS Coordinate:  -110.26015655599997, 36.91286370900008 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 12:56 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 004 
Sample ID: SB-31-NNWP05-004-5.0-6.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8423 
Sample GPS Coordinates:  -110.26015765299996, 36.91286840500004 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26015765299996, 36.91286840500004 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26015724799998, 36.91284802300004 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 12:59 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 7.0 
Sample Bottom Depth (ft): 8.0 
Sample Number: 004 
Sample ID: SB-31-NNWP05-004-7.0-8.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 7.0 - 8.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 9705 
Sample GPS Coordinates:  -110.26015315999996, 36.91286349500007 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26015315999996, 36.91286349500007 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26016780499998, 36.91288067200003 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 13:03 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 9.0 
Sample Bottom Depth (ft): 10.0 
Sample Number: 004 
Sample ID: SB-31-NNWP05-004-9.0-10.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 9.0-10.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 14652 
Sample GPS Coordinates:  -110.26015538599995, 36.91286856900007 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26015538599995, 36.91286856900007 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26016579399999, 36.91288301800006 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 14:20 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 10.0 
Sample Bottom Depth (ft): 11.0 
Sample Number: 004 
Sample ID: SB-31-NNWP05-004-10.0-11.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 10.0 - 11.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 9791 
Sample GPS Coordinates:  -110.26011329299996, 36.91282205700003 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26011329299996, 36.91282205700003 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26012309899994, 36.91282847900004 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Boring Log 
 

Date: September 28, 2019 Time:  14:34 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 05 
Boring Number: 005 
Is this an Extended Boring? No 
Boring ID: SB-31-NNWP05-005-09282019 
Boring GPS Coordinate: -110.26016218099994, 36.91284471200004 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 0 0.5 8,898 No  

 0.5 1 8,477 No  

 1 1.5 8,083 No  

 1.5 2 8,955 No  

 2 2.5 7,844 No  

 2.5 3 8,670 No  

 3 3.5 8,350 No  

 3.5 4 8,328 No  

 4 4.5 8,446 No  

 4.5 5 8,599 No  

 5 5.5 8,370 No  

 5.5 6 8,920 No  

 6 6.5 9,086 No  

 6.5 7 9,037 No  

 7 7.5 9,123 No  

 7.5 8 9,616 No  

 8 8.5 10,301 Yes  

 8.5 9 9,371 No  

 9 9.5 8,735 No  

 9.5 10 8,355 No  

 

  



 
Time:  14:45 
 
Interval (ft):  0 - 8 
 
Recovery (%):  75 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt and gravel (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Medium 
Dry 
Loose 
Gravel is fine grained sub angular sandstone, approx. 15% 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  15:26 
 
Interval (ft):  8 - 8.5 



 
Recovery (%):  75 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt and gravel (SW-SM) 
 
Munsell Color:  5YR 5 / 4 
 
Soil Description:   
 
 
Potential waste rock from 8-8.5 bgs, coarse grained subangular gray sandstone  
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:   
 
Interval (ft):  8.5 - 9 
 
Recovery (%):  75 
 
USCS:  ML (Silt) 



Silt (ML) 
 
Munsell Color:  10YR 8 / 8 
 
Soil Description:  Fine 
Dry 
Loose 
  
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  15:28 
 
Interval (ft):  9.5 - 10 
 
Recovery (%):  75 
 
USCS:   
 
 
Munsell Color:  5YR 5 / 6 
 



Soil Description:  Fine 
Dry 
Medium Dense 
 
 
Bedrock Encountered: Alluvium over Chinle 
 
Additional Comments on Interval:  Weathered fine grained mudstone 
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 10 
Reason Boring was Terminated: Boring Achieved Depth below Visible Waste Rock 
Was Refusal Encountered? Yes 
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft): 10  
Second Attempt – Bedrock Depth (ft): 10  
Top of Observed Waste Rock Interval (ft): 8 
Bottom of Observed Waste Rock Interval (ft): 8.5 

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 1 2 14:44   

 3 4 14:46   

 5 6 14:47   

 7 8 14:48   

 9 10 15:29   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 08:47 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 005 
Sample ID: SS-31-NNWP05-005-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY 
USCS Group Name: SW (Well-graded sand) 
USCS Classification: Well-graded sand (SW) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 3 
Static Count (cpm): 8317 
Sample GPS Coordinates:  -110.26036824599998, 36.91296018300005 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  S 
GPS Coordinate:  -110.26038039199995, 36.91294847000006 
Photo Comments:   
 

 
 
 
Direction Taken:  S 
GPS Coordinate:  -110.26037838599996, 36.91295355200003 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS: MS, MSD, Field Duplicate, Equipment 

Blank 
08:47 

MSD: SS-31-NNWP05-005-09282019-MSD 08:47 
Field Duplicate: SS-31-NNWP05-005-09282019-DUP 08:50 

Equipment Blank: SS-31-NNWP05-005-09282019-EB 09:10  
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 14:44 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 2.0 
Sample Number: 005 
Sample ID: SB-31-NNWP05-005-1.0-2.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 2.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 5326 
Sample GPS Coordinates:  -110.26011044199998, 36.912864564000074 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26011044199998, 36.912864564000074 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26012193699995, 36.91288132600005 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 14:46 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 3.0 
Sample Bottom Depth (ft): 4.0 
Sample Number: 005 
Sample ID: SB-31-NNWP05-005-3.0-4.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 3.0 - 4.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 5373 
Sample GPS Coordinates:  -110.26012119699999, 36.912866671000074 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26012119699999, 36.912866671000074 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26012459999998, 36.91289044000007 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 14:47 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 005 
Sample ID: SB-31-NNWP05-005-5.0-6.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 5161 
Sample GPS Coordinates:  -110.26012440499994, 36.91288007800006 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26012440499994, 36.91288007800006 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26011139199994, 36.91288705900007 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 14:48 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 7.0 
Sample Bottom Depth (ft): 8.0 
Sample Number: 005 
Sample ID: SB-31-NNWP05-005-7.0-8.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 7.0 - 8.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 5181 
Sample GPS Coordinates:  -110.26012094599997, 36.912876984000036 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26012094599997, 36.912876984000036 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26013372299997, 36.912833094000064 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: September 28, 2019 Time: 15:29 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 9.0 
Sample Bottom Depth (ft): 10.0 
Sample Number: 005 
Sample ID: SB-31-NNWP05-005-9.0-10.0-09282019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 9.0-10.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 5401 
Sample GPS Coordinates:  -110.26013065699999, 36.91286888500008 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26013065699999, 36.91286888500008 
Photo Comments:   
 

 
 
 
Direction Taken:  N 
GPS Coordinate:  -110.26016972599996, 36.91285034600003 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Boring Log 
 

Date: October 2, 2019 Time:  10:23 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 05 
Boring Number: 006 
Is this an Extended Boring? No 
Boring ID: SB-31-NNWP05-006-10022019 
Boring GPS Coordinate: -110.26012724699996, 36.912813948000064 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 0 0.5 7,546 No  

 0.5 1 7,727 No  

 1 1.5 8,330 No  

 1.5 2 7,528 No  

 2 2.5 8,121 No  

 2.5 3 8,164 No  

 3 3.5 8,556 No  

 3.5 4 8,911 No  

 4 4.5 8,511 No  

 4.5 5 8,195 No  

 5 5.5 9,355 No  

 5.5 6 11,763 Yes  

 6 6.5 18,943 Yes  

 6.5 7 8,085 No  

 7 7.5 8,432 No  

 

  



 
Time:  10:26 
 
Interval (ft):  0 - 5.8 
 
Recovery (%):  75 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  10:34 
 
Interval (ft):  5.8 - 6.4 



 
Recovery (%):  100 
 
USCS:  SW-SM (Well-graded sand with silt) 
Well-graded sand with silt and gravel (SW-SM) 
 
Munsell Color:  10YR 7 / 1 
 
Soil Description:  Medium 
Dry 
Loose 
Gravel is approx. 1-1.5 inches, medium to coarse grained angular gray sandstone 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  10:38 
 
Interval (ft):  6.4 - 8 
 
Recovery (%):  100 
 
USCS:  SW-SM (Well-graded sand with silt) 



Well-graded sand with silt (SW-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 8 
Reason Boring was Terminated: Boring Achieved Depth below Visible Waste Rock 
Was Refusal Encountered? Yes 
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft): 8  
Second Attempt – Bedrock Depth (ft): 7.5  
Top of Observed Waste Rock Interval (ft): 5.8 
Bottom of Observed Waste Rock Interval (ft): 6.4 

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 1 2 10:38   

 3 4 10:41   

 5 6 10:42   

 7 8 10:44 No scan log for 7.5-8.0 ft 
bgs  

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 08:50 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 006 
Sample ID: SS-31-NNWP05-006-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY  
USCS Group Name: SW-SM (Well-graded sand with silt) 
USCS Classification: Well-graded sand with silt (SW-SM) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 4 
Static Count (cpm): 9466 
Sample GPS Coordinates:  -110.26024399999994, 36.91321783300003 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26024399999994, 36.91321783300003 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26024133299995, 36.91321583300004 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 10:38 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 2.0 
Sample Number: 006 
Sample ID: SB-31-NNWP05-006-1.0-2.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 2.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7161 
Sample GPS Coordinates:  -110.26011995599998, 36.91281919800008 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  NE 
GPS Coordinate:  -110.26011995599998, 36.91281919800008 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26011172199998, 36.912814069000035 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 10:41 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 3.0 
Sample Bottom Depth (ft): 4.0 
Sample Number: 006 
Sample ID: SB-31-NNWP05-006-3.0-4.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 3.0 - 4.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7703 
Sample GPS Coordinates:  -110.26010980799998, 36.912821000000065 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  NE 
GPS Coordinate:  -110.26010980799998, 36.912821000000065 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26009852899995, 36.91283208200008 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 10:42 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 006 
Sample ID: SB-31-NNWP05-006-5.0-6.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8087 
Sample GPS Coordinates:  -110.26009031199999, 36.91282732900004 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26009031199999, 36.91282732900004 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26010635799997, 36.91282923400007 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 10:44 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 7.0 
Sample Bottom Depth (ft): 8.0 
Sample Number: 006 
Sample ID: SB-31-NNWP05-006-7.0-8.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 7.0 - 8.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7821 
Sample GPS Coordinates:  -110.26010927999994, 36.912834298000064 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26010927999994, 36.912834298000064 
Photo Comments:   
 

 
 
 
Direction Taken:  NE 
GPS Coordinate:  -110.26011571599997, 36.91282732500008 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Boring Log 
 

Date: October 2, 2019 Time:  11:57 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 05 
Boring Number: 007 
Is this an Extended Boring? No 
Boring ID: SB-31-NNWP05-007-10022019 
Boring GPS Coordinate: -110.26009960999994, 36.91283865100007 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 0 0.5 8,170 No  

 0.5 1 7,476 No  

 1 1.5 7,636 No  

 1.5 2 7,773 No  

 2 2.5 8,098 No  

 2.5 3 7,038 No  

 3 3.5 8,212 No  

 3.5 4 8,506 No  

 4 4.5 7,665 No  

 4.5 5 8,469 No  

 5 5.5 8,381 No  

 5.5 6 8,241 No  

 6 6.5 8,153 No  

 6.5 7 8,437 No  

 7 7.5 7,566 No  

 7.5 8 8,310 No  

 8 8.5 8,670 No  

 8.5 9 7,608 No  

 9 9.5 8,202 No  

 9.5 10 7,645 No  

 10 10.4 8,377 No  

 

  



 
Time:  11:57 
 
Interval (ft):  0 - 10 
 
Recovery (%):  60 
 
USCS:  SP-SM (Poorly-graded sand with silt) 
Poorly-graded sand with silt (SP-SM) 
 
Munsell Color:  5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 
Time:  00:04 
 
Interval (ft):  10 - 10.4 



 
Recovery (%):  100 
 
USCS:  ML (Silt) 
Silt (ML) 
 
Munsell Color:  10YR 8 / 1 
 
Soil Description:  Fine 
Dry 
Medium Dense 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 

  



Boring Termination Information 
Maximum Boring Depth (ft): 10.4 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? No 
First Attempt – Refusal Depth (ft): 10.4  
Second Attempt – Refusal Depth (ft): 9.1  
Third Attempt – Refusal Depth (ft): 9.1  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 1 2 12:13   

 3 4 12:15   

 5 6 12:17   

 7 8 12:20   

 9 10 12:23   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 09:02 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Surface Soil (SS) Sample Method/Tools: Hand Tools 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 0.0 
Sample Bottom Depth (ft): 0.5 
Sample Number: 007 
Sample ID: SS-31-NNWP05-007-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 0.0 - 0.5 
Sample Crew’s Initials: ND JY  
USCS Group Name: SW-SM (Well-graded sand with silt) 
USCS Classification: Well-graded sand with silt (SW-SM) 
Munsell Color: 5YR/5/6 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

No 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM: 1622 
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr): 4 
Static Count (cpm): 7687 
Sample GPS Coordinates:  -110.26045749999997, 36.912829000000045 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  E 
GPS Coordinate:  -110.26045749999997, 36.912829000000045 
Photo Comments:   
 

 
 
 
Direction Taken:  SW 
GPS Coordinate:  -110.26045983299997, 36.91282933300005 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 12:13 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 1.0 
Sample Bottom Depth (ft): 2.0 
Sample Number: 007 
Sample ID: SB-31-NNWP05-007-1.0-2.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 1.0 - 2.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7824 
Sample GPS Coordinates:  -110.26013724299997, 36.91284014800004 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26013724299997, 36.91284014800004 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26012447499994, 36.91286334500006 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 12:15 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 3.0 
Sample Bottom Depth (ft): 4.0 
Sample Number: 007 
Sample ID: SB-31-NNWP05-007-3.0-4.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 3.0 - 4.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7612 
Sample GPS Coordinates:  -110.26013090699996, 36.91283485800005 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26013090699996, 36.91283485800005 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26013132499997, 36.91284656600004 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 12:17 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 5.0 
Sample Bottom Depth (ft): 6.0 
Sample Number: 007 
Sample ID: SB-31-NNWP05-007-5.0-6.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 5.0 - 6.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7861 
Sample GPS Coordinates:  -110.26011779199996, 36.91283048400004 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26011779199996, 36.91283048400004 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26012681399999, 36.912841601000025 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 12:20 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 7.0 
Sample Bottom Depth (ft): 8.0 
Sample Number: 007 
Sample ID: SB-31-NNWP05-007-7.0-8.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 7.0 - 8.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 7556 
Sample GPS Coordinates:  -110.26012122099996, 36.91282812600008 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26012122099996, 36.91282812600008 
Photo Comments:   
 

 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26012383699998, 36.912838779000026 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



 FCUP Tribal Soil Sampling Log 
 

Date: October 2, 2019 Time: 12:23 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 05 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 9.0 
Sample Bottom Depth (ft): 10.0 
Sample Number: 007 
Sample ID: SB-31-NNWP05-007-9.0-10.0-10022019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 9.0-10.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8240 
Sample GPS Coordinates:  -110.26013897099995, 36.91283019700006 
Is this the Deepest sample collected at this 
location? 

Yes 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26013897099995, 36.91283019700006 
Photo Comments:  Photo was deleted and not retaken. 
 
 
Direction Taken:  NW 
GPS Coordinate:  -110.26012733699997, 36.91285447800004 
Photo Comments:   
 

 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   



MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 14:08

Name: Todd Arrowood

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 06

Sample Number: 001

Soil Boring ID: SB-31-NNWP06-001-06092018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 9629 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 9398 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 8367 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 8585 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7741 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 7997 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 7452 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 7400 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 7617 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 8510 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP06-001-06092018_2018-06-09T18_31_43.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)1.9

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 14:15

Comments: 15% silt

(ft)

Soil_Boring_Log_SB-31-NNWP06-001-06092018_2018-06-09T18_31_43.xmlSource:



S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5 (ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Interval: 1.9 - (ft)5.0

Percent Recovery: 100 %

Soil Name: Silt (ML)

Secondary Soil Type:

%100

%

Bedrock Encountered: Alluvium over Chinle

Rock Description:

Grain Size: Fine

Soil Color: 10YR 6/4

Soil Moisture: Dry

Hardness/Density: Loose

Time: 14:15

Comments:

(ft)

Soil_Boring_Log_SB-31-NNWP06-001-06092018_2018-06-09T18_31_43.xmlSource:



Latitude 36.91383186

Longitude -110.25976302

Time Stamp Jun 09, 2018 01:57:39 PM

Altitude (m) 1560

Accuracy (m) 15.17

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

0.0 - 0.5

1.0 - 1.5

3.0 - 3.5

1111

1409, dup 1412

1421

Soil_Boring_Log_SB-31-NNWP06-001-06092018_2018-06-09T18_31_43.xmlSource:



 FCUP Tribal Soil Boring Log 
 

Date: September 30, 2019 Time:  14:59 
Logger: Natalie Dowdy Project Name: FCUP Navajo Nation 

 

Equipment 

Drilling Subcontractor: Cascade Drilling 
Drill Rig Type: DPT Drill Rig 
Drill Rig ID: Mike Mueller 
Serial Number of 2x2: 262328, PR357755 
Serial Number of Mesa / GPS: 225212, 204060 
Location Saved on Mesa or with 
Submeter Accuracy GPS?: 

Yes 

Driller’s Comments:  
 

Mine and Boring Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site: Firelight No. 6 
Mine Site Number: 31 
Sample Location: Navajo Nation Waste Pile (Subsurface) 
Location Number: 06 
Boring Number: 001 
Is this an Extended Boring? Yes 
Beginning Depth of Extended 
Boring (ft): 

5 
 

Boring ID: SB-31-NNWP06-001-09302019 
Boring GPS Coordinate: -110.25986042399995, 36.913877745000036 

 

  



2 x 2 Scanning 

Geologic Unit: Alluvium over Chinle 
Two times the background 
comparison value for this unit (cpm): 

15,060 

Gamma Scan Taken 1 Inch Above Soil Core 

Top of Scan Interval (ft) Bottom of Scan Interval (ft) Static Count of this 
Interval (cpm) 

Potential Waste Rock 
Observed? 

 4 4.5 8,564 No  

 4.5 5 8,698 No  

 

  



Geology Log 

 
Time:  14:59 
 
Interval (ft):  4 - 5 
 
Recovery (%):  100 
 
USCS:  ML (Silt) 
Silt (ML) 
 
Munsell Color:  2.5YR 5 / 6 
 
Soil Description:  Fine 
Dry 
Loose 
 
 
Bedrock Encountered:  
 
Additional Comments on Interval:   
 

 
 
 

 



Boring Termination Information 
Maximum Boring Depth (ft): 5 
Reason Boring was Terminated: Refusal Encountered 
Was Refusal Encountered?  
Is Bedrock Suspected? Yes 
First Attempt – Bedrock Depth (ft): 2.9  
Second Attempt – Bedrock Depth (ft): 5  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Samples Collected 

Sample Top Depth (ft) Sample Bottom Depth (ft) Sample Collection Time Sample Comments 

 4 5 15:03   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Josh Yount 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 11:11

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 001

Sample ID: SS-31-NNWP06-001-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP06-001-06092018_2018-06-09T18_03_23.xmlSource:



Latitude 36.9138927

Longitude -110.25962009

Time Stamp Jun 09, 2018 11:11:50 AM

Altitude (m) 1585

Accuracy (m) 9.101999

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF, TA

Soil Name:
(USCS Group Symbol)

Sandy silt (ML)

Soil Color: 2.5YR 5/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 30

Static Count: 53390

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP06-001-06092018_2018-06-09T18_03_23.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP06-001-06092018_2018-06-09T18_03_23.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP06-001-06092018_2018-06-09T18_03_23.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 14:09

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 001

Sample ID: SB-31-NNWP06-001-1.0-1.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP06-001-1.0-1.5-06092018_2018-06-09T18_20_16.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 8415 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP06-001-1.0-1.5-06092018_2018-06-09T18_20_16.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP06-001-1.0-1.5-06092018_2018-06-09T18_20_16.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SB-31-NNWP06-001-1.0-1.5-06092018-DUP

QA/QC Sample Time: 14:12

QA/QC Sample Type: MSD

QA/QC Sample ID: SB-31-NNWP06-001-1.0-1.5-06092018-MSD

QA/QC Sample Time: 14:09

QA/QC Sample Type: MSD

QA/QC Sample ID: SB-31-NNWP06-001-1.0-1.5-06092018-MSD

QA/QC Sample Time: 14:09

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP06-001-1.0-1.5-06092018_2018-06-09T18_20_16.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 14:21

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 001

Sample ID: SB-31-NNWP06-001-3.0-3.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP06-001-3.0-3.5-06092018_2018-06-09T18_20_42.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 8002 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP06-001-3.0-3.5-06092018_2018-06-09T18_20_42.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP06-001-3.0-3.5-06092018_2018-06-09T18_20_42.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type: N/A

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP06-001-3.0-3.5-06092018_2018-06-09T18_20_42.xmlSource:



 FCUP Tribal Soil Sampling Log 
 

Date: September 30, 2019 Time: 15:03 
Logger: Josh Yount Project Name: FCUP Navajo Nation 
Matrix: Subsurface Soil (SB) Sample Method/Tools: DPT Drill Rig 

 

Mine and Sample Information 

Mine Area: Firelight No. 6 
Mine Area Abbreviation: FL 
Mine Site or Background Area? Mine Site 
Mine Site or Background Area Name: Firelight No. 6 
Mine Site or Background Area Number: 31 
Sample Location: Navajo Nation Waste Pile 
Location Number: 06 
Was this location able to be sampled? Yes 
Describe why this location was not sampled:  
Sample Top Depth (ft): 4.0 
Sample Bottom Depth (ft): 5.0 
Sample Number: 001 
Sample ID: SB-31-NNWP06-001-4.0-5.0-09302019 
Split Sample Provided to EPA? No 
Split Sample Comments:  

 

Utility Information 

Blue Stakes? Yes 

1.  Perform inspection of the background reference area or mine site, including 
the following:  
 

• Survey roads or paths leading into the area for signage indicating utilities 
have been installed in the area. Signs may have been vandalized and 
may not be readable. Many times, only the post remains.  

• Review aerial photography for evidence of a long and relatively narrow 
corridor which transcends the immediate area with no apparent 
terminus.  

Yes 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be 
from 20 to 100 feet wide and may look like a fire road or property line. 
Vegetation may have grown up since the installation obscuring the ROW. 

Yes 



3.  Examine the site for evidence of primary or secondary power lines which may 
have served residential or industrial facilities. 

Yes  

4.  From the exterior; examine buildings, shops, structures associated with 
mining and processing activities to determine if any utilities; natural gas, 
propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are 
present. The presence of outhouse pits, mine vents, and other features should 
also be considered during the physical survey 

Yes 

5.  Other site specific improvements observed by the CH2M team No 

6.  Record findings in daily field notes and the sampling log No 

Evidence of Utilities present at feature? No 

Type of Utility(ies):  

 

Sample Details 

Geologic Unit: Alluvium over Chinle 
Two times the background comparison value 
for this unit (cpm): 

19,060 

Sample Interval (ft): 4.0 - 5.0 
Sample Crew’s Initials: ND JY 
USCS Group Name:  
USCS Classification:  
Munsell Color: // 
Comments:  
Bedrock Encountered within 6 inches of 
Surface? 

 

Serial Number of 2x2 262328, PR357755 
Serial Number of MicroREM:  
Serial Number of Mesa / GPS Receiver: 225212, 204060 
Location Saved on Mesa with Submeter 
Accuracy? 

Yes 

Dose Rate (μrem/hr):  
Static Count (cpm): 8154 
Sample GPS Coordinates:  -110.26011571699996, 36.91387825900006 
Is this the Deepest sample collected at this 
location? 

No 

Boring Termination Information 
Reason Boring was Terminated:  
Was Refusal Encountered?  
Is Bedrock Suspected?  
First Attempt – Bedrock Depth (ft):  



Second Attempt – Bedrock Depth (ft):  
First Attempt – Refusal Depth (ft):  
Second Attempt – Refusal Depth (ft):  
Third Attempt – Refusal Depth (ft):  
Top of Observed Waste Rock Interval (ft):  
Bottom of Observed Waste Rock Interval (ft):  

 

Photos 

 
Direction Taken:  N 
GPS Coordinate:  -110.26011571699996, 36.91387825900006 
Photo Comments:   
 

 
 
 
Direction Taken:  E 
GPS Coordinate:  -110.26010940199996, 36.91388054500004 
Photo Comments:   
 



 
 
 

QA/QC Samples 

Primary COPC? Yes  
MS:   

MSD:   
Field Duplicate:   

Equipment Blank:    
   

Secondary COPC? No  
MS:   

MSD:   
Field Duplicate:   

 

Form QC 

Has a Field QC Check been completed on this form? Yes 
Field QC Name Natalie Dowdy 
Has an Office QC Check been completed on this form? Yes 
Office QC Name Natalie Dowdy 

 



SOIL BORING LOG

Mine Area: Monument Valley

Mine Area Abbreviation:

Drilling Subcontractor: Cascade Drilling

Time: 14:25

Name: Todd Arrowood

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number:

Sample Location: Navajo Nation Waste Pile (Subsurface) NNWP 06

Sample Number: 002

Soil Boring ID: SB-31-NNWP06-002-06092018

Sonic Drill Rig

Mine Site:

Mine Site Number:

Drill Rig ID: 2

DPT Drill Rig
Rig Type:

2x2 SCANNING (GAMMA SCAN 1 INCH ABOVE CORE)

Geologic Unit: Alluvium over Chinle

Two time the background comparison value for this unit is: 13896 (cpm)

0 0.5 8297 Potential Waste Rock Observed?- (ft) (cpm)

0.5 1 8790 Potential Waste Rock Observed?- (ft) (cpm)

1 1.5 8421 Potential Waste Rock Observed?- (ft) (cpm)

1.5 2 8249 Potential Waste Rock Observed?- (ft) (cpm)

2 2.5 7043 Potential Waste Rock Observed?- (ft) (cpm)

2.5 3 7845 Potential Waste Rock Observed?- (ft) (cpm)

3 3.5 8205 Potential Waste Rock Observed?- (ft) (cpm)

3.5 4 8171 Potential Waste Rock Observed?- (ft) (cpm)

4 4.5 8505 Potential Waste Rock Observed?- (ft) (cpm)

4.5 5 9056 Potential Waste Rock Observed?- (ft) (cpm)

Soil_Boring_Log_SB-31-NNWP06-002-06092018_2018-06-09T18_31_11.xmlSource:



GEOLOGY LOG

Interval: 0 - (ft)4

Percent Recovery: 100 %

Soil Name: Well-graded sand with silt (SW-SM)

Secondary Soil Type:

%100

%

Bedrock Encountered: Alluvium over Chinle

Rock Description:

Grain Size: Fine

Soil Color: 2.5YR 5/6

Soil Moisture: Dry

Hardness/Density: Loose

Time: 14:32

Comments: 15% silt

(ft)

Soil_Boring_Log_SB-31-NNWP06-002-06092018_2018-06-09T18_31_11.xmlSource:



S/N of 2x2: 2x2 #108878 / PR288465

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

Max. Boring Depth: 5 (ft)

Reason Boring was 
Terminated?:

Static Count less than 2X Background

Was Refusal Encountered?:

Is Bedrock Suspected?:

Attempt #1 Bedrock Depth (in):

Attempt #2 Bedrock Depth (in):

Interval: 4 - (ft)5

Percent Recovery: 100 %

Soil Name: Silt (ML)

Secondary Soil Type:

%100

%

Bedrock Encountered:

Rock Description:

Grain Size: Fine

Soil Color: 10YR 6/4

Soil Moisture: Dry

Hardness/Density: Loose

Time: 14:32

Comments:

(ft)

Soil_Boring_Log_SB-31-NNWP06-002-06092018_2018-06-09T18_31_11.xmlSource:



Latitude 36.91384829

Longitude -110.25977717

Time Stamp Jun 09, 2018 01:52:33 PM

Altitude (m) 1552

Accuracy (m) 9.101999

Notes:

Location saved on Mesa

GPS LOCATION

Field QC Check Name: Gavin Wagoner

In-office QC Check Name: Gavin Wagoner

Static count is below 2X Background value

Attempt #1 Refusal Depth (in):

Attempt #2 Refusal Depth (in):

Attempt #3 Refusal Depth (in):

Waste Rock Interval Observed (in): -

SAMPLES COLLECTED

Interval Sample Collection Time and Comments

0.0 - 0.5

1.0 - 1.5

3.0 - 3.5

1352

1429

1437, dup 1450

Soil_Boring_Log_SB-31-NNWP06-002-06092018_2018-06-09T18_31_11.xmlSource:



Characterization Surface Soil Sampling Log

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Mine Site or BG Area?: Mine Site

Comments:

Time: 13:52

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile

Sample Number: 002

Sample ID: SS-31-NNWP06-002-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed 
in the area. Signs may have been vandalized and may not be readable. Many times, only the 
post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site/BG Name:

Mine Site/BG Number:

SurfaceSoil_SS-31-NNWP06-002-06092018_2018-06-09T18_04_16.xmlSource:



Latitude 36.91397499

Longitude -110.25976448

Time Stamp Jun 09, 2018 01:54:25 PM

Altitude (m) 1563

Accuracy (m) 7.585

SAMPLE INFORMATION

Sample Interval: 0-0.5

Other Interval:

Explanation:

(ft)

Sample Crew's Initials: DF, TA

Soil Name:
(USCS Group Symbol)

Sandy silt (ML)

Soil Color: 2.5YR 5/6

Comments
(Odor, Cementation, etc.)

Bedrock within 6 inches of surface

MS/MSD on secondary COPCs only

Duplicate on secondary COPCs only

S/N of 2x2: 2x2 #125457 / PR118986

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Dose Rate: 7

Static Count: 16300

(μrem/hr)

(cpm)

Location saved on Mesa

GPS LOCATION

SurfaceSoil_SS-31-NNWP06-002-06092018_2018-06-09T18_04_16.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SurfaceSoil_SS-31-NNWP06-002-06092018_2018-06-09T18_04_16.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SurfaceSoil_SS-31-NNWP06-002-06092018_2018-06-09T18_04_16.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 14:29

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 002

Sample ID: SB-31-NNWP06-002-1.0-1.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 1.0 1.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP06-002-1.0-1.5-06092018_2018-06-09T18_21_12.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 1.0 - 1.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 8529 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP06-002-1.0-1.5-06092018_2018-06-09T18_21_12.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP06-002-1.0-1.5-06092018_2018-06-09T18_21_12.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type: N/A

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP06-002-1.0-1.5-06092018_2018-06-09T18_21_12.xmlSource:



Sub-Surface Soil Sampling Log: Drill Rig

Mine Area: Monument Valley

Mine Area Abbreviation: MV

Comments:

Time: 14:37

Name: Dan Fillipi

Log Date: 6/9/2018

Project: FCUP Navajo Nation

MINE INFORMATION

Firelight No. 6

31

Project Number: 693694.FL.05.02

Sample Location: Navajo Nation Waste Pile (Subsurface)

Sample Number: 002

Sample ID: SB-31-NNWP06-002-3.0-3.5-06092018

Split Sample Provided to U.S. EPA?

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in the 
area. Signs may have been vandalized and may not be readable. Many times, only the post remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the 
immediate area with no apparent terminus. 

2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet 
wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 

3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other 
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features 
should also be considered during the physical survey

5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Mine Site:

Mine Site Number:

Not Sampled (NS)

If not sampled, describe:

Depth (ft): 3.0 3.5-

SubSurfaceSoil_DrillRig_SB-31-NNWP06-002-3.0-3.5-06092018_2018-06-09T18_21_39.xmlSource:



Latitude 36.91308828

Longitude -110.26024675

Time Stamp Jun 09, 2018 08:56:42 AM

Altitude (m) 1556

Accuracy (m) 9.101999

SAMPLE INFORMATION
Sample Interval: 3.0 - 3.5 (ft)

Sample Crew's Initials: DF, TA

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #218587 / PR357754

S/N of Mesa/GPS: Mesa #210261 / Geode #204361

S/N of MicroREM: MicroREM #1714

Static Count: 8190 (cpm)

Location saved on Mesa

GPS LOCATION

Sonic Drill Rig

DPT Drill Rig
Soil Boring Tools:

Soil Boring Log Completed for this sample?

SubSurfaceSoil_DrillRig_SB-31-NNWP06-002-3.0-3.5-06092018_2018-06-09T18_21_39.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

SubSurfaceSoil_DrillRig_SB-31-NNWP06-002-3.0-3.5-06092018_2018-06-09T18_21_39.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: EB

QA/QC Sample ID: SB-31-NNWP06-002-3.0-3.5-06092018-EB

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Time:

Field QC Check Name: Kui Tan

In-office QC Check Name: Gavin Wagoner

SubSurfaceSoil_DrillRig_SB-31-NNWP06-002-3.0-3.5-06092018_2018-06-09T18_21_39.xmlSource:



Correlation Plot



Certificate of 
Calibration 



ERG Certificate of Calibration 
Calibration and Volta~e Plateau 

Environmental Restoration Group, Inc. 
8809 Washington St NE, Suite 150 
Albuquerque, NM 87113 
(505) 298-4224 
www.ERGoffice.com 

Meter: Manufacturer: I Ludlum J Model Number: [ 222Ir l Serial Number: I 149940 I 

Detector: Manufacturer: [ Ludlum J Model Number: i 44-10 _J Serial Number: [ PR32I856 } 

~ Mechanical Check ~ THR/WIN Operation HV Check(+/- 2.5%): ~ 500 V ~ 1000 V ~ 1500 V 
Cable Length: D 39-inch ~ 72-inch D Other: ~[ --~I 

~ FIS Response Check ~ Reset Check 
~ Geotropism ~ Audio Check 
~ Meter Zeroed ~ Battery Check (Min 4.4 VDC) 

Threshold: [ 10 mV I 
Barometric Pressure: I 24.81 I inches Hg 

Temperature: I 77 I °F 

Relative Humidity: I 20 I % 
Source Distance: 0Contact ~ 6 inches D Other: [ - - I 
Source Geometry:~ Side D Below D Other: I I Window: I I 
Instrument found within tolerance: ~ Yes D No 

Range/Multiplier Reference Setting "As Found Reading" Meter Reading 

X 1000 400 

X 1000 100 
~ I 400 I 
ioo] I 100 l 

X 100 400 400 ] I 400 I 
X 100 100 

X 10 400 

X 10 100 

xl 400 

xl 100 

100 ] 100 I 
400 J 400 I 
100 J 100 I 
~ 400 I 
~ ~ o- ~] 

High Voltage Source Counts Background 

700 I I 32592 

~ I 54521 

2QLJ I 62804 . 

~ I 64311 

ioool I 66161 

1050 I I 66533 

1100 I I 66801 

1150 I I 66892 

9459 I 

1200 I I 67799 

I 

l o,nments, Comments, HY Plateau Scaler Count Time = I -min. Reconunended HY = I 100 

Integrated 
I-Min. Count Log Scale Count 

80000 
70000 
60000 
50000 
40000 
30000 
20000 
10000 

0 

"<Si 

I 399099 I ~ 
~ 

I 39908 I [ 400 

[ 100 

I 3990 ] [ 400 

[ 100 

I 399 I ~ 
~ 

Voltage Plateau 

- -~ ~ 

' I 

' 
°',;Si ~I:) i;::,I::> 

"\J" ""; .... ~I:) 

\ ___________________________________________ __, 

Reference Instruments and/or Sources: 
Ludlum pulser serial number:D 97743 ~ 201932 

D Alpha Source: Tl]..-230 sn: 4098-03@12,800dpm/6,520 cpm (1/4/12) 

D Beta Sourc~ .,..:cl-99 sn: 4099-03@17,700dpm/ll,100cpm(l/4/12) 

Fluke multimeter serial number: 087490128 

~ Gamma Source Cs-137@ 5.2 uCi (1/4/12) sn: 4097-03 

D Other Source: 

Calibrated By: Calibration Date: &_i,~ · r, Calibration Due: S- ;J..G- ~I.fr' 

Reviewed By: Date: ,fr/,f-
I I 

ERG Form ITC.101.A 

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997 



ERG Certificate of Calibration 
Calibration and Volta2e Plateau 

Meter: Manufacturer: I Ludlum Model Number: [ 2221r I 

Detector: Manufacturer: I Ludlum Model Number: I 44-10 I 

Environmental Restoration Group, Inc. 
8809 Washington St NE, Suite I 50 
Albuquerque, NM 87113 
(505) 298-4224 
www.ERGoffice.com 

Serial Number: I 117648 I 
Serial Number: ! PR150507 I 

~ Mechanical Check ~ THR/WIN Operation HV Check(+/- 2.5%): ~ 500 V ~ 1000 V ~ 1500 V 

~ FIS Response Check ~ Reset Check 

~ Geotropism ~ Audio Check 

~ Meter Zeroed ~ Battery Check (Min 4.4 VDC) 

Source Distance: 0 Contact ~ 6 inches D Other: I I 
Source Geometry:~ Side D Below D Other: I I 
Instrument found within tolerance: Ii!! Yes D No 

Cable Length: D 39-inch ~ 72-inch D Other: ~I --~I 

Threshold: [ 10 m V I 
Window: I I 

Barometric Pressure: I 24.75 I inches Hg 

Temperature: I 77 I °F 

Relative Humidity: I 20 ! % 

-----

Meter Reading 
Integrated 

Log Scale Count 1-Min. Count Range/Multiplier Reference Setting "As Found Reading" 

X 1000 400 ~ I 
X 1000 100 ~ I 
X 100 400 [ 400 I 
X 100 100 [ 100 I 
X 10 400 ~ l 
X 10 100 ~ I 
X 1 400 ~ I 
X 1 100 ~ I 

High Voltage Source Counts Background 

NL] I 41509 I [ 
800 I I 61040 I [ 
~ I 61100 I [ 
~ I 69918 I [ 
1000 I I 10865 I [ 10062 
1050 I I 11252 I [ 
1100 I I 11203 l [ 
1150 I I 11688 I [ 
1200 I I 12242 I [ 

400 

100 

400 

100 

400 

100 

400 

100 

l 
I 
I 
I 
I 
I 
I 
l 

80000 
70000 
60000 
50000 
40000 
30000 
20000 
10000 

0 

'\~ 

1 399892 t ~ 
~ 

1 40001 I ~ 
~ 

1 4002 I ~ 
I 100 

I 401 I ~ 
I 100 

Voltage Plateau 

- - -
~ 

/ 
,,/ 

o,~ .rs~ S:) 

'\J"' ~ ' ,rfr"' 

Comments: Comments: HV Plateau Scaler Count Time = 1-min. Recommended HV = 1000 

Reference Instruments and/or Sources: 

Ludlum pulser serial number: D 97743 ~ 201932 Fluke multimeter serial number: 087490128 

~ 

D Alpha Source: Th-230 sn: 4098-03@12,800dpm/6,520 cpm (1/4/12) 

D Beta Source.; • T~-~9 sn: 4099-03@17,700dpm/ll,100cpm(l/4/12) 

~ Gamma Source Cs-137 @5.2 uCi (1/4/12) sn: 4097-03 

D Other Source: 

Calibrated By: Calibration Date: ~ · J /- / l Calibration Due:.S ·~I-/ fr' 
Reviewed By: Date: 'ifr/-1-2 

ERG Form ITC. 101.A 
This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997 

J 



ERG Certificate of Calibration 
Environmental Restoration Group, Inc. 
8809 Washington St NE, Suite 150 
Albuquerque, NM 87113 
(505) 298-4224 
www.ERGoffice.com Calibration and Volta~e Plateau 

Meter: Manufacturer: Ludlum Model Number: i 2221r ! Serial Number: f 149938 :-J 
Detector: Manufacturer: [ Ludlum =1 Model N~ber: [- 44-10 Serial Number: I PR320678 I 
~ Mechanical Check ~ THR/WIN Operation 

~ F /S Response Check ~ Reset Check 

HV Check(+/- 2.5%): ~ 500 V ~ 1000 V ~ 1500 V 

Cable Length: 0 39-inch ~ 72-inch O Other: .-1 - ----,I 
~ Geotropism ~ Audio Check 

~ Meter Zeroed ~ Battery Check (Min 4.4 VDC) Barometric Pressure: 124.?s] inches Hg 

Source Distance: 0Contact ~ 6 inches O Other: I I Threshold: I 10 mV I Temperature: _ 76 1 °F 

Source Geometry:~ Side O Below O Other: I I Window: 1 Relative Humidity: ~ . % 

Instrument found within tolerance: ~ Yes O No 

Range/Multiplier 

X 1000 

Reference Setting 

400 

Integrated 
"As Found Reading" Meter Reading 1-Min. Count Log Scale Count 

X 1000 

X 100 

X 100 

X 10 

X 10 

X 1 

X } 

High Voltage 

100=:J 
800' 
900 

950 

1000 
1050 

1100 

1150 

1200 

100 

400 

100 

400 

100 

400 

100 

Source Counts 

1 s8sgj 
66755 1 

68178 

68777 

69278 

69849 

~£] 
[ 716Qi] 

I 91586 ! 

~ L3i_o__J 1 
400029 I L ~~ 

lOOj I 100 I [ I 00 . 

400 _J l 400 I I 40007 I 1400 
100 ~ ! 100 1 I 100 I 

400 ] I 400 . ~ I 4002 I : 400 I 
100 ] [}ooj 100 

~ I 400 l I 400 j I 400 ~ 
100 -, I 100 I L 100_ 

Background 

9694 

f r -J 
[ I 

Voltage Plateau 

100000 ..--~~~~~~~~~ 

80000 +-~~-------+-~ 

60000 1 ·c 
40000 4,,.--------- ~ 
20000 +---- ------~ 

0 +--..-......... ---.---...--..---r--..---, 

,.._,s, o,<Si ,s;l::l 

' 
1;:il::l ," ,rfrl;:) 

!comments: Comments: HV Plateau Scaler Count Time = 1-min. Recommended HV = 950 

Reference Instruments and/or Sources: 

Ludlum pulser serial number: D 97743 ~ 201932 Fluke multimeter serial number: 0 87490128 

0 Alpha Source: Th-230 sn: 4098-03@12,800dpm/6,520 cpm (1/4/12) 

D Beta Source: _ Tc.:.99fsn: 4099-03@17,700dpm/1 l,100cpm(l/4/ 12) 

~ Gamma Source Cs-137@ 5.2 uCi (1/4/12) sn: 4097-03 

D Other Source: 

Calibrated By: 

Reviewed By: 

Calibration Date: ~-J/-1 1 

Date: -# 
ERG Form ITC. 101.A 

Calibration Due: Si·1t-li" 

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - I 997 



ERG Certificate of Calibration 
Calibration and Volta2e Plateau 

Environmental Restoration Group, Inc. 
8809 Washington St NE. Suite I SO 
Albuquerque, NM 87113 
(SOS) 298-4224 
www.ERGoffice.com 

Meter: Manufacturer: I Ludl~ 

Detector: Manufacturer: I Ludlum -

Model Number: I 222lr 

Model Number: L 44-10 

Serial Number: I 190206 

Serial Number: I PR29_5_0-12--

~ Mechanical Check ~ THR/WIN Operation HV Check(+/- 2.5%): ~ 500 V ~ 1000 V ~ 1500 V 

~ F/S Response Check ~ Reset Check Cable Length: D 39-inch ~ 72-inch O Other: [ - - --. 

~ Geotropism ~ Audio Check 

~ Meter Zeroed ~ Battery Check (Min 4.4 VDC) 

Source Distance: 0Contact ~ 6 inches D Other: I i 
Source Geometry:~ Side D Below D Other: I I 
Instrument found within tolerance: ~ Yes D No 

Threshold: ~ 
Window: [ 1 

Barometric Pressure: [24F inches Hg 

Temperature: I 76 I °F 

Relative Humidity: ~ ] % 

Integrated 
1-Min. Count Log Scale Count Range/Multiplier Reference Setting "As Found Reading" Meter Reading 

X 1000 

X 1000 

X 100 

X 100 

X 10 

X 10 

X 1 

X 1 

High Voltage 

i 100 I 
800 1 

900=:J 
95Ql =====; 
1000 , 

~ 050 i 
1100::J 
' l~ 

I 1200 I 

400 

100 

400 

100 

400 

100 

400 

100 

Source Counts 

I 54958 J 
[ 64773 I 
I 68044 I 
1 68009 1 

[ 68880 
[ 68870 

1 69194 

[ 70092 

1 10011 

1 400 '. 

Qoo~ 
I 400 I 
Li~~_] 
1 400 ~ 
L1.?£J 
1 400 1 

1 100 1 

Background 

I I r- =i 
I l 
I 9923 : 

c==i 
] 

I l 
;--=i 
~=-:J 

400 ] 

1 100 =.J 
1 400 1 

1 100 1 

'400 1 
~ f- 400 I 

Q oo J 

rcomments: Comments: HV Plateau Scaler Count Time= 1-min. Recommended HV = 950 

Reference Instruments and/or Sources: 

80000 
70000 
60000 
soooo 
40000 
30000 
20000 
10000 

0 

,...<Si 

-
I 398443 ] I 400 

~ ., 
39845 J ~ 

C§> 
1 m4l I 400 

Q ool 
3991 400 

'--- -
I 100 ~ 

Voltage Plateau 

. . 
.,;r . . . . ., 

o,<Si .[\~ !;:I ''J' ,t:S 
!;:)~ ,-v ' 

Ludlum pulser serial number:O 97743 ~ 201932 Fluke multimeter serial number: 087490128 

D Alpha Source: Th-230 sn: 4098-03@12,800dpm/6,520 cpm (1/4/ 12) ~ Gamma Source Cs-137@ 5.2 uCi (1/4/12) sn: 4097-03 

D Beta Soun:'j\)~99 sn, 4099-03@17, 700dpm/ll, l OOcpm( 1/4/12) D Other Source: 

Calibrated By: ~ ;....;.-.--,.. _ Calibration Date: ,-JI-I) Calibration Due: ~·!l'"l..._.y' _ _ _ _ 

Reviewed By: ~ Date: ~ 
ERG Form ITC. IOI.A 

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A . /997 



ERG Certificate of Calibration 
Calibration and Volta~e Plateau 

Environmental Restoration Group, Inc. 
8809 Washington St NE, Suite I SO 
Albuquerque, NM 87113 
(505) 298-4224 
www.ERGoffice.com 

Meter: Manufacturer: 
1 

Ludlum Model Number: 222lr Serial Number: 218563 

Detector: Manufacturer: j Ludlum Model Number: C 44-10 Serial Number: I PR154615 I 
~ Mechanical Check ~ THR/WlN Operation HV Check (+/-2.5%): ~ 500 V ~ 1000 V ~ 1500 V 

~ FIS Response Check ~ Reset Check Cable Length: D 39-inch ~ 72-inch O Other: .-I ---,I 
~ Geotropism ~ Audio Check 

G2) Meter Zeroed ~ Battery Check (Min 4.4 VDC) 

Source Distance: OContact ~ 6 inches O Other: :=::== 
Source Geometry:~ Side D Below D Other: I J 

Instrument found within tolerance: ~ Yes D No 

Threshold: I 10 mV I 
Window: c=J 

Barometric Pressure: ; 24.78 I inches Hg 

Temperature: I 75 J 
0 P 

Relative Humidity: I 20 I % 

Range/Multiplier 

X 1000 

Reference Setting 

400 

"As Found Reading" Meter Reading 
Integrated 

1.::Mi!h_ Count Log Scale Count 

X 1000 

X 100 

X 100 

X 10 

X 10 

X l 

X 1 

High Voltage 

700 

~ 
900 l 
~ 
950 ,.,J 

r 1000 

I 1050 
I 
I 

I 1100 ] 
---, 

1150 _J 

1200 I 

100 

400 

100 

400 

100 

400 

100 

Source Counts 

I 23518 I 
I 46456 I 
I 60475 ~ 
I 63682 i 
I 65359 I 
'. 67668 I 

70055 

70583 

70579 

400 I 400 I 

100 1 100 I 

400 1 400 ! 
1 100 ! ' I 100 

~ 1 400 I 

I 100 Qio J 

~~ 
--
~ 
~ 1 100 J 

Background 

I I 
[ 

r 
L 9635 

I 

Comments: Comments: HV Plateau Scaler Count Time = I-min. Recommended HV = 1050 

Reference Instruments and/or Sources: 

I 39899~ 

39907 
1 

3991 

399 

~ 
~ 
~ 

i 100 I 
[- 400 ! 
1 100 ; 

[ 400! 
1 100 1 

Voltage Plateau 

80000 
70000 - -
60000 __ ,, 

50000 ,,/ 

40000 I 
30000 • 
20000 
10000 

0 

,.,_<S> o,~ is,{::, 
'\: 

<;::,<;::, , .... ~<;::, ,re 

Ludlum pulser serial number:D 97743 ~ 201932 Fluke multimeter serial number: 0 87490128 

D Alpha Source: Th-230 sn: 4098-03@12,800dpm/6,520 cpm (1/4/ 12) ~ Gamma Source Cs-137@5.2 uCi (1/4/ 12) sn: 4097-03 

D Beta Source: sn: 4099-03@17,700dpm/1 l,100cpm(l/4/12) D Other Source: 

Calibrated By: Calibration Date: k· 1t·IJ Calibration Due: 'ii-~1-/,....;~;..,..._ _ _ _ 

Reviewed By: Date: 4-f,_£,_.._Z: ______________ _ 
ERG Form ITC. IOI.A 

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997 



Calibration and Volta~e Plateau 
ERG Certificate of Calibration 

Environmenta.1 Restoration Group, Inc. 
8809 Washington St NE, Suite 150 
Albuquerque, NM 87113 
(505) 298-4224 
www.ERGoffice.com 

Meter: Manufacturer: I Ludlum Model Number: 1 222lr J Serial Number: L 176952 __, 
r 

Model Number: 44-10 Serial Number: PR288465 Detector: Manufacturer: ~ Ludlum~ 
.___ ----------~ 

HY Check(+/- 2.5%): ~ 500 V ~ 1000 V ~ 1500 V ~ Mechanical Check ~ THR/WIN Operation 
~ - --, 

~ FIS Response Check ~ Reset Check Cable Length: D 39-inch ~ 72-inch D Other: ---- ~ 

~ Geotropism ~ Audio Check 
~ Meter Zeroed ~ Battery Check (Min 4.4 VDC) 

Source Distance: D Contact ~ 6 inches D Other: ' J 
Source Geometry:~ Side D Below D Other: I I 

Threshold: i 10 m V J 

Window: I I 

Barometric Pressure: i 24.78 ! inches Hg 

Temperature: I 75 I °F 

Relative Humidity: I 20 I % 

Instrument found within tolerance: ~ Yes D No 

Integrated 
Range/Multiplier Reference Setting "As Found Reading" Meter Reading 1-Min. Count Log Scale Count 

x 1000 400 j 400 I ~ 400 -: 
1 

399663 I 1 400 

X 1000 100 [}Of] ~o Q oo] 
x 100 400 I 400 I Q oo; 39911 ] ~o~ 
x 100 100 r 100 , ~ _j L@ ~ 
x 10 400 ! -l 400 I ' 3998 I I 400 

x 10 100 ; l 00 I I 100 l ~ 
x l 400 400 I ~_J ~ =i ~~ 
X l 100 ~ J I 100 J I 1~0 

High Voltage Source Counts Background Voltage Plateau 

~ O I 55815 I I I 
' 800 I : 65901 1 80000 

· -, 70000 t---:~....... - - & ~ 
900 ~=:J I 68206 I I , 60000 ~ 

I 950J I 68412 I r----J 50000 ¥ 

1000 68883 j ~J!____i ~~~~~ 
LJ.Q5£] I 6945fl 1---i 20000 

I 1100 , ! 69517 J =·--' 10000 

11:so=] I 70265 ! l~ ·=i I o 
1200 1 I 69806~ I~ · "'<$> o,<S> ,<S>~ ,,~~ ,rfl~ 

!Comments: Comments: HY Plateau Scaler Count Time = 1-min. Recommended HV = 1000 

___________ _ J 
Reference Instruments and/or Sources: 

Ludlum pulser serial number:D 97743 ~ 201932 Fluke multimeter serial number: 087490128 

D Alpha Source: Th-230 sn: 4098-03@12,SOOdpm/6,520 cpm (l/4/ 12) 

D Beta Source: T,;.-951 sn: 4099-03@17, 700dpm/l l, l OOcpm(l/4/12) 

~ Gamma Source Cs-137 @5.2 uCi (1/4/12) sn: 4097-03 

D Other Source: 

Calibrated By: Calibration Date: vS /• /'J Calibration Due:&,.,._,~J...,l_.•t. .... <f. ___ _ 

Reviewed By: C,/L-- Date: ~/c--,7,___ ____ ---- - -
ERG Form ITC. 101,A 

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - J 997 \ 



ERG Certificate of Calibration 
Environmental Restoration Group, Inc. 
8809 Washington St NE, Suite 150 
Albuquerque, NM 87113 

Calibration Form (SOS) 298-4224 
www.ERGoffice.com 

Meter: Manufacturer: I Ludlum .=J Model Number: I 12 I Serial Number: I 229277 I 
Detector: Manufacturer: I Ludlum I Model Number: j 44-9 I Serial Number: I PR147896 

~ Mechanical Check 

~ FIS Response Check 

~ Geotropism 

~ THR/WIN Operation 

~ Reset Check 

~ Audio Check 

~ Meter Zeroed ~ Battery Check (Min 4.4 VDC) 

HVCheck(+/-2.5%): ~ 500V ~ 1000V ~ 1500V 

Cable Length: ~ 39-inch D 72-inch D Other: I ~ - -~I 

Source Distance: ~Contact D 6 inches D Other: I I Threshold: l 40 m V I 
Window: I ! 

Barometric Pressure: Ll_4!.fil] inches Hg 

Temperature: I 74 I °F 

Relative Humidity: I 20 l % Source Geometry: D Side ~ Below D Other: I I 
Instrument found within tolerance: ~ Yes 0No 

Range/Multiplier Reference Setting "As Found Reading" Meter Reading 
Integrated 

Log Scale Count 
I -Min. Count 

X 1000 400 I 400 ! kcpm ~ kcpm I I I '. kcpm 

X 1000 100 I 100 I kcpm ~ kcpm L kcpm 

X 100 400 I 400 I kcpm 4001 kcpm I ' I [ I kcpm 

X 100 100 l 100 I kcpm ~ kcpm I i kcpm 

X 10 400 [ 400 I kcpm 

X 10 100 I 100 I kcpm 

X 1 400 l 400 I cpm 

xl 100 I 100 ! cpm 

~kcpm I I kcpm I 

~ kcpm I 1 
kcpm 

~ cpm I - I I j cpm 

iool cpm I I cpm 
I 

Gross Tc-99 counts (cpm): [ 2400 Gross Sr/Y-90 counts (cpm): I I 
Background counts ( cpm): [ 80 Background counts (cpm): ! ] 
Net Tc-99 Counts (cpm): [ 2320 Net Sr/Y-90 counts (cpm): L _=-.=] 

!Comments: Comments: ·1 

Reference Instruments and/or Sources: 

Ludlum pulser serial number: D 97743 ~ 201932 

D Alpha Source: Th-230 sn: 4098-03@12,800dpm/6.520cpm(l/4/12) 

~ Beta Source: _T~sn: 4099-03@17,700dpm/l l,100cpm(l/4/12) 

Fluke multimeter serial number: 0 87490128 

D Gamma Source Cs-137 @5.2 uCi (1/4/12) sn: 4097-03 

D Other Source: 

I 

Calibrated By: Calibration Date: 9=' ,t :, Calibration Due: 9-'-.-. ..:..1..:::i '---

Reviewed By: c_f2- Date: ¥'!ft 

ERG Form ITC. 101.B 
This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997 



ERG Certificate of Calibration 
Environmental Restoration Group, Inc. 
8809 Washington St NE, Suite 1 SO 
Albuquerque, NM 87113 

Calibration Form (505) 298-4224 
www.ERGoffice.com 

Manufacturer: ~ dl~ 
~ 

Model Number: L 12 Serial Number: 243432 Meter: 

Detector: Manufacturer: I Ludlum Model Number: ,....I --44-9 =1 Serial Number: I PR174224 __ J 

~ Mechanical Check 

~ FIS Response Check 

~ Geotropism 

~ THR/WIN Operation 

~ Reset Check 

HV Check(+/- 2.5%): ~ 500 V ~ 1000 V ~ 1500 V 

Cable Length: ~ 39-inch D 72-inch D Other: L_--=._1 
~ Audio Check 

~ Meter Zeroed ~ Battery Check (Min 4.4 VDC) 

Source Distance: ~Contact D 6 inches D Other: I ] Threshold: [4Qilivl 
Barometric Pressure: 24.81 inches Hg 

Temperature: L.1L °F 

Source Geometry: D Side ~ Below D Other: I I Window: I J Relative Humidity: l 20 % 

Instrument found within tolerance: ~ Yes D No 

Range/Multiplier Reference Setting "As Found Reading" Meter Reading 
Integratea-

Log Scale Count I-Min. Count 
·-

X 1000 400 Q oo; kcpm [ 400 I kcpm 
I I l kcprn I 

X 1000 100 I 100 I kcpm L~ J kcpm I kcpm 
I 

X 100 400 I 400 I kcpm I 400 I kcprn I I I I 
kcpm 

I I kcpm [ I I X 100 100 100 100 kcpm kcpm 

X 10 400 I 400 j kcpm I 400 I kcpm I I C J kcpm 

X 10 100 I 100 I kcpm L§~ kcpm r 
C 

, kcpm 

X 1 400 I 400 ! cprn I 400 
1 

cpm r 
l _] L _ _. cpm 

xl 100 __ Q ~ cpm ~ ~~L_l~ cpm ___ __ ___ Ci cpm 
------- - ---------

Gross Tc-99 counts (cpm): L 2500 

Background counts (cpm): I 100 

Net Tc-99 Counts ( cpm): 1 2400 

Gross Sr/Y-90 counts (cpm): 
:====~ 

Background counts (cprn): 

Net Sr/Y-90 counts ( cprn): 

rcomments: Comments: 

----~ 
Reference Instruments and/or Sources: 

Ludlum pulser serial number: D 97743 ~ 201932 

D Alpha Source: Th-230 sn: 4098-03@12,800dpm/6.520cpm(l /4/12) 

~ Beta Source: Tc-2_9 !ii: 4099-03@17,700dprn/l l, lOOcpm(l/4/ 12) 

Fluke multimeter serial number: 087490128 

D Gamma Source Cs-137 @ 5.2 uCi (1/4/12) sn: 4097-03 

D Other Source: 

Calibrated By: Calibration Date: f:/-(p-/ J Calibration Due: 9-~ -_I¥ __ 

Reviewed By: _ cb_ _____ ·- - Date: ,Af-r 

ERG Form ITC. 101.B 
This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997 



ERG Certificate of Calibration 
Environmental Restoration Group, Inc. 
8809 Washington St NE, Suite I 50 
Albuquerque, NM 87113 

Meter: Manufacturer: I Ludlum 

Detector: Manufacturer: I Ludlum 

Calibration Form 

Model Number: [ __ 

Model Number: [ 

(505) 298-4224 
www.ERGoffice.com 

12 j Serial Number: I 223424 I 
44-9 j Serial Number: L PR25I7l3 ~~-] 

!ill Mechanical Check O THR/WIN Operation HV Check (+/-2.5%): ~ 500 V ~ 1000 V ~ 1500 V 
!ill FIS Response Check ~ Reset Check Cable Length: ~ 39-inch O 72-inch O Other: ~I --~I 
~ Geotropism 

~ Meter Zeroed 

~ Audio Check 

~ Battery Check (Min 4.4 VDC) 

Source Distance: ~Contact O 6 inches O Other: I I Threshold: I 40 m V I 
Barometric Pressure: 24.81 I inches Hg 

Temperature: [ 74 ! °F 

Relative Humidity: I 20 I % Source Geometry: 0 Side ~ Below D Other: I I Window: I j 

Instrument found within tolerance: ~ Yes D No 

Range/Multiplier Reference Setting "As Found Reading" Meter Reading 
Integratea 

Log Scale Count 1-Min. Count 

X 1000 400 I 400 I kcpm I 400 J kcpm l I kcpm 

X 1000 100 r 100 j kcpm 
I I 100 I kcpm I 1 kcpm 

X 100 400 I 400 j kcpm I 400 I kcpm I I l j kcpm 

X 100 100 
1 

100 j kcpm I 100 I kcpm [ kcpm 

X 10 400 I 400 I kcpm 400 I kcpm I I I I kcpm 

X 10 100 I 100 I kcpm 100 I kcpm I I kcpm 

X 1 400 I 400 I cpm 400 I cpm I I I cpm 

X } 100 [-100 I cpm 100 I cpm I j cpm 

Gross Tc-99 counts (cpm): I 2400 I Gross SrN-90 counts (cpm): [ _ _ _J 
Background counts ( cpm): I 80 I Background counts (cpm): I I 
Net Tc-99 Counts (cpm): I 2320 I Net Sr/Y-90 counts (cpm): I I 

[comments: Comments: 

Reference Instruments and/or Sources: 

Ludlum pulser serial number: D 97743 ~ 201932 Fluke multimeter serial number: 087490128 

D Alpha Source: Th-230 sn: 4098-03@12,800dpm/6.520cpm(l/4/12) D Gamma Source Cs-137@ 5.2 uCi (1/4/12) sn: 4097-03 

Ii/I Beta Source: Tc-99 r 4099-03@17, 700dpm/l l, lOOcpm( 1/4/ 12) 0 Other Source: 

Calibrated By: m_ :::::-------- Calibration Date: C) -<, -I/ Calibration Due: 9 ·&. / g, 

Reviewed By: c_k Date: <rldll 
.,- 1 

ERG Form ITC. 101.B 
This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997 



mm of 
Scientific and Industrial 

Instruments 

LUDLUM MEASUREMENTS, INC. 

CERT/FICA TE OF CAL/BRA TION 501 oak street ft 
325-235-5494 !icg&DIT"inj 

www.ludlum.s.com 

Customer ERG 

Mfg. Thermo Model 

Mfg. - - --------- - --Model 
Cal. Date 14-Mar-17 Cal Due Date 

MICRO_REM 

Sweetwater, TX 79556, U.S.A. CERT # 4084.01 
ORDER NO. 20307279/447204 

Serial No. ) ?J'r 
Serial No. --------

14-Mar-1 8 Cal. Interval 1 Year __ Meterface 0-1_0_()J!rem 

Check mark ~pplies to applicable instr. and/or detector IAW mfg. spec. T. 72 °F RH 29 % Alt 710.0 mm Hg 

D New Instrument Instrument Received ~hin Toler. +-10% O 10-20% O Out of Toi. O Requiring Repair O Other-See comments 

G2f' Mechanical ck. Ga' Meter Zeroed O Background Subtract D Input Sens. Linearity 
D F/S Resp. ck D Reset ck. D Window Operation D Geotropism 
D Audio ck. O Alarm Setting ck. GJJ;itt. ck. 

O Calibrated in accordance with LMI SOP 14.8 EJ'Calibrated in accordance with LMI SOP 14.9 
Threshold mV 

Instrument Volt Set V Input Sens. mV Det. Oper. V at mV Dial Ratio _ _ __ = _ ___ _ 

O HV Readout (2 points) Ref.fins!. / V Ref./lnst. / V 

COMMENTS: 

<3arnma Calibration: GM detectors positioned perpendicular to source except for M 44-9 In which the front of probe faces source. 

Digital 
Readout 

REFERENCE 
RANGE/MULTIPLIER CAL. POINT 

x1000 150 mR/hr 
x1000 50 mR/hr 
x100 15 mR/hr 
x100 5 mR/hr 
x10 15001,!R/hr 
x10 500 1:!R/hr 
x1 150 1:!R/hr 
x1 100 ~R/hr 
x0.1 15 1,!R/hr 
x0.1 _____ 

•uncertainty within± 10% C.F. within ± 20% 

REFERENCE 
CAL. POINT 

INSTRUMENT 
RECEIVED 

INSTRUMENT 
METER READING~! 

INSTRUMENT REC'D INSTRUMENT 
"AS FOUND READING" METER READING* 

Log 
Scale 

!.. ')b 
)"cJ 

2¥F-
7 t) 2 

J...J5 

/~{-
Lt.JS-

REFERENCE 
CAL. POINT 

/ft> 
.) 0 

!..f'o 
!:,-{) 

/.ro 
5"0 

lro 
jt) (/ 

I fO 

Range(s) Calibrated Electronically 

INSTRUMENT INSTRUMENT 
RECEIVED METER READING* 

Ludlum Measurement,, Inc. certifies that the above instrument has been calibrated by standards traceable to lhe Nalional Institute of Standards and Tec:hnotogy, or to the calibration facllitles of 
other International Standards Organization members, or have been derived from accepted values of natural physical constant, or have been derived by the ratio type of calibration techniques. 
The calibration system conforms to the requirements of ANSIINCSL ZS40-1-1994 and ANSI N323-1978 ISO/IE 17025:2005(E) State of Texas Calibration License No. L0-1863 

Reference Instruments and/or Sources: Ca-137 SJNjJOS9 0 2171CP O 2261CP 0120 0 734 @ e, §'1131 01616 0 1696 01909 01916CP O 232412521 

Osmco O 5719CO 0 60646 0 70897 [373410 O ess2 O G112 O 2168CP O S-394 O S-10S40 T10081 O T10082 NeutronAm-241 Be O T.;304 Ra-226 O Y982 

D Alpha S/N O Beta SIN Ga' Other Cs137:201uci 

D m 500 SIN O Oscilloscope SIN - --- - - --- O Multimeter SIN - --- - --- - - -

Calibrator Scott Stroman ~ ~E Title Calibrator Date J '-I -t"'?Ef. r /Z__ 

QC'd By ~k· Title '}en:.'( It ' Date \\.\ffic."I) 
This certificate shall not be reproduced except '?full, withoul lhe wrlltan approval of Ludlum Measurements, Inc, 
FORM SC22A 12/12/2016 Page _ _ _ of _f _ _ 

AC Inst. 0 Passed Dielectric (Hi-Pot) and Continuity Test 
Only n Failed: 



LUULUIVI IVlt:A.:>Ut(t:IVJt:N I.:>, INv. IM1 ~c::~::i:~·:~j~~:~0

s::;~~· l=J Instruments 
www.ludlums.com 

CERT/FICA TE OF CAL/BRA TION 501 Oak street 
325-235-5494 

Sweetwater, TX 79556, U.S.A. 
Customer ERG 

ORDER NO. ---------
Mfg. Thermo Model MICRO_REM Serial No. / 7 / S' 
Mfg. 

-------- -------Model Serial No. ---------Cal. Date 11-Mar-17 Cal Due Date 11-Mar-18 Cal. Interval 1 Year Meterface 0-200µrem/h 

Check mark ~pplies to applicable instr. and/or detector IAW mfg. spec. T. 73 °F RH 23 % Alt 707.0 mm Hg 

O New Instrument Instrument Received CJ-Within Toler. +-10% O 10-20% O Out of Toi. O Requiring Repair O Other-See comments 

~ Mechanical ck. O Meter Zeroed O Background Subtract O Input Sens. Linearity 
~ F/S Resp. ck ~ Reset ck. D Window Operation D Geotropism 
~ Audio ck. O Alarm Setting ck. ~ Batt. ck. 

O Calibrated in accordance with LMI SOP 14.8 ~alibrated in accordance with LMI SOP 14.9 
Threshold mV 

Instrument Volt Set V Input Sens. mV Det. Oper. V at mV Dial Ratio ____ = ____ _ 

O HV Readout (2 points) Ref./lnst. / V Ref./lnst. / V 

COMMENTS: 

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source. 

Digital 
Readout 

RANGE/MULTIPLIER 
_____X_lOOO 

X 1000 
X 100 
)<_100 
X 10 
x_1Q 
x1 
x1 
x0.1 
)(0.1 

REFERENCE 
CAL. POINT 

15Q mR/hr 
50 mR/hr 
15 mR/hr 
~mR/hr 

1500 J:!.Rlhr 
5-QO J:!.R/hr 
150 J:!.R/hr 
100 J:!.Rlhr 

15 J:!.Rlhr 

•uncertainty within± 10% C.F. within ± 20% 

REFERENCE 

CAL. POINT 
INSTRUMENT 
RECEIVED 

INSTRUMENT I 
METER READING" 

INSTRUMENT REC'D 
"AS FOUND READING" 

/.!{_O__ 
~ ~S-

L!//) 
~ 
~ 

~ 
'JQ:l 
~ 

INSTRUMENT 
METER READING* 

i 
~ 
lvO 

tS'o 

Range(s) Calibrated Electronically 

REFERENCE 
CAL. POINT 

INSTRUMENT 
RECEIVED 

INSTRUMENT 

METER READING* 
Log 
Scale 

Ludlum Measurements. Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology. or to the calibration facilities of 
other tntemational Standards Organization members. or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques. 
The calibration system conforms to the requirements of ANSI/NCSL 2540-1 -1994 and ANSI N323-1978 ISO/IE 17025:2005(E) State of Texas Calibration License No. L0-1963 

Reference Instruments and/or Sources: Cs-137 SIN: 0 059 0 2171CP O 2261CP O 720 O 734 0 781 O 1131 O 1616 O 1696 O 1909 O 1916CP O 2324/2521 

0S717CO O 5719CO 060646 070897 0 73410 0 E552 0 G112 0 2168CP O S-394 0 5-1054 0 T10081 O T10082 NeutronAm-241 Be O T-304 Ra-226 O Y982 

O Alpha S/N - ---------

0 m 500 S/N C::=- ,, 

Calibrator Duaine Jackso 

QC'd By 

Beta S/N - ----------- ~ Other G~-137 201uQi 

O Multimeter S/N - ------- --

Title Calibrator Date / /-;l1A,l-l7 

Title Service Dept. QC Date \3\'C"\g_t-\] • 
This certificate shall not be reproduced except i'} full, wittiput the written approval of Ludlum Measurements, Inc. 
FORM SC22A 12/12/2016 Page ___ (of _( __ 

AC Inst. 0 Passed Dielectric (Hi-Pot) and Continuity Test 
Only O Failed: 
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Calibration Certificate 

Thermo Fisher 
SCIENT I FIC 

Report Number 
00281123-1714 

Manufacturer 
Thermo Scientific 

Instrument 
Micro Rem 

Serial Number 
1714 

Test Eauloment 

Calibration Date 
15-Mar-17 

As Found Condition 
In Tolerance 
PO Number 

N~ 
PO Rev# / Rel# 

N fl\ 

The world leader 
In serving science 

Thermo Eberline LLC 
312 Miami SL 
W.Columbia, S.C. 29170 
USA 

Calibration Standards used have calibration 
traceable to N.I.S.T. 

Refer to back of the page for Certificate of 
Test & Calibration & Conformance 

Calibration Standards 

FLUKE 87V S/N 39930039 Cal Due 15-Aug-17 
MP2 S/N 400 Cal Due 25-Apr-17 
Cs-137 10 mCi S/N 733 Cal Due 28-Feb-18 

FLUKE BOK-40 S/N HVP-012 Cal Due 15-May-17 
Cs-137 10 Ci S/N 375 Cal Due 28-Feb-18 

Instrument Calibration Procedure Probe Calibration Procedure 

IWI024 Rev 16 Sept 140 N/A 

Environmental Condllions 
Temperature: 21.2 °e Relative Humidity: 24.3 % Barometric Pressure: 29.95 in Hg 

Prelimlnaries 

5 voe+/- .5 voe 0 -4.5 voe +/- .25 voe ~ 1 mVDC +/- .5 mVDC 0 
Mechanical Zero 0 Geotropism ~ 

Calibration Data 
Range Calibration Point Tolerance ( uRem/h l In Tolerance As Found f uRem/h l As Left l uRem/h l 

X.1 1600 CPM 14.4 -17.6 Yes 16 16 
X.1 400 CPM 3.6-4.4 Yes 4 4 
X1 16KCPM Pulser Ref = 160 160 160 
X1 4KCPM 36-44 Yes 40 40 
X1 .16 mR/h 144 -176 Yes 160 160 
X10 1.6 mR/h 1440-1760 Yes 1600 1600 
X10 .4 mR/h 360- 440 Yes 400 400 

X100 16 mR/h 14400 -17600 Yes 16000 16000 
X100 4mR/h 3600-4400 Yes 4000 4000 
X1000 160 mR/h 144000 -176000 Yes 155000 160000 
X1000 40 mR/h 36000 - 44000 Yes 38000 40000 

~~ -
·--------------------------~-~ Brad Gray 

Electronic Technician 

RMSI Service Center 
Chemical Analysis Division 

312 Miami Street West Columbia, SC 
29170 

800.274.4212 
803.822.8053 Fax 

www.thermofisher: ... um UV Zc 
,a; · 

CFµmREM ver 11 MAR 15 ._ t 
' ~~\:. . -



Certificate of Test, Calibration and Conformance 

Thermo Fisher Scientific RM&SI certifies that the items in this report were inspected, tested and calibrated 
(as indicated on front of this form) and found to meet all documented requirements for quality and 
performance under Thermo Fisher Scientifics ISO 9001 :2008 Certified Quality Management System 
inspection and test procedures and in compliance with ISO / IEC 17025 1999 and ANSI / NCSL Z540 1994 
and all requirements of the Customer Purchase Order. 

Items identified as Beyond Repair have been assessed following aforementioned guidelines. Items identified 
Beyond Repair have been subjected to but have not passed all examinations, inspections, tests, and 
calibrations of the Thermo Fisher Scientific quality assurance procedures. 

GENERAL: All calibrations performed at Thermo Fisher Scientific are performed within the following 
environmental conditions: 
Temperature: 20-24 °C (68-75 °F) Humidity: Ambient± 10% buts 75%. 
Barometric Pressure: 20.67 - 31.30 inHg. 
Test equipment: All test equipment calibrations are traceable to NIST and equipment is re-certified annually. 
Radiation Sources: All radiation sources have emission rates or exposure intensities that are traceable to 
NIST and are re-verified at least annually. 

ACCURACY OF CALIBRATION: Calibrations are performed per the methods and requirements stated in 
ANSI N323A 1997 unless the customer and Thermo have agreed to a different standard. Some 
instrumentation is inherently incapable of meeting this requirement and the calibration will meet the technical 
specification as stated in the equipment's technical literature. 

STATEMENT OF MEASUREMENT UNCERTAINTY: Estimated uncertainties in reference field 
measurements. Uncertainties in Gamma reference field measurements. Unless stated otherwise; the 
expanded measurement uncertainty of the measurement process does not exceed 10%, uncertainties of 
measurements for calibrations based upon 95.54% confidence limits. 
Uncertainties in Neutron reference field measurements. Unless stated otherwise; the expanded 
measurement uncertainty of the measurement process does not exceed 20%, uncertainties of 
measurements for calibrations based upon 95.54% confidence limits. 

NOTIFICATION OF ERRORS: If any errors are detected in Thermo Fisher Scientific RM&Sl's calibrations, 
Thermo Fisher Scientific will notify the customer and meet any other reporting requirements. 

DO NOT REPRODUCE: This report shall not be reproduced except in full without the written approval of 
Thermo Fisher Scientific RM&SI. 

INFORMATION ON TECHNICAL ASPECTS OF A CALIBRATION: Information on a calibration may be 
obtained from Thermo Fisher Scientific RM&Sl's Quality Assurance Manager or the Service Depot 
Supervisor: 

QA Manager 
One Thermo Fisher Way 
Oakwood Village, OH 44146-6519 
Phone: (440) 703-1400 
Fax: (440) 703-1596 

Service Depot Manager 
312 Miami Street 
West Columbia, SC 29170 
Phone: (803) 822-8040 
Fax: (803) 822-8053 

Form 00005-3 Rev 22 Nov 16 



CERTIFICATE OF CALIBRATION 
Electroplated Beta Standard 

S.0.# 3905 
l?.0.# 0 4 23 

Des c ription o f Standard : 

~ode: No . DNS-12 Serial No . 4003- 02 Isotope Tc-99 

El ec tropla ted on polished SS disc , 0. 79 mm chic i<. 

:'ocal diameter o f_~~--'-4~._7_7~~~~~- cm and an a c tive diameter of 4.45 err.. --------- - -
Tr.e radioactive materia l i s permanen t ly fixed to the disc by heat treatment wi thout a~y 
ccve ring ove r the active surfice . 

Mea surement Method: 

~h e 2p i beta emission rate was measured using an i nternal gas flow pro po rt ional chamber . 
Aos ol~te counting o f beta particles emitted in the hemisphere above the active surface wa s 
ve r ified by countin g above, below, and at the operative voltage. The cal ibration ~s 
t rac eable co NIST by referenc e to an NIST calibrated beta source S /N 2148/90 

Mea surement Result: 

:'~e observed beta count rate from the surface o f the disc per minute (cpm ) on t:r:e 
ca : i orat ion d a te was : 

1_3 , 600 ... 

:'he total disintegration rate (dpm ) assuming 
tr.e surface of the disc, was: 

.2_1, 800 + 

409 

25 % backscatter o f beta partic l es from 

654 0 . 00983 µ Ci ) 

"!'n e uncertainty of the measurement is 3 %, which is the sum of random coun t ing error 
at t:ne 98% confidence level , a nd the estima ted upper limit of systematic error in tr. : s 
r::ea su r emer.t. 

~a : ibr ate d by : ART REUST 

I 

Reviewed by~-~ ~ 

:a: :..::>::a:.:. o~ "!'ecr:nician : {1L ~~Q.A. Represent~tiv~ -&..._ 

:a::bra cion Oate : 6-26-2002 Reviewed Date: t -d7 - oJ... 

Analytica l Services 

7021 Pan American Freeway NE 

Albuquerque, New Mexico 87109-4238 
(505) 345-3461 Fax (505 ) 761 -5416 

Toll Free (866) RAO-LABS (723·5227 

www.eberl1neserv1ces.com 
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EBERLINE _@ SERVICES 

CERTIFICATE OF CALIBRATION 

Electroplated Beta Standard 

S.0.# 6984 
P.O.# N/A 

Description of Standard: 

Model No . ~--=D~N~s~-~1~2=----~~~~- Serial No. 5444 - 05 Isotope Tc-99 

Electroplated on polished.~~~~s=s=-~~~~~- disc, o. 79 mm thick. 

Total diameter of 4.77 cm and an active diameter of~~~~4~-~4~5=-~~~~~ cm. 

The radioactive mater i al is permanently fixed to the disc by heat treatment without any 
covering over the active surface. 

Measurement Method: 

The 2pi beta emission rate was measured using an internal gas flow proportional chamber. 
Absolute counting of beta particles emitted in the hemisphere above the active surface 
was verified by counting above, below, and at the operative voltage. The calibration is 
traceable to NIST by reference to an NIST calibrated beta source S/ N 75323-20 1 

Measurement Result: 

The observed beta count rate f r om the surface of the disc per minute (cpm) on the 
calibration date was: 

7,240 ± 217 

The total disintegration rate (dpm) assuming 25 % backscatter of beta particles from 
the surface of the disc, was: 

11,600 ± 347 0.005 µ Ci ) 

The uncertainty of the measurement is 3 %, which is the sum of random counting error 
at the 99% confidence level, and the estimated upper limit of systematic error in this 
measur ement. 

Calibrated by: ART REUST Reviewed ~~~~~ ~ ~ 
by: - ~---!...._..:;_=--- -

Calibration Technician: a~<»--rct-Q.A. Manager: (_?£ vt:C/;/ /a~ S:J 
Calibration Date : 3 - 24-2010 Reviewed Date : ,.J-df-/U 

Source Manufacturing Lab 

7021 Pan American Freeway NE 
Albuquerque, New Mexico 87109-4238 

(505) 761-5413 Fax (505) 761-5416 
areust@eberlineservices.com 



CERTIFICATE OF CALIBRATION 

El•ctroplated Beta S tandard 

!i.O . U 7085 

P.O.# N/A 
Description of Standard: 

Model No. DNS - 12 Serial No . 7181 - 1 1 Isotope Tc-99 

El ectroplated on polished.~~~~s~s=<-~~~~~- disc, o. 79 mm thick. 

Total diameter of 4 . 77 cm and an active diameter of~~~~4~·~4~5"'--~~~~~ cm. 

The r adioactive material is permanently fixed to the disc by heat treatment without any 
covering over the act ive surface. 

Measureme.nt Method: 

The 2pi b e ta emission rate was measured using an internal gas flow proportional chamber. 
Absolute counting of beta particles emitted i n the hemisphere above the active surface 
was verified by counting above, below, and at the operative voltage. The calib ration is 
traceable to NIST by reference to an NIST calibrated bet a source S/N 75323-201 

Measurement Result : 

The obs erved b eta count rate from the surface o f the disc per minute (cpm) on the 
calibration dat e was: 

8,550 .±. 342 

The t otal disintegration rate (dpml assuming 
the surface of the disc, was: 

13 , 700 .±. 5_4 7 

25 % backscatter o f beta particles from 

0.00616 ,,Ci) 

The uncertainty of the measurement is 4 %, which is the sum of random counting e rror 
at the 99% confidence level, and the estimated upper limit of systematic error in this 
me asurement. 

Calibrated by: ART REUST Ii' ~ . / . r. 
Reviewed by: , ) ' 't 1./l-l:,1\.) ., 

~ - ~ ; · Ul .,,,,, ~ .,.l<.,fo. A. Manager: .'I.fl . .\..~...__,___ -···- ..,_ Calibration Technician: 

Ca libration Date: 3-07 -2011 Reviewed Date: :...··~ c ':. • I I 

Source Manufacturing Lab 

7021 Pan American Freeway NE 
Albuquerque, New Mexico 871 09-4238 
!505 ) 761 -5413 Fax (505l 761 -5416 

a re ust@e berlin eserv Ices.com 



~ _: EBERLINE 
~ SE R VICES 

CERTIFICATE OF CALIBRATION 

Gamma Standard 

Description of Standard: 

S . 0 . # 
P . O . I! 

6126 
1059 

1'-'.~de l No . CS-7A seri al No . 5309- 04 Isotope Cs-137 

:~e source of gamma rad iation is mounted on a cm diameter PLASTIC ---------2 .54 

c:sc, 3 mm t~ick a nd sealed in a PLASTIC RESIN ------- - -

Measurement Method: 

:ne ;arr..~a ray emission rate was compared with a similar standard, which was ca:~~ra : e: 
by ~:ST S IN 2752- 91 The comparis on of relative gama ray emission rates was 
accompl~shed using a high resolution gam.~a - ray de tec tor (nominal active volume :oo c~' . 
and a ~u:richa nnel pulse height analyzer. 

Measurement Result: 

:~e ga~~a ray activity of the standard on 8-30 - 2004 was 5 . 7 ,-1,C . 

The uncertainty of the measurement is 5 %, whi c h i s the sum of the unce r tai~:J 

assigned to the NI ST reference :1..:1.%) , random counting error at the 99% confidence 

:eve!, and the estimated upper limit of syste matic errors . 

~aiiora ted by : ART REUST 

-:a: : orar1cn Te chnician : ~ 

ca: ibration Date : 8 -30 - 2004 

), 

Reviewed b~P>~A z??ai-e<,°"-

Q. A. Representative: C:,7~ l,J. 5[~ 

Reviewed Date: S' - 3 /-"'{ 

Analytical Services 
7021 Pan American Freeway NE 

Albuquerque, New Mexico 87109-4238 
(505) 345·3461 Fax (505 ) 761-5416 

Toll Free (866) RAD-LABS (723-5227) 

www.eberlineservices.com 



-- 1 II 1 

~ <=~.~~UR"~= ....... ..,,. .. _ 
IIIIINC. 

Radiation standards and check sources 
2889 Industrial RD. Santa Fe, NM 87501 
(505)473-9538 

Ref. PO# · Verbal 

c e 11'~ rn o ca~ s 0) ~ ca~ ob 11' a.~~ 0> ro 
(Gamma Sources) 

The cesium 137 gamma ray emmission rate was 
compared with a NIST (formerlyNBS) SRM 4200B-134 . The 
comparison was completed using a Sodium Iodide gamma 
detector . 

The gamma activity of the standard on April 01, 1990 
l0.07uCi 

was 

The uncertainty of the measurement and the activity of the 
source is .! 7% which is the sum of the uncertainty of the NBS 
standard and the random error of counting at the 99°/o confidence 
interval. 

Serial NO. _9oc_s1_2_01_3_a1 _____ _ 

Active Diameter(or area) o.25" Mounting Material plastic 

Total Diameter(or area)_1_._o·_· __ 

Calibrated by: W,.4/,. 
Michael A. Ortiz 

Approved by: !(!1/ µ 
c~. ~ 

Date Signed: April 1a, 1990 



~EBER~~NE 
::>ERVICES 

CERTIFICATE OF CALIBRATION 

Gamma Standard 

Description of Standard : 

S .0 .# 3951 
!? . 0 . !l rJ'7A" 

Mode l No . CS- 7AS Serial No. 4054-02 Isotope Cs- 137 

The source of gamma radiation is mounted on a cm diameter !?LASTIC ---------2 . 54 

::llSC , 3 mm thick and sealed in a PLASTIC RESIN 
\ 

Measurement Method: 

The gamma r ay emission r a te was compared with a simi l a r standard , which was cal i brat eo 
cy NIST S /N 2752 - 91 The comparison of re l a t i ve gama ray emiss ion rates was 
accomplished using a high r e solut i on gamma- ray detector (nominal active volume 100 cm, ; 
a~d a r.e : c i channel pul s e height analyzer . 

Measurement Result: 

:'he gamma ray activity o f t he standard on 10- 03-2002 was 8 . 5 .uCi. 

Tr.e uncertai nty o f the measurement i s _ _ 5_ %, which is the sum of the uncertain~/ 

asslg~iec to the NIST r eference (--22._%) , random counting e r ror at the 99% con f idence 

:eve: , and the e s t imated upper limit of systematic errors. 

Calibrated by : ART REUST 

:ai i o r ation Technician : 

Ca l i b r at10G Da te : 10-03- 2002 

Reviewed by~ 

Q. A. Repres e ntative : a -M.,t~MA.J w. ;&tl,t 

Reviewed Da t e : _ _ /~O"---~~-_O_;:{'--------~ 

Analyt ical Services 

7021 Pan American Freeway NE 

Albuquerque, New Mexico 87109-4238 
(505) 345-3461 Fax (505) 761-5416 

Toll Free (866) RAO -LABS (723-5227 ) 

www.eberlineservices.com 
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Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 14:18

Name: Jen Laggan

Log Date: 12/12/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 001

Sample ID: SS-FL-CP-001-12122017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: DF

Soil Name: Well-graded sand (SW)

Soil Color: 5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-001-12122017_2018-02-08T08_42_48.xmlSource:



Latitude 36.9141945

Longitude -110.25978325

Time Stamp Dec 12, 2017 02:23:19 PM

Altitude (m) 1568

Accuracy (m) 6.068

Dose Rate: 9 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.25978325

Y: 36.9141945

X: -110.25980177

Y: 36.91421307

X: -110.25982257

Y: 36.91421048

X: -110.2598549

Y: 36.91421472

X: -110.25981474

Y: 36.91411353

Static Count: 18511 Static Count: 18371

Static Count: 19204 Static Count: 18504

Static Count: 19394

(cpm)

(cpm)

NW Point NE Point

Center Point

SW Point SE Point

(cpm)

(cpm)

CorrelationPlot_SurfaceSoil_SS-FL-CP-001-12122017_2018-02-08T08_42_48.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

CorrelationPlot_SurfaceSoil_SS-FL-CP-001-12122017_2018-02-08T08_42_48.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-001-12122017_2018-02-08T08_42_48.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 14:44

Name: Jen Laggan

Log Date: 12/12/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 002

Sample ID: SS-FL-CP-002-12122017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: JL

Soil Name: Well-graded sand (SW)

Soil Color: 5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-002-12122017_2018-02-08T08_43_21.xmlSource:



Latitude 36.9141124

Longitude -110.26051053

Time Stamp Dec 12, 2017 02:49:37 PM

Altitude (m) 1563

Accuracy (m) 6.068

Dose Rate: 11 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.26058032

Y: 36.91413459

X: -110.26051053

Y: 36.9141124

X: -110.26067893

Y: 36.91399635

X: -110.26063085

Y: 36.91403053

X: -110.26056174

Y: 36.91403095

Static Count: 11060 Static Count: 10588

Static Count: 11466 Static Count: 11418

Static Count: 11216

(cpm)

(cpm)

NW Point NE Point

Center Point

SW Point SE Point

(cpm)

(cpm)

CorrelationPlot_SurfaceSoil_SS-FL-CP-002-12122017_2018-02-08T08_43_21.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS

CorrelationPlot_SurfaceSoil_SS-FL-CP-002-12122017_2018-02-08T08_43_21.xmlSource:



** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-002-12122017_2018-02-08T08_43_21.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 15:03

Name: Jen Laggan

Log Date: 12/12/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 003

Sample ID: SS-FL-CP-003-12122017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: JL

Soil Name: Well-graded gravel (GW)

Soil Color: 5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-003-12122017_2018-02-08T08_43_40.xmlSource:



Latitude 36.9142165

Longitude -110.25952163

Time Stamp Dec 12, 2017 03:10:21 PM

Altitude (m) 1581

Accuracy (m) 16.687

Dose Rate: 12 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.25954095

Y: 36.91428417

X: -110.25946017

Y: 36.91427588

X: -110.25951226

Y: 36.91425857

X: -110.25952163

Y: 36.9142165

X: -110.25951088

Y: 36.91421719

Static Count: 15485 Static Count: 14703

Static Count: 15560 Static Count: 15494

Static Count: 14862

(cpm)

(cpm)

NW Point NE Point

Center Point

SW Point SE Point

(cpm)

(cpm)

CorrelationPlot_SurfaceSoil_SS-FL-CP-003-12122017_2018-02-08T08_43_40.xmlSource:



Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS
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** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SS-MV-CP-003-12122017-DUP

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-MV-CP-003-12122017-MSD

QA/QC Sample Type: MSD

QA/QC Sample ID: SS-MV-CP-003-12122017-MSD

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-003-12122017_2018-02-08T08_43_40.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 15:24

Name: Jen Laggan

Log Date: 12/12/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 004

Sample ID: SS-FL-CP-004-12122017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: JL

Soil Name: Well-graded sand (SW)

Soil Color: 5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-004-12122017_2018-02-08T08_44_06.xmlSource:



Latitude 36.91418827

Longitude -110.26024534

Time Stamp Dec 12, 2017 03:29:25 PM

Altitude (m) 1561

Accuracy (m) 6.068

Dose Rate: 9 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.26027711

Y: 36.91432535

X: -110.26009173

Y: 36.91432785

X: -110.26024181

Y: 36.9142611

X: -110.26026653

Y: 36.91429822

X: -110.26024534

Y: 36.91418827

Static Count: 10603 Static Count: 10706

Static Count: 10737 Static Count: 10650

Static Count: 10158

(cpm)

(cpm)

NW Point NE Point

Center Point

SW Point SE Point

(cpm)

(cpm)
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Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS
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** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-004-12122017_2018-02-08T08_44_06.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 15:42

Name: Chris Poitras

Log Date: 12/12/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 005

Sample ID: SS-FL-CP-005-12122017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: JL

Soil Name: Well-graded sand (SW)

Soil Color: 5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-005-12122017_2018-02-08T08_44_42.xmlSource:



Latitude 36.91469993

Longitude -110.26020976

Time Stamp Dec 12, 2017 03:46:54 PM

Altitude (m) 1558

Accuracy (m) 10.6189995

Dose Rate: 9 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.26012821

Y: 36.91469985

X: -110.26016855

Y: 36.91465692

X: -110.26019114

Y: 36.91468121

X: -110.26020976

Y: 36.91469993

X: -110.2602253

Y: 36.91464406

Static Count: 11609 Static Count: 11755

Static Count: 11376 Static Count: 11713

Static Count: 11368

(cpm)

(cpm)

NW Point NE Point

Center Point

SW Point SE Point
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Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS
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** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Chris Poitras

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-005-12122017_2018-02-08T08_44_42.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 9:20

Name: Jen Laggan

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 006

Sample ID: SS-FL-CP-006-12142017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: AR

Soil Name: Well-graded sand (SW)

Soil Color: 7.5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #194819 / Geode #187889

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-006-12142017_2018-02-08T08_18_20.xmlSource:



Latitude 36.91430466

Longitude -110.26001038

Time Stamp Dec 14, 2017 09:28:11 AM

Altitude (m) 1555

Accuracy (m) 9.101999

Dose Rate: 6 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.25998921

Y: 36.91434559

X: -110.25995018

Y: 36.91434303

X: -110.25996308

Y: 36.91431527

X: -110.26002028

Y: 36.91431802

X: -110.26001038

Y: 36.91430466

Static Count: 11849 Static Count: 12513

Static Count: 11943 Static Count: 12838

Static Count: 12235

(cpm)

(cpm)

NW Point NE Point

Center Point

SW Point SE Point

(cpm)
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Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS
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** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Jen Laggan

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-006-12142017_2018-02-08T08_18_20.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 9:51

Name: Jen Laggan

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 007

Sample ID: SS-FL-CP-007-12142017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: AR

Soil Name: Well-graded sand (SW)

Soil Color: 7.5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-007-12142017_2017-12-14T18_48_17.xmlSource:



Latitude 36.91451731

Longitude -110.26016002

Time Stamp Dec 14, 2017 09:55:44 AM

Altitude (m) 1567

Accuracy (m) 7.585

Dose Rate: 10 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.26016002

Y: 36.91451731

X: -110.26006203

Y: 36.91446935

X: -110.26002387

Y: 36.91447922

X: -110.25997791

Y: 36.91452223

X: -110.26005612

Y: 36.91443111

Static Count: 11145 Static Count: 11399

Static Count: 11335 Static Count: 11769
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(cpm)

NW Point NE Point

Center Point

SW Point SE Point
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Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS
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** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Jen Laggan

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-007-12142017_2017-12-14T18_48_17.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 10:13

Name: Jen Laggan

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 008

Sample ID: SS-FL-CP-008-12142017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: AR

Soil Name: Well-graded sand (SW)

Soil Color: 7.5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-008-12142017_2017-12-14T18_36_35.xmlSource:



Latitude 36.91413643

Longitude -110.25932125

Time Stamp Dec 14, 2017 10:26:37 AM

Altitude (m) 1568

Accuracy (m) 6.068

Dose Rate: 8 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.25932125

Y: 36.91413643

X: -110.25908443

Y: 36.91400629

X: -110.25930509

Y: 36.9140983

X: -110.25930509

Y: 36.9140983

X: -110.25933215

Y: 36.9140265

Static Count: 12507 Static Count: 12344

Static Count: 13078 Static Count: 12516
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NW Point NE Point

Center Point

SW Point SE Point
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Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS
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** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Jen Laggan

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-008-12142017_2017-12-14T18_36_35.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 11:23

Name: Jen Laggan

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 010

Sample ID: SS-FL-CP-010-12142017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: AR

Soil Name: Well-graded sand (SW)

Soil Color: 7.5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-010-12142017_2017-12-14T18_38_13.xmlSource:



Latitude 36.91392273

Longitude -110.25929063

Time Stamp Dec 14, 2017 11:42:41 AM

Altitude (m) 1564

Accuracy (m) 10.6189995

Dose Rate: 10 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.25930654

Y: 36.91397124

X: -110.25930512

Y: 36.91399958

X: -110.25932795

Y: 36.91396641

X: -110.25929063

Y: 36.91392273

X: -110.25932795

Y: 36.91396641

Static Count: 15229 Static Count: 15212

Static Count: 15255 Static Count: 12870

Static Count: 15500
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(cpm)

NW Point NE Point

Center Point

SW Point SE Point
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Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS
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** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Jen Laggan

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-010-12142017_2017-12-14T18_38_13.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 12:41

Name: Jen Laggan

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 011

Sample ID: SS-FL-CP-011-12142017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: AR

Soil Name: Well-graded sand (SW)

Soil Color: 7.5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-011-12142017_2017-12-14T18_40_14.xmlSource:



Latitude 36.91418979

Longitude -110.25975547

Time Stamp Dec 14, 2017 12:46:44 PM

Altitude (m) 1562

Accuracy (m) 7.585

Dose Rate: 12 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.25975547

Y: 36.91418979

X: -110.25967627

Y: 36.91426576

X: -110.25968222

Y: 36.91427016

X: -110.25963195

Y: 36.91430303

X: -110.2596225

Y: 36.91427933

Static Count: 14081 Static Count: 15599

Static Count: 13815 Static Count: 14077

Static Count: 13011

(cpm)

(cpm)

NW Point NE Point

Center Point

SW Point SE Point

(cpm)

(cpm)
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Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS
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** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Jen Laggan

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-011-12142017_2017-12-14T18_40_14.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 12:57

Name: Jen Laggan

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 012

Sample ID: SS-FL-CP-012-12142017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: AR

Soil Name: Well-graded sand (SW)

Soil Color: 7.5YR

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-012-12142017_2017-12-14T18_48_51.xmlSource:



Latitude 36.91433193

Longitude -110.25953119

Time Stamp Dec 14, 2017 01:04:03 PM

Altitude (m) 1570

Accuracy (m) 4.5509996

Dose Rate: 10 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.25953119

Y: 36.91433193

X: -110.25941414

Y: 36.91433822

X: -110.25952471

Y: 36.91427323

X: -110.25950353

Y: 36.9142949

X: -110.25944022

Y: 36.91426092

Static Count: 16359 Static Count: 13115

Static Count: 13599 Static Count: 13021

Static Count: 13468

(cpm)

(cpm)

NW Point NE Point

Center Point

SW Point SE Point

(cpm)

(cpm)
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Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS
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** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Jen Laggan

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-012-12142017_2017-12-14T18_48_51.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 13:21

Name: Jen Laggan

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 013

Sample ID: SS-FL-CP-013-12142017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: AR

Soil Name: Well-graded sand (SW)

Soil Color: 7.5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-013-12142017_2017-12-14T18_49_09.xmlSource:



Latitude 36.91396822

Longitude -110.25975289

Time Stamp Dec 14, 2017 01:26:32 PM

Altitude (m) 1562

Accuracy (m) 9.101999

Dose Rate: 9 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.25979405

Y: 36.91401954

X: -110.25975289

Y: 36.91396822

X: -110.25973473

Y: 36.91397811

X: -110.25983076

Y: 36.91387237

X: -110.25981013

Y: 36.91389099

Static Count: 13024 Static Count: 13968

Static Count: 14629 Static Count: 15283

Static Count: 13758

(cpm)

(cpm)

NW Point NE Point

Center Point

SW Point SE Point

(cpm)

(cpm)
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Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS
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** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP

QA/QC Sample ID: SS-FL-CP-013-12142017-DUP

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Jen Laggan

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-013-12142017_2017-12-14T18_49_09.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 13:43

Name: Jen Laggan

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 014

Sample ID: SS-FL-CP-014-12142017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: No

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials: AR

Soil Name: Well-graded gravel (GW)

Soil Color: 7.5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-014-12142017_2017-12-14T18_49_30.xmlSource:



Latitude 36.91489314

Longitude -110.25979808

Time Stamp Dec 14, 2017 01:48:37 PM

Altitude (m) 1563

Accuracy (m) 9.101999

Dose Rate: 8 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.25993163

Y: 36.91489647

X: -110.25979808

Y: 36.91489314

X: -110.25992137

Y: 36.91492433

X: -110.25992601

Y: 36.91497268

X: -110.25991806

Y: 36.91486512

Static Count: 11192 Static Count: 11059

Static Count: 11006 Static Count: 11280

Static Count: 11064

(cpm)

(cpm)

NW Point NE Point

Center Point

SW Point SE Point

(cpm)

(cpm)
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Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS
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** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Jen Laggan

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-014-12142017_2017-12-14T18_49_30.xmlSource:



Correlation Surface Soil Sampling Log

Mine Area: Monument Valley - Firelight No. 6

Mine Area Abbreviation: FL

Time: 14:10

Name: Jen Laggan

Log Date: 12/14/2017

Project: FCUP Navajo Nation

MINE INFORMATION

SAMPLE INFORMATION

Plot Number: 015

Sample ID: SS-FL-CP-015-12142017

UTILITY INFORMATION
** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1.  Perform inspection of the background reference area or mine site, including the following: 
Survey roads or paths leading into the area for signage indicating utilities have been installed in 
the area. Signs may have been vandalized and may not be readable. Many times, only the post 
remains. 
Review aerial photography for evidence of a long and relatively narrow corridor which 
transcends the immediate area with no apparent terminus. 
2.  Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 
feet wide and may look like a fire road or property line. Vegetation may have grown up since the 
installation obscuring the ROW. 
3.  Examine the site for evidence of primary or secondary power lines which may have served 
residential or industrial facilities. 

4.  From the exterior; examine buildings, shops, structures associated with mining and processing 
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or 
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other 
features should also be considered during the physical survey
5.  Other site specific improvements observed by the CH2M team

6.  Record findings in daily field notes and the sampling log

Evidence of Utilities 
present at feature? 

No

Type of Utility(ies): 

Sample Crew's Initials:

Soil Name: Well-graded sand (SW)

Soil Color: 7.5YR 5/4

Comments
(Odor, Cementation, etc.)

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872

S/N of Mesa/GPS: Mesa #204724 / Geode #204294

S/N of MicroREM: MicroREM #1898

CorrelationPlot_SurfaceSoil_SS-FL-CP-015-12142017_2017-12-14T18_49_46.xmlSource:



Latitude 36.91415198

Longitude -110.25989558

Time Stamp Dec 14, 2017 02:30:39 PM

Altitude (m) 1550

Accuracy (m) 7.585

Dose Rate: 9 (μrem/hr)

(cpm)

GPS LOCATION

30 x 30 FT. PLOT

X: -110.25989558

Y: 36.91415198

X: -110.25984559

Y: 36.91413695

X: -110.25988774

Y: 36.91410877

X: -110.25990552

Y: 36.91422141

X: -110.25991635

Y: 36.91413912

Static Count: 12240 Static Count: 14672

Static Count: 12426 Static Count: 12828

Static Count: 12018

(cpm)

(cpm)

NW Point NE Point

Center Point

SW Point SE Point

(cpm)

(cpm)
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Photo of Sample in Jar

Photo of Area where Sample was Taken

PHOTOS
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** SAMPLE QA/QC - Verify in Office against COC **
QA/QC Sample Taken?: No

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

QA/QC Sample Type:

QA/QC Sample ID:

Field QC Check Name: Jen Laggan

In-office QC Check Name: Ashley Rivera

CorrelationPlot_SurfaceSoil_SS-FL-CP-015-12142017_2017-12-14T18_49_46.xmlSource:



Instrument Initial Check Logs 



Instrument initialization and check log key 

Date/Time Date and time that instrument was checked
Isotope Isotope used to calibrate equipment
Serial Number Serial number listed on source
Source Activity The strength of the radioactive source; should be listed on source
Source Check Reading on instrument that is being calibrated when it is in the presence of the source
Background Reading on instrument that is being calibrated when it is in background conditions
Net Source Check minus the Background readings
HV High Voltage reading on display of instrument being calibrated
BATT Battery reading on display of instrument being calibrated 
SPKR Speaker: check to make sure that speaker works on each instrument being calibrated
DISP Display: make sure that the display is working correctly on each instrument that is being calibrated
Initial Person calibrating equipment must initial in this column
CPM counts per minute: radiation exposure unit
urem/hr radiation exposure unit



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
091717_4:05 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 772,153 9,527 762,626 1007 5.8 OK OK MB 3:30 PM
091717_4:08 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 769,028 10,272 758,756 1007 5.8 OK OK MB 3:33 PM
091717_4:11 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 764,094 10,212 753,882 1007 5.8 OK OK MB 3:36 PM
091717_4:14 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 766,507 10,646 755,861 1007 5.8 OK OK MB 3:39 PM
091717_4:17 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 764,137 10,227 753,910 1007 5.8 OK OK MB 3:42 PM
091717_4:20 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 771,756 9,474 762,282 1007 5.8 OK OK MB 3:45 PM
091717_4:23 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 764,807 10,127 754,680 1007 5.8 OK OK MB 3:48 PM
091717_4:26 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 771,692 10,429 761,263 1007 5.8 OK OK MB 3:51 PM
091717_4:29 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 767,853 10,361 757,492 1007 5.8 OK OK MB 3:54 PM
091717_4:32 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 764,165 10,544 753,621 1007 5.8 OK OK MB 3:57 PM
Instrument Ranges +20% ‐20%

SOURCE 921,143 614,095
BKG 12,218 8,146
NET 908,925 605,950

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks: Source check completed with 
instrument directly on top of source.

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
091717_5:07 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 628,481 9,997 618,484 1158 6.1 OK OK MB 4:35 PM
091717_5:10 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 626,863 9,249 617,614 1158 6.1 OK OK MB 4:38 PM
091717_5:13 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 627,884 9,978 617,906 1158 6.1 OK OK MB 4:41 PM
091717_5:16 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 610,592 10,247 600,345 1157 6.1 OK OK MB 4:44 PM
091717_5:19 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 624,780 8,982 615,798 1157 6.1 OK OK MB 4:47 PM
091717_5:22 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 617,594 9,344 608,250 1158 6.1 OK OK MB 4:50 PM
091717_5:25pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 622,063 9,892 612,171 1158 6.1 OK OK MB 4:53 PM
091717_5:28 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 614,893 9,190 605,703 1158 6.1 OK OK MB 4:56 PM
091717_5:31pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 622,445 10,331 612,114 1158 6.1 OK OK MB 4:59 PM
091717_5:34 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 618,212 9,825 608,387 1158 6.1 OK OK MB 5:02 PM
Instrument Ranges +20% ‐20%

SOURCE 745,657 497,105
BKG 11,644 7,763
NET 734,013 489,342

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks: Source check completed with 
instrument directly on top of source.

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150851

Detector Model ‐ 2221r
Serial Number ‐ 117328

Calibration Date: 8/11/2017 
Calibration Due: 8/11/2018



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
091317_5:30 pm Cs 137 4054‐02 8.5uci on 10/3/2002 186,073 5,705 180,368 951 5.6 OK OK CP 17:00
091317_5:36 pm Cs 137 4054‐02 8.5uci on 10/3/2002 189,372 5,430 183,942 951 5.6 OK OK CP 17:06
091317_5:39 pm Cs 137 4054‐02 8.5uci on 10/3/2002 188,490 5,274 183,216 951 5.6 OK OK CP 17:09
091317_5:41 pm Cs 137 4054‐02 8.5uci on 10/3/2002 187,723 5,322 182,401 951 5.6 OK OK CP 17:11
091317_5:43 pm Cs 137 4054‐02 8.5uci on 10/3/2002 179,270 5,293 173,977 951 5.6 OK OK CP 17:13
091317_5:45 pm Cs 137 4054‐02 8.5uci on 10/3/2002 180,211 5,412 174,799 951 5.6 OK OK CP 17:15
091317_5:47 pm Cs 137 4054‐02 8.5uci on 10/3/2002 178,225 5,209 173,016 951 5.6 OK OK CP 17:17
091317_5:49 pm Cs 137 4054‐02 8.5uci on 10/3/2002 180,422 5,420 175,002 951 5.6 OK OK CP 17:19
091317_5:52 pm Cs 137 4054‐02 8.5uci on 10/3/2002 179,239 5,601 173,638 951 5.6 OK OK CP 17:22
091317_5:53 pm Cs 137 4054‐02 8.5uci on 10/3/2002 178,200 5,289 172,911 951 5.6 OK OK CP 17:23
Instrument Ranges +20% ‐20%

SOURCE 219,267 146,178
BKG 6,475 4,316
NET 212,792 141,862

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks: Source check completed with 
instrument directly on top of source.

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR295012

Detector Model ‐ 2221r
Serial Number ‐ 190206

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
091317_5:30 pm Cs 137 4054‐02 8.5uci on 10/3/2002 325,087 5,757 319,330 1054 5.7 OK OK CP 17:00
091317_5:35 pm Cs 137 4054‐02 8.5uci on 10/3/2002 322,694 5,697 316,997 1054 5.7 OK OK CP 17:05
091317_5:37 pm Cs 137 4054‐02 8.5uci on 10/3/2002 322,829 5,604 317,225 1054 5.7 OK OK CP 17:07
091317_5:39 pm Cs 137 4054‐02 8.5uci on 10/3/2002 324,577 5,972 318,605 1054 5.7 OK OK CP 17:09
091317_5:41 pm Cs 137 4054‐02 8.5uci on 10/3/2002 323,943 5,563 318,380 1054 5.7 OK OK CP 17:11
091317_5:44 pm Cs 137 4054‐02 8.5uci on 10/3/2002 323,335 5,535 317,800 1054 5.7 OK OK CP 17:14
091317_5:46 pm Cs 137 4054‐02 8.5uci on 10/3/2002 324,142 5,653 318,489 1054 5.7 OK OK CP 17:16
091317_5:48 pm Cs 137 4054‐02 8.5uci on 10/3/2002 324,469 5,530 318,939 1054 5.7 OK OK CP 17:18
091317_5:50 pm Cs 137 4054‐02 8.5uci on 10/3/2002 322,859 5,722 317,137 1054 5.7 OK OK CP 17:20
091317_5:52 pm Cs 137 4054‐02 8.5uci on 10/3/2002 323,209 5,637 317,572 1054 5.7 OK OK CP 17:22
Instrument Ranges +20% ‐20%

SOURCE 388,457 258,972
BKG 6,800 4,534
NET 381,657 254,438

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks: Source check completed with 
instrument directly on top of source.

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR154615

Detector Model ‐ 2221r
Serial Number ‐ 218563

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
091317_5:30 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 429,298 5,587 423,711 951 5.7 OK OK CP 17:00
091317_5:35 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 423,717 5,656 418,061 951 5.7 OK OK CP 17:05
091317_5:37 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 424,212 5,625 418,587 951 5.7 OK OK CP 17:07
091317_5:40 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 423,696 5,621 418,075 951 5.7 OK OK CP 17:10
091317_5:42 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 427,029 5,831 421,198 951 5.7 OK OK CP 17:12
091317_5:44 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 426,850 5,723 421,127 951 5.7 OK OK CP 17:14
091317_5:46 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 427,852 5,592 422,260 951 5.7 OK OK CP 17:16
091317_5:48 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 427,291 5,749 421,542 951 5.7 OK OK CP 17:18
091317_5:50 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 426,504 5,790 420,714 951 5.7 OK OK CP 17:20
091317_5:52 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 427,464 5,829 421,635 951 5.7 OK OK CP 17:22
Instrument Ranges +20% ‐20%

SOURCE 511,670 341,113
BKG 6,840 4,560
NET 504,829 336,553

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks: Source check completed with 
instrument directly on top of source.

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR320678

Detector Model ‐ 2221r
Serial Number ‐ 149938

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
091317_5:30 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 295,499 5,538 289,961 998 5.6 OK OK CP 17:00
091317_5:36 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 296,331 5,596 290,735 998 5.6 OK OK CP 17:06
091317_5:38 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 296,105 5,606 290,499 998 5.6 OK OK CP 17:08
091317_5:40 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 295,752 5,512 290,240 998 5.6 OK OK CP 17:10
091317_5:42 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 294,767 5,649 289,118 998 5.6 OK OK CP 17:12
091317_5:45 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 297,757 5,623 292,134 998 5.6 OK OK CP 17:15
091317_5:47 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 294,327 5,409 288,918 998 5.6 OK OK CP 17:17
091317_5:49 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 295,839 5,505 290,334 998 5.6 OK OK CP 17:19
091317_5:51 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 296,425 5,636 290,789 998 5.6 OK OK CP 17:21
091317_5:55 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 297,944 5,632 292,312 998 5.6 OK OK CP 17:25
Instrument Ranges +20% ‐20%

SOURCE 355,290 236,860
BKG 6,685 4,456
NET 348,605 232,403

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks: Source check completed with 
instrument directly on top of source.

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR288465

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018

Detector Model ‐ 2221r
Serial Number ‐ 176952



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL

09/13/2017_22:40 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,200 6 5194 OK OK OK CP
09/13/2017_22:41 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,300 5 5295 OK OK OK CP
09/13/2017_22:42 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,500 7 5493 OK OK OK CP
09/13/2017_22:43 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,400 8 5392 OK OK OK CP
09/13/2017_22:44 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,500 8 5492 OK OK OK CP
09/13/2017_22:45 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,500 7 5493 OK OK OK CP
09/13/2017_22:46 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,300 6 5294 OK OK OK CP
09/13/2017_22:47 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,300 7 5293 OK OK OK CP
09/13/2017_22:48 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,500 7 5493 OK OK OK CP
09/13/2017_22:49 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,200 5 5195 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 6,436 4,291

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 3/11/2017
Calibration Due: 3/11/2018

Remarks:



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL

09/13/2017_22:29 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4895 OK OK OK CP
09/13/2017_22:30 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4895 OK OK OK CP
09/13/2017_22:31 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 4 4996 OK OK OK CP
09/13/2017_22:32 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4895 OK OK OK CP
09/13/2017_22:33 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4895 OK OK OK CP
09/13/2017_22:34 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 3 4997 OK OK OK CP
09/13/2017_22:35 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4895 OK OK OK CP
09/13/2017_22:36 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 4 4996 OK OK OK CP
09/13/2017_22:37 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4895 OK OK OK CP
09/13/2017_22:38 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 5 4995 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 5,922 3,948

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date: 3/11/2017
Calibration Due: 3/11/2018

Remarks:



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL

09/17/2017_17:25 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 4 2796 OK OK OK CP
09/17/2017_17:28 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 6 2894 OK OK OK CP
09/17/2017_17:31 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 6 2894 OK OK OK CP
09/17/2017_17:34 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 4 2796 OK OK OK CP
09/17/2017_17:37 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,700 5 2695 OK OK OK CP
09/17/2017_17:40 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 5 2895 OK OK OK CP
09/17/2017_17:43 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 5 2895 OK OK OK CP
09/17/2017_17:46 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 6 2794 OK OK OK CP
09/17/2017_17:49 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 4 2796 OK OK OK CP
09/17/2017_17:52 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 5 2895 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 3,402 2,268

MicroRem Initial Instrument Setup

Comments: 

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1535
Calibration Date: 9/7/2017
Calibration Due: 9/7/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

09/13/2017_22:43 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 20 1,480 OK OK OK CP
09/13/2017_22:44 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 20 1,380 OK OK OK CP
09/13/2017_22:45 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 15 1,385 OK OK OK CP
09/13/2017_22:46 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 15 1,485 OK OK OK CP
09/13/2017_22:47 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 15 1,485 OK OK OK CP
09/13/2017_22:48 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 20 1,480 OK OK OK CP
09/13/2017_22:49 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,600 25 1,575 OK OK OK CP
09/13/2017_22:50 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 30 1,470 OK OK OK CP
09/13/2017_22:51 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 20 1,480 OK OK OK CP
09/13/2017_22:52 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 20 1,380 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 1,752 1,168

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

223424/PR251713
Calibration Date: 9/6/2017
Calibration Due: 9/6/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

09/17/2017_17:29 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,300 50 2,250 0.9 OK OK MB
09/17/2017_17:30 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,400 60 2,340 0.9 OK OK MB
09/17/2017_17:31 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,300 60 2,240 0.9 OK OK MB
09/17/2017_17:32 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 50 2,050 0.9 OK OK MB
09/17/2017_17:33 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 40 2,160 0.9 OK OK MB
09/17/2017_17:34 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 50 2,050 0.9 OK OK MB
09/17/2017_17:35 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,300 50 2,250 0.9 OK OK MB
09/17/2017_17:36 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK MB
09/17/2017_17:37 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,300 40 2,260 0.9 OK OK MB
09/17/2017_17:38 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 50 2,050 0.9 OK OK MB
Instrument Ranges +20% ‐20%

NET 2,615 1,743

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

281950/PR308466
Calibration Date: 9/13/2017
Calibration Due: 9/13/2018

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
092417 3:28pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 17,102 9,081 8,021 1,011 5.6 OK OK MB 2:25 PM
092417 3:31 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,976 9,127 7,849 1,011 5.6 OK OK MB 2:28 PM
092417 3:34pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 17,268 8,990 8,278 1,011 5.6 OK OK MB 2:31 PM
092417 3:37 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 17,219 8,929 8,290 1,011 5.6 OK OK MB 2:34 PM
092417 3:40pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 17,277 8,789 8,488 1,011 5.6 OK OK MB 2:37 PM
092417 3:43 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 17,194 9,635 7,559 1,011 5.6 OK OK MB 2:40 PM
092417 3:46pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 17,383 9,525 7,858 1,011 5.6 OK OK MB 2:43 PM
092417 3:49 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,934 8,447 8,487 1,011 5.6 OK OK MB 2:46 PM
092417 3:52pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,969 8,634 8,335 1,011 5.6 OK OK MB 2:49 PM
092417 3:55 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 17,247 8,917 8,330 1,011 5.6 OK OK MB 2:52 PM

Instrument Ranges +20% ‐20%
SOURCE 20,588 13,726
BKG 10,809 7,206
NET 9,779 6,520

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
092417_2:57 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 17,638 8,347 9,291 1,174 6.2 OK OK MB 2:26 PM
092417_3:00 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,943 8,104 8,839 1,174 6.2 OK OK MB 2:29 PM
092417_3:03 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 17,836 8,948 8,888 1,174 6.2 OK OK MB 2:32 PM
092417_3:06 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,758 8,627 8,131 1,174 6.2 OK OK MB 2:35 PM
092417_3:09 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,886 8,549 8,337 1,174 6.2 OK OK MB 2:38 PM
092417_3:12 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 17,253 8,432 8,821 1,174 6.2 OK OK MB 2:41 PM
092417_3:15 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,019 8,915 10,104 1,174 6.2 OK OK MB 2:44 PM
092417_3:18 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,844 8,397 8,447 1,174 6.2 OK OK MB 2:47 PM
092417_3:21 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,904 8,100 7,804 1,174 6.2 OK OK MB 2:50 PM
092417_3:24 pm Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,460 8,523 7,937 1,174 6.2 OK OK MB 2:53 PM
Instrument Ranges +20% ‐20%

SOURCE 20,585 13,723
BKG 10,193 6,795
NET 10,392 6,928

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150851

Detector Model ‐ 2221r
Serial Number ‐ 117328

Calibration Date: 8/11/2017 
Calibration Due: 8/11/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
092417_5:00 pm Cs 137 4054‐02 8.5uci on 10/3/2002 21,258 8,253 13,005 951 5.9 OK OK MB 2:22 PM
092417_5:03 pm Cs 137 4054‐02 8.5uci on 10/3/2002 21,465 8,435 13,030 951 5.9 OK OK MB 2:25 PM
092417_5:06 pm Cs 137 4054‐02 8.5uci on 10/3/2002 20,046 8,169 11,877 951 5.9 OK OK MB 2:28 PM
092417_5:09 pm Cs 137 4054‐02 8.5uci on 10/3/2002 20,838 8,300 12,538 951 5.9 OK OK MB 2:31 PM
092417_5:12 pm Cs 137 4054‐02 8.5uci on 10/3/2002 18,642 8,128 10,514 951 5.9 OK OK MB 2:34 PM
092417_5:15 pm Cs 137 4054‐02 8.5uci on 10/3/2002 21,475 8,044 13,431 951 5.9 OK OK MB 2:37 PM
092417_5:18 pm Cs 137 4054‐02 8.5uci on 10/3/2002 18,869 7,822 11,047 951 5.9 OK OK MB 2:40 PM
092417_5:21 pm Cs 137 4054‐02 8.5uci on 10/3/2002 18,984 9,123 9,861 951 5.9 OK OK MB 2:43 PM
092417_5:24 pm Cs 137 4054‐02 8.5uci on 10/3/2002 19,771 8,568 11,203 951 5.9 OK OK MB 2:46 PM
092417_5:27 pm Cs 137 4054‐02 8.5uci on 10/3/2002 21,313 8,377 12,936 951 5.9 OK OK MB 2:49 PM
Instrument Ranges +20% ‐20%

SOURCE 24,319 16,213
BKG 9,986 6,658
NET 14,333 9,555

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR295012

Detector Model ‐ 2221r
Serial Number ‐ 190206

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
092417_5:29 pm Cs 137 4054‐02 8.5uci on 10/3/2002 21,079 8,801 12,278 1,056 5.8 OK OK MB 2:21 PM
092417_5:32 pm Cs 137 4054‐02 8.5uci on 10/3/2002 22,122 8,473 13,649 1,056 5.8 OK OK MB 2:24 PM
092417_5:35 pm Cs 137 4054‐02 8.5uci on 10/3/2002 20,740 8,575 12,165 1,056 5.8 OK OK MB 2:27 PM
092417_5:38 pm Cs 137 4054‐02 8.5uci on 10/3/2002 21,396 8,363 13,033 1,056 5.8 OK OK MB 2:30 PM
092417_5:41 pm Cs 137 4054‐02 8.5uci on 10/3/2002 21,092 8,469 12,623 1,056 5.8 OK OK MB 2:33 PM
092417_5:44 pm Cs 137 4054‐02 8.5uci on 10/3/2002 20,375 8,532 11,843 1,056 5.8 OK OK MB 2:36 PM
092417_5:47 pm Cs 137 4054‐02 8.5uci on 10/3/2002 19,634 8,798 10,836 1,056 5.8 OK OK MB 2:39 PM
092417_5:50 pm Cs 137 4054‐02 8.5uci on 10/3/2002 20,832 8,135 12,697 1,056 5.8 OK OK MB 2:42 PM
092417_5:53 pm Cs 137 4054‐02 8.5uci on 10/3/2002 21,267 8,195 13,072 1,056 5.8 OK OK MB 2:45 PM
092417_5:56 pm Cs 137 4054‐02 8.5uci on 10/3/2002 22,513 8,258 14,255 1,056 5.8 OK OK MB 2:48 PM
Instrument Ranges +20% ‐20%

SOURCE 25,326 16,884
BKG 10,152 6,768
NET 15,174 10,116

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR154615

Detector Model ‐ 2221r
Serial Number ‐ 218563

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
092417_4:02 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 20,365 8,576 11,789 956 5.6 OK OK MB 2:23 PM
092417_4:05 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 20,562 8,348 12,214 956 5.6 OK OK MB 2:26 PM
092417_4:08 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 19,660 9,256 10,404 956 5.6 OK OK MB 2:29 PM
092417_4:11 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 18,793 9,423 9,370 956 5.6 OK OK MB 2:32 PM
092417_4:14 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 18,462 8,901 9,561 956 5.6 OK OK MB 2:35 PM
092417_4:17 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 18,936 8,503 10,433 956 5.6 OK OK MB 2:38 PM
092417_4:20 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 20,263 8,353 11,910 956 5.6 OK OK MB 2:41 PM
092417_4:23 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 21,051 8,569 12,482 956 5.6 OK OK MB 2:44 PM
092417_4:26 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 19,948 7,968 11,980 956 5.6 OK OK MB 2:47 PM
092417_4:29 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 22,377 8,651 13,726 956 5.6 OK OK MB 2:50 PM
Instrument Ranges +20% ‐20%

SOURCE 24,050 16,033
BKG 10,386 6,924
NET 13,664 9,110

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR320678

Detector Model ‐ 2221r
Serial Number ‐ 149938

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
092417_4:31 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 19,981 8,307 11,674 998 6 OK OK MB 2:24 PM
092417_4:34 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 20,513 8,279 12,234 998 6 OK OK MB 2:27 PM
092417_4:37 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 18,922 8,185 10,737 998 6 OK OK MB 2:30 PM
092417_4:40 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 20,930 7,875 13,055 998 6 OK OK MB 2:33 PM
092417_4:43 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 20,125 7,713 12,412 998 6 OK OK MB 2:36 PM
092417_4:46 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 20,637 7,837 12,800 998 6 OK OK MB 2:39 PM
092417_4:49 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 19,590 8,076 11,514 998 6 OK OK MB 2:42 PM
092417_4:52 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 18,594 8,775 9,819 998 6 OK OK MB 2:45 PM
092417_4:55 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 19,859 8,172 11,687 998 6 OK OK MB 2:48 PM
092417_4:58 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 17,881 8,662 9,219 998 6 OK OK MB 2:51 PM
Instrument Ranges +20% ‐20%

SOURCE 23,644 15,763
BKG 9,826 6,550
NET 13,818 9,212

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR288465

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018

Detector Model ‐ 2221r
Serial Number ‐ 176952

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL

09/13/2017_22:40 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,200 6 5194 OK OK OK CP
09/13/2017_22:41 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,300 5 5295 OK OK OK CP
09/13/2017_22:42 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,500 7 5493 OK OK OK CP
09/13/2017_22:43 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,400 8 5392 OK OK OK CP
09/13/2017_22:44 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,500 8 5492 OK OK OK CP
09/13/2017_22:45 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,500 7 5493 OK OK OK CP
09/13/2017_22:46 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,300 6 5294 OK OK OK CP
09/13/2017_22:47 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,300 7 5293 OK OK OK CP
09/13/2017_22:48 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,500 7 5493 OK OK OK CP
09/13/2017_22:49 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,200 5 5195 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 6,436 4,291

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date:3/14/2017
Calibration Due: 3/14/2018

Remarks:



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL

09/13/2017_22:29 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4,895 OK OK OK CP
09/13/2017_22:30 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4,895 OK OK OK CP
09/13/2017_22:31 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 4 4,996 OK OK OK CP
09/13/2017_22:32 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4,895 OK OK OK CP
09/13/2017_22:33 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4,895 OK OK OK CP
09/13/2017_22:34 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 3 4,997 OK OK OK CP
09/13/2017_22:35 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4,895 OK OK OK CP
09/13/2017_22:36 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 4 4,996 OK OK OK CP
09/13/2017_22:37 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4,895 OK OK OK CP
09/13/2017_22:38 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 5 4,995 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 5,922 3,948

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date:3/11/2017
Calibration Due: 3/11/2018

Remarks:



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL

09/17/2017_17:25 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 4 2,796 OK OK OK CP
09/17/2017_17:28 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 6 2,894 OK OK OK CP
09/17/2017_17:31 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 6 2,894 OK OK OK CP
09/17/2017_17:34 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 4 2,796 OK OK OK CP
09/17/2017_17:37 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,700 5 2,695 OK OK OK CP
09/17/2017_17:40 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 5 2,895 OK OK OK CP
09/17/2017_17:43 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 5 2,895 OK OK OK CP
09/17/2017_17:46 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 6 2,794 OK OK OK CP
09/17/2017_17:49 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 4 2,796 OK OK OK CP
09/17/2017_17:52 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 5 2,895 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 3,402 2,268

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1535
Calibration Date: 9/07/2017
Calibration Due: 9/07/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

09/13/2017_22:43 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,300 20 1,280 OK OK OK CP
09/13/2017_22:44 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,250 20 1,230 OK OK OK CP
09/13/2017_22:45 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,250 15 1,235 OK OK OK CP
09/13/2017_22:46 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,300 15 1,285 OK OK OK CP
09/13/2017_22:47 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,350 15 1,335 OK OK OK CP
09/13/2017_22:48 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,300 20 1,280 OK OK OK CP
09/13/2017_22:49 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,350 25 1,325 OK OK OK CP
09/13/2017_22:50 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,300 30 1,270 OK OK OK CP
09/13/2017_22:51 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,300 20 1,280 OK OK OK CP
09/13/2017_22:52 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,300 20 1,280 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 1,536 1,024

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 9/6/17
Calibration Due: 9/6/18

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

09/13/2017_22:43 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 20 1,480 OK OK OK CP
09/13/2017_22:44 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 20 1,380 OK OK OK CP
09/13/2017_22:45 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 15 1,385 OK OK OK CP
09/13/2017_22:46 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 15 1,485 OK OK OK CP
09/13/2017_22:47 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 15 1,485 OK OK OK CP
09/13/2017_22:48 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 20 1,480 OK OK OK CP
09/13/2017_22:49 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,600 25 1,575 OK OK OK CP
09/13/2017_22:50 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 30 1,470 OK OK OK CP
09/13/2017_22:51 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 20 1,480 OK OK OK CP
09/13/2017_22:52 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 20 1,380 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 1,752 1,168

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

223424/PR251713
Calibration Date: 9/6/17
Calibration Due: 9/6/18

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

09/17/2017_17:29 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,300 50 2,250 0.9 OK OK MB
09/17/2017_17:30 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,400 60 2,340 0.9 OK OK MB
09/17/2017_17:31 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,300 60 2,240 0.9 OK OK MB
09/17/2017_17:32 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 50 2,050 0.9 OK OK MB
09/17/2017_17:33 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 40 2,160 0.9 OK OK MB
09/17/2017_17:34 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 50 2,050 0.9 OK OK MB
09/17/2017_17:35 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,300 50 2,250 0.9 OK OK MB
09/17/2017_17:36 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK MB
09/17/2017_17:37 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,300 40 2,260 0.9 OK OK MB
09/17/2017_17:38 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 50 2,050 0.9 OK OK MB
Instrument Ranges +20% ‐20%

NET 2,615 1,743

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

281950/PR308466
Calibration Date: 9/13/17
Calibration Due: 9/13/18

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
110617 12:03 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,986 12,634 7,352 1,026 5.5 OK OK MB 2:25 PM
110617 12:04 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,691 12,444 7,247 1,026 5.5 OK OK MB 2:28 PM
110617 12:05 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 20,190 12,663 7,527 1,026 5.5 OK OK MB 2:31 PM
110617 12:06 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,957 12,430 7,527 1,026 5.5 OK OK MB 2:34 PM
110617 12:07 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,778 12,648 7,130 1,026 5.5 OK OK MB 2:37 PM
110617 12:08 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,878 12,361 7,517 1,026 5.5 OK OK MB 2:40 PM
110617 12:09 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,949 12,433 7,516 1,026 5.5 OK OK MB 2:43 PM
110617 12:10 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 20,071 12,703 7,368 1,026 5.5 OK OK MB 2:46 PM
110617 12:11 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,682 12,982 6,700 1,026 5.5 OK OK MB 2:49 PM
110617 12:12 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,825 12,829 6,996 1,026 5.8 OK OK MB 2:52 PM

Instrument Ranges +20% ‐20%
SOURCE 23,881 15,921
BKG 15,135 10,090
NET 8,746 5,830

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

110617_21:04 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,807 11,687 8,120 1,178 5.9 OK OK MB 2:26 PM
110617_21:05 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,557 11,573 7,984 1,178 5.9 OK OK MB 2:29 PM
110617_21:06 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,492 11,832 7,660 1,178 5.9 OK OK MB 2:32 PM
110617_21:07 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,677 11,733 7,944 1,178 5.9 OK OK MB 2:35 PM
110617_21:08 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,292 11,476 7,816 1,178 5.9 OK OK MB 2:38 PM
110617_21:09 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,286 11,839 7,447 1,178 5.9 OK OK MB 2:41 PM
110617_21:10 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,454 11,605 7,849 1,178 5.9 OK OK MB 2:44 PM
110617_21:11 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,311 11,562 7,749 1,178 5.9 OK OK MB 2:47 PM
110617_21:12 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,199 12,029 7,170 1,178 5.9 OK OK MB 2:50 PM
110617_21:13 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 19,411 11,927 7,484 1,178 5.9 OK OK MB 2:53 PM

Instrument Ranges +20% ‐20%
SOURCE 23,338 15,559
BKG 14,072 9,381
NET 9,267 6,178

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks: Counts taken at 18 inches

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150851

Detector Model ‐ 2221r
Serial Number ‐ 117328

Calibration Date: 8/11/2017 
Calibration Due: 8/11/2018



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

110617_20:00 Cs 137 4054‐02 8.5uci on 10/3/2002 22,919 10,940 11,979 954 5.9 OK OK MB 2:22 PM
110617_20:01 Cs 137 4054‐02 8.5uci on 10/3/2002 22,807 10,787 12,020 951 5.9 OK OK MB 2:25 PM
110617_20:02 Cs 137 4054‐02 8.5uci on 10/3/2002 23,204 12,061 11,143 951 5.9 OK OK MB 2:28 PM
110617_20:03 Cs 137 4054‐02 8.5uci on 10/3/2002 23,012 12,226 10,786 951 5.9 OK OK MB 2:31 PM
110617_20:04 Cs 137 4054‐02 8.5uci on 10/3/2002 22,954 12,226 10,728 951 5.9 OK OK MB 2:34 PM
110617_20:05 Cs 137 4054‐02 8.5uci on 10/3/2002 23,086 12,212 10,874 951 5.9 OK OK MB 2:37 PM
110617_20:06 Cs 137 4054‐02 8.5uci on 10/3/2002 22,950 12,157 10,793 951 5.9 OK OK MB 2:40 PM
110617_20:07 Cs 137 4054‐02 8.5uci on 10/3/2002 22,993 12,137 10,856 951 5.9 OK OK MB 2:43 PM
110617_20:08 Cs 137 4054‐02 8.5uci on 10/3/2002 22,911 12,060 10,851 951 5.9 OK OK MB 2:46 PM
110617_20:09 Cs 137 4054‐02 8.5uci on 10/3/2002 23,140 12,000 11,140 951 5.9 OK OK MB 2:49 PM

Instrument Ranges +20% ‐20%
SOURCE 27,597 18,398
BKG 14,257 9,504
NET 13,340 8,894

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR295012

Detector Model ‐ 2221r
Serial Number ‐ 190206

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
110617_20:00 Cs 137 4054‐02 8.5uci on 10/3/2002 23,655 11,486 12,169 1,058 5.7 OK OK GW 2:21 PM
110617_20:01 Cs 137 4054‐02 8.5uci on 10/3/2002 23,580 11,402 12,178 1,058 5.7 OK OK GW 2:24 PM
110617_20:02 Cs 137 4054‐02 8.5uci on 10/3/2002 23,705 11,444 12,261 1,058 5.7 OK OK GW 2:27 PM
110617_20:03 Cs 137 4054‐02 8.5uci on 10/3/2002 23,681 11,874 11,807 1,058 5.7 OK OK GW 2:30 PM
110617_20:04 Cs 137 4054‐02 8.5uci on 10/3/2002 23,817 11,843 11,974 1,058 5.7 OK OK GW 2:33 PM
110617_20:05 Cs 137 4054‐02 8.5uci on 10/3/2002 23,846 11,864 11,982 1,058 5.7 OK OK GW 2:36 PM
110617_20:06 Cs 137 4054‐02 8.5uci on 10/3/2002 23,605 11,804 11,801 1,058 5.7 OK OK GW 2:39 PM
110617_20:07 Cs 137 4054‐02 8.5uci on 10/3/2002 23,969 11,759 12,210 1,058 5.7 OK OK GW 2:42 PM
110617_20:08 Cs 137 4054‐02 8.5uci on 10/3/2002 23,477 12,035 11,442 1,058 5.7 OK OK GW 2:45 PM
110617_20:09 Cs 137 4054‐02 8.5uci on 10/3/2002 23,661 11,815 11,846 1,058 5.7 OK OK GW 2:48 PM

Instrument Ranges +20% ‐20%
SOURCE 28,440 18,960
BKG 14,079 9,386
NET 14,360 9,574

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR154615

Detector Model ‐ 2221r
Serial Number ‐ 218563

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018

Remarks:Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL

11/06/2017_19:57 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 8 4,992 OK OK OK CP
11/06/2017_19:58 Cs 137 4054‐02 8.5uci on 10/3/2002 4,800 5 4,795 OK OK OK CP
11/06/2017_19:59 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK CP
11/06/2017_19:60 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 7 4,893 OK OK OK CP
11/06/2017_19:61 Cs 137 4054‐02 8.5uci on 10/3/2002 5,100 7 5,093 OK OK OK CP
11/06/2017_19:62 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 8 4,892 OK OK OK CP
11/06/2017_19:63 Cs 137 4054‐02 8.5uci on 10/3/2002 5,100 6 5,094 OK OK OK CP
11/06/2017_19:64 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK CP
11/06/2017_19:65 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK CP
11/06/2017_19:66 Cs 137 4054‐02 8.5uci on 10/3/2002 5,100 8 5,092 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 5,980 3,987

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date: 3/11/2017
Calibration Due:3/11/2018

Remarks:



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL

11/06/2017_21:02 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,600 7 2,593 OK OK OK CP
11/06/2017_21:03 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,700 7 2,693 OK OK OK CP
11/06/2017_21:04 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,500 8 2,492 OK OK OK CP
11/06/2017_21:05 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 7 2,793 OK OK OK CP
11/06/2017_21:06 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 8 2,892 OK OK OK CP
11/06/2017_21:07 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 6 2,894 OK OK OK CP
11/06/2017_21:08 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,700 7 2,693 OK OK OK CP
11/06/2017_21:09 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,600 9 2,591 OK OK OK CP
11/06/2017_21:10 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,700 9 2,691 OK OK OK CP
11/06/2017_21:11 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 10 2,790 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 3,255 2,170

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1535
Calibration Date: 9/07/2017
Calibration Due:9/07/2018

Remarks:



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net               
urem/hr

HV BATT DISP INITIAL

11/06/2017_19:57 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK CP
11/06/2017_19:58 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,100 5 5,095 OK OK OK CP
11/06/2017_19:59 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK CP
11/06/2017_19:60 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,200 7 5,193 OK OK OK CP
11/06/2017_19:61 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,100 7 5,093 OK OK OK CP
11/06/2017_19:62 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,400 8 5,392 OK OK OK CP
11/06/2017_19:63 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,100 6 5,094 OK OK OK CP
11/06/2017_19:64 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK CP
11/06/2017_19:65 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK CP
11/06/2017_19:66 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,100 8 5,092 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 6,112 4,075
Comments: 

MicroRem Initial Instrument Setup

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 03/14/2017
Calibration Due: 03/14/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

11/06/2017_19:59 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 15 1,785 OK OK OK CP
11/06/2017_19:60 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 OK OK OK CP
11/06/2017_19:61 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 OK OK OK CP
11/06/2017_19:62 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 40 1,460 OK OK OK CP
11/06/2017_19:63 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 OK OK OK CP
11/06/2017_19:64 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 OK OK OK CP
11/06/2017_19:65 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 80 1,420 OK OK OK CP
11/06/2017_19:66 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK CP
11/06/2017_19:67 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 80 1,520 OK OK OK CP
11/06/2017_19:68 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 40 1,460 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 1,853 1,236

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 9/6/17
Calibration Due: 9/6/18

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

11/06/2017_21:02 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 40 2,060 0.9 OK OK MB
11/06/2017_21:03 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK MB
11/06/2017_21:04 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK MB
11/06/2017_21:05 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 40 2,060 0.9 OK OK MB
11/06/2017_21:06 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,000 80 1,920 0.9 OK OK MB
11/06/2017_21:07 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK MB
11/06/2017_21:08 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,300 60 2,240 0.9 OK OK MB
11/06/2017_21:09 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,300 80 2,220 0.9 OK OK MB
11/06/2017_21:10 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 80 2,020 0.9 OK OK MB
11/06/2017_21:11 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 80 2,020 0.9 OK OK MB
Instrument Ranges +20% ‐20%

NET 2,515 1,677

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

281950/PR308466
Calibration Date: 9/13/17
Calibration Due: 9/13/18

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
111417_2:28 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 23,397 11,911 11,486 1,002 6.2 OK OK AR 14:23
111417_2:29 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 23,978 12,017 11,961 1,002 6.2 OK OK AR 14:28
111417_2:30 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 24,079 12,114 11,965 1,002 6.2 OK OK AR 14:29
111417_2:31 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 23,817 12,268 11,549 1,002 6.1 OK OK AR 14:30
111417_2:32 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 23,708 12,663 11,045 1,002 6.1 OK OK AR 14:35
111417_2:33 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 23,154 12,105 11,049 1,002 6.1 OK OK AR 14:38
111417_2:34 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 23,390 12,058 11,332 1,002 6.1 OK OK AR 14:41
111417_2:35 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 24,001 12,022 11,979 1,002 6.1 OK OK AR 14:44
111417_2:36 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 24,121 12,374 11,747 1,002 6.1 OK OK AR 14:47
111417_2:37 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 24,456 12,634 11,822 1,002 6.1 OK OK AR 14:50
Instrument Ranges +20% ‐20%

SOURCE 28,572 19,048
BKG 14,660 9,773
NET 13,912 9,275

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR320678

Detector Model ‐ 2221r
Serial Number ‐ 149938

Calibration Date: 11/13/2017
Calibration Due: 11/13/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
111417_3:31 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 22,991 11,866 11,125 1,108 5.7 OK OK AR 15:33
111417_3:33 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 22,732 11,670 11,062 1,108 5.7 OK OK AR 15:36
111417_3:34 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 22,572 11,994 10,578 1,108 5.7 OK OK AR 15:40
111417_3:35 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 22,533 11,669 10,864 1,108 5.7 OK OK AR 15:44
111417_3:36 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 22,941 11,733 11,208 1,107 5.7 OK OK AR 15:47
111417_3:37 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 23,184 11,835 11,349 1,107 5.7 OK OK AR 15:51
111417_3:38 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 22,769 12,040 10,729 1,107 5.7 OK OK AR 15:57
111417_3:39 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 22,745 11,787 10,958 1,107 5.7 OK OK AR 16:08
111417_3:40 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 22,769 11,778 10,991 1,107 5.7 OK OK AR 16:12
111417_3:41 pm Cs 137 90cs1201381 10.07uci on 4/1/1990 23,089 11,828 11,261 1,107 5.7 OK OK AR 16:15
Instrument Ranges +20% ‐20%

SOURCE 27,399 18,266
BKG 14,184 9,456
NET 13,215 8,810

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR321872

Calibration Date: 11/13/2017
Calibration Due: 11/13/2018

Detector Model ‐ 2221r
Serial Number ‐ 176952

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
11/14/2017 16:33 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 20,742 12,718 8,024 941 5.2 OK OK AR 16:34
11/14/2017 16:34 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 20,890 12,617 8,273 941 5.2 OK OK AR 16:38
11/14/2017 16:35 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 20,963 12,564 8,399 941 5.2 OK OK AR 16:41
11/14/2017 16:36 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 21,118 12,294 8,824 941 5.1 OK OK AR 16:45
11/14/2017 16:37 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 21,155 12,368 8,787 941 5.1 OK OK AR 16:48
11/14/2017 16:38 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 21,155 12,587 8,568 941 5.1 OK OK AR 16:50
11/14/2017 16:39 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 20,768 12,435 8,333 941 5.1 OK OK AR 16:53
11/14/2017 16:40 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 20,984 12,538 8,446 941 5.1 OK OK AR 16:56
11/14/2017 16:41 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 20,941 12,184 8,757 941 5.1 OK OK AR 16:59
11/14/2017 16:42 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 21,100 12,209 8,891 941 5.1 OK OK AR 17:02
Instrument Ranges +20% ‐20%

SOURCE 25,178 16,785
BKG 14,942 9,961
NET 10,236 6,824

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR355763

Detector Model ‐ 2221r
Serial Number ‐ 149940

Calibration Date: 11/13/2017
Calibration Due: 11/13/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL

01/08/2018_1939 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,837 9,415 6,422 1,025 5.4 OK OK CP
01/08/2018_1940 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,241 9,150 7,091 1,025 5.4 OK OK CP
01/08/2018_1941 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,895 8,987 6,908 1,025 5.4 OK OK CP
01/08/2018_1942 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,792 9,245 6,547 1,025 5.4 OK OK CP
01/08/2018_1943 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,143 9,479 6,664 1,025 5.4 OK OK CP
01/08/2018_1944 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,763 9,500 6,263 1,025 5.4 OK OK CP
01/08/2018_1945 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,902 9,361 6,541 1,025 5.4 OK OK CP
01/08/2018_1946 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,045 9,269 6,776 1,025 5.4 OK OK CP
01/08/2018_1947 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,841 9,429 6,412 1,025 5.4 OK OK CP
01/08/2018_1948 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,793 9,492 6,301 1,025 5.4 OK OK CP
Instrument Ranges +20% ‐20%

SOURCE 19,110 12,740
BKG 11,199 7,466
NET 7,911 5,274

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018

Remarks: Counts taken at 18 
inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL

01/08/2018_1930 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,263 9,112 7,151 945 5.5 OK OK CP
01/08/2018_1931 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,786 7,945 7,841 945 5.5 OK OK CP
01/08/2018_1932 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,647 8,457 7,190 945 5.5 OK OK CP
01/08/2018_1933 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,063 8,963 7,100 945 5.5 OK OK CP
01/08/2018_1934 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,725 9,005 7,720 945 5.5 OK OK CP
01/08/2018_1935 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,698 7,589 8,109 945 5.5 OK OK CP
01/08/2018_1936 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,874 8,256 7,618 945 5.5 OK OK CP
01/08/2018_1937 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,834 8,154 7,680 945 5.5 OK OK CP
01/08/2018_1938 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 16,159 9,254 6,905 945 5.5 OK OK CP
01/08/2018_1939 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 15,487 8,257 7,230 945 5.5 OK OK CP
Instrument Ranges +20% ‐20%

SOURCE 19,144 12,763
BKG 10,199 6,799
NET 8,945 5,964

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR355763

Detector Model ‐ 2221r
Serial Number ‐ 149940

Calibration Date: 11/13/2017
Calibration Due: 11/13/2018

Remarks: Counts taken at 18 
inches



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL

01/08/2018_1930 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 3,000 6 2,994 OK OK OK CP
01/08/2018_1931 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 6 2,894 OK OK OK CP
01/08/2018_1932 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 6 2,894 OK OK OK CP
01/08/2018_1933 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 4 2,796 OK OK OK CP
01/08/2018_1934 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,700 5 2,695 OK OK OK CP
01/08/2018_1935 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 3,000 6 2,994 OK OK OK CP
01/08/2018_1936 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 3,000 5 2,995 OK OK OK CP
01/08/2018_1937 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 6 2,794 OK OK OK CP
01/08/2018_1938 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,800 4 2,796 OK OK OK CP
01/08/2018_1939 Cs 137 5309‐04 5.7 uCi on 8‐30‐2004 2,900 5 2,895 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 3,450 2,300

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1535
Calibration Date: 09/07/2017
Calibration Due: 09/07/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

01/08/2018_1930 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,600 50 2,550 0.9 OK OK CP
01/08/2018_1931 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,800 60 2,740 0.9 OK OK CP
01/08/2018_1932 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,800 60 2,740 0.9 OK OK CP
01/08/2018_1933 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,600 50 2,550 0.9 OK OK CP
01/08/2018_1934 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,500 50 2,450 0.9 OK OK CP
01/08/2018_1935 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,800 50 2,750 0.9 OK OK CP
01/08/2018_1936 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,800 50 2,750 0.9 OK OK CP
01/08/2018_1937 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 3,000 60 2,940 0.9 OK OK CP
01/08/2018_1938 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,800 60 2,740 0.9 OK OK CP
01/08/2018_1939 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,600 50 2,550 0.9 OK OK CP
Instrument Ranges +20% ‐20%

NET 3,211 2,141

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

281950/PR308466
Calibration Date: 9/13/2017
Calibration Due: 9/13/2018

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL

01/08/2018_0656 Cs 137 4054‐02 8.5uci on 10/3/2002 17,898 7,688 10,210 805 6.3 OK OK CP
01/08/2018_0657 Cs 137 4054‐02 8.5uci on 10/3/2002 17,572 7,878 9,694 805 6.3 OK OK CP
01/08/2018_0658 Cs 137 4054‐02 8.5uci on 10/3/2002 17,373 7,797 9,576 805 6.3 OK OK CP
01/08/2018_0659 Cs 137 4054‐02 8.5uci on 10/3/2002 17,433 7,680 9,753 805 6.3 OK OK CP
01/08/2018_0700 Cs 137 4054‐02 8.5uci on 10/3/2002 17,607 7,620 9,987 805 6.3 OK OK CP
01/08/2018_0701 Cs 137 4054‐02 8.5uci on 10/3/2002 17,142 8,067 9,075 805 6.3 OK OK CP
01/08/2018_0702 Cs 137 4054‐02 8.5uci on 10/3/2002 17,052 7,854 9,198 805 6.3 OK OK CP
01/08/2018_0703 Cs 137 4054‐02 8.5uci on 10/3/2002 17,320 7,629 9,691 805 6.3 OK OK CP
01/08/2018_0704 Cs 137 4054‐02 8.5uci on 10/3/2002 17,349 7,681 9,668 805 6.3 OK OK CP
01/08/2018_0705 Cs 137 4054‐02 8.5uci on 10/3/2002 17,289 7,757 9,532 805 6.3 OK OK CP
Instrument Ranges +20% ‐20%

SOURCE 20,884 13,923
BKG 9,318 6,212
NET 11,566 7,711

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR174359

Detector Model ‐ 2221r
Serial Number ‐ 271435

Calibration Date: 11/13/2017
Calibration Due: 11/13/2018

Remarks: Counts taken at 18 
inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL

01/08/2018_1900 Cs 137 4054‐02 8.5uci on 10/3/2002 18,256 8,457 9,799 1,061 6 OK OK MB
01/08/2018_1901 Cs 137 4054‐02 8.5uci on 10/3/2002 18,478 8,153 10,325 1,061 6 OK OK MB
01/08/2018_1902 Cs 137 4054‐02 8.5uci on 10/3/2002 18,963 8,745 10,218 1,061 6 OK OK MB
01/08/2018_1903 Cs 137 4054‐02 8.5uci on 10/3/2002 19,125 8,214 10,911 1,061 6 OK OK MB
01/08/2018_1904 Cs 137 4054‐02 8.5uci on 10/3/2002 17,856 7,985 9,871 1,061 6 OK OK MB
01/08/2018_1905 Cs 137 4054‐02 8.5uci on 10/3/2002 18,132 8,953 9,179 1,061 6 OK OK MB
01/08/2018_1906 Cs 137 4054‐02 8.5uci on 10/3/2002 18,698 8,563 10,135 1,061 6 OK OK MB
01/08/2018_1907 Cs 137 4054‐02 8.5uci on 10/3/2002 17,988 8,100 9,888 1,061 6 OK OK MB
01/08/2018_1908 Cs 137 4054‐02 8.5uci on 10/3/2002 18,123 8,236 9,887 1,061 6 OK OK MB
01/08/2018_1909 Cs 137 4054‐02 8.5uci on 10/3/2002 18,459 8,796 9,663 1,061 6 OK OK MB
Instrument Ranges +20% ‐20%

SOURCE 22,089 14,726
BKG 10,104 6,736
NET 11,985 7,990

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR154615

Detector Model ‐ 2221r
Serial Number ‐ 218563

Calibration Date: 8/31/2017
Calibration Due: 8/31/2018

Remarks: Counts taken at 18 
inches



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL

01/10/2018_1600 Cs 137 90cs1201381 10.07uci on 4/1/1990 18,474 8,583 9,891 1,002 5.7 OK OK MB
01/10/2018_1601 Cs 137 90cs1201381 10.07uci on 4/1/1990 17,956 8,129 9,827 1,002 5.7 OK OK MB
01/10/2018_1602 Cs 137 90cs1201381 10.07uci on 4/1/1990 18,532 8,743 9,789 1,002 5.7 OK OK MB
01/10/2018_1603 Cs 137 90cs1201381 10.07uci on 4/1/1990 17,988 9,005 8,983 1,002 5.7 OK OK MB
01/10/2018_1604 Cs 137 90cs1201381 10.07uci on 4/1/1990 18,432 9,147 9,285 1,002 5.7 OK OK MB
01/10/2018_1605 Cs 137 90cs1201381 10.07uci on 4/1/1990 18,942 8,245 10,697 1,002 5.7 OK OK MB
01/10/2018_1606 Cs 137 90cs1201381 10.07uci on 4/1/1990 18,369 8,398 9,971 1,002 5.7 OK OK MB
01/10/2018_1607 Cs 137 90cs1201381 10.07uci on 4/1/1990 18,123 8,978 9,145 1,002 5.7 OK OK MB
01/10/2018_1608 Cs 137 90cs1201381 10.07uci on 4/1/1990 18,397 8,412 9,985 1,002 5.7 OK OK MB
01/10/2018_1609 Cs 137 90cs1201381 10.07uci on 4/1/1990 17,853 9,145 8,708 1,002 5.7 OK OK MB
Instrument Ranges +20% ‐20%

SOURCE 21,968 14,645
BKG 10,414 6,943
NET 11,554 7,702

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR320678

Detector Model ‐ 2221r
Serial Number ‐ 149938

Calibration Date: 01/02/2018 
Calibration Due: 01/02/2019

Remarks: Counts taken at 18 
inches



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL

01/08/2018_0642 Cs 137 4054‐02 8.5uci on 10/3/2002 5,400 6 5,394 OK OK OK CP
01/08/2018_0643 Cs 137 4054‐02 8.5uci on 10/3/2002 5,300 6 5,294 OK OK OK CP
01/08/2018_0644 Cs 137 4054‐02 8.5uci on 10/3/2002 5,500 7 5,493 OK OK OK CP
01/08/2018_0645 Cs 137 4054‐02 8.5uci on 10/3/2002 5,500 5 5,495 OK OK OK CP
01/08/2018_0646 Cs 137 4054‐02 8.5uci on 10/3/2002 5,400 5 5,395 OK OK OK CP
01/08/2018_0647 Cs 137 4054‐02 8.5uci on 10/3/2002 5,500 6 5,494 OK OK OK CP
01/08/2018_0648 Cs 137 4054‐02 8.5uci on 10/3/2002 5,600 6 5,594 OK OK OK CP
01/08/2018_0649 Cs 137 4054‐02 8.5uci on 10/3/2002 5,300 6 5,294 OK OK OK CP
01/08/2018_0650 Cs 137 4054‐02 8.5uci on 10/3/2002 5,500 5 5,495 OK OK OK CP
01/08/2018_0651 Cs 137 4054‐02 8.5uci on 10/3/2002 5,400 7 5,393 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 6,521 4,347

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date: 3/11/2017
Calibration Due:3/11/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

01/08/2018_0657 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 OK OK OK CP
01/08/2018_0658 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 OK OK OK CP
01/08/2018_0659 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 40 1,960 OK OK OK CP
01/08/2018_0700 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 OK OK OK CP
01/08/2018_0701 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 OK OK OK CP
01/08/2018_0702 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 40 1,960 OK OK OK CP
01/08/2018_0703 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 OK OK OK CP
01/08/2018_0704 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 50 1,950 OK OK OK CP
01/08/2018_0705 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 OK OK OK CP
01/08/2018_0706 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 2,334 1,556

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 9/6/2017
Calibration Due: 9/6/2018

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net         
CPM

HV BATT SPKR DISP INITIAL

01/10/2018_1530 Cs 137 90cs1201381 10.07uci on 4/1/1990 17,365 8,140 9,225 1,105 6.3 OK OK CP
01/10/2018_1531 Cs 137 90cs1201381 10.07uci on 4/1/1990 17,598 8,526 9,072 1,105 6.3 OK OK CP
01/10/2018_1532 Cs 137 90cs1201381 10.07uci on 4/1/1990 17,987 8,417 9,570 1,105 6.3 OK OK CP
01/10/2018_1533 Cs 137 90cs1201381 10.07uci on 4/1/1990 16,994 9,125 7,869 1,105 6.3 OK OK CP
01/10/2018_1534 Cs 137 90cs1201381 10.07uci on 4/1/1990 17,258 8,269 8,989 1,105 6.3 OK OK CP
01/10/2018_1535 Cs 137 90cs1201381 10.07uci on 4/1/1990 17,139 8,793 8,346 1,105 6.3 OK OK CP
01/10/2018_1536 Cs 137 90cs1201381 10.07uci on 4/1/1990 16,852 8,842 8,010 1,105 6.3 OK OK CP
01/10/2018_1537 Cs 137 90cs1201381 10.07uci on 4/1/1990 16,985 8,271 8,714 1,105 6.3 OK OK CP
01/10/2018_1538 Cs 137 90cs1201381 10.07uci on 4/1/1990 17,320 9,063 8,257 1,105 6.3 OK OK CP
01/10/2018_1539 Cs 137 90cs1201381 10.07uci on 4/1/1990 17,694 9,204 8,490 1,105 6.3 OK OK CP
Instrument Ranges +20% ‐20%

SOURCE 20,783 13,855
BKG 10,398 6,932
NET 10,385 6,923

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR321872

Calibration Date: 01/02/2018
Calibration Due: 01/02/2019

Detector Model ‐ 2221r
Serial Number ‐ 176952

Remarks: Counts taken at 18 
inches



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL

01/10/2018_1530 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK CP
01/10/2018_1531 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 5 4,995 OK OK OK CP
01/10/2018_1532 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 7 4,993 OK OK OK CP
01/10/2018_1533 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK CP
01/10/2018_1534 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK CP
01/10/2018_1535 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 7 4,993 OK OK OK CP
01/10/2018_1536 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK CP
01/10/2018_1537 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 7 4,993 OK OK OK CP
01/10/2018_1538 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 7 4,993 OK OK OK CP
01/10/2018_1539 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 5 4,995 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 5,992 3,995

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 3/14/2017
Calibration Due:3/14/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

01/10/2018_1530 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 OK OK OK CP
01/10/2018_1531 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 60 1,340 OK OK OK CP
01/10/2018_1532 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 OK OK OK CP
01/10/2018_1533 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 OK OK OK CP
01/10/2018_1534 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 OK OK OK CP
01/10/2018_1535 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 OK OK OK CP
01/10/2018_1536 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,600 50 1,550 OK OK OK CP
01/10/2018_1537 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 50 1,450 OK OK OK CP
01/10/2018_1538 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 50 1,450 OK OK OK CP
01/10/2018_1539 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 OK OK OK CP
Instrument Ranges +20% ‐20%

NET 1,710 1,140

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

223424/PR251713
Calibration Date: 9/6/2017
Calibration Due: 9/6/2018

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,468 9,160 10,308 1,051 5.8 OK OK CP 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,483 8,589 10,894 1,051 5.8 OK OK CP 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,129 8,539 10,590 1,051 5.8 OK OK CP 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,324 8,569 10,755 1,051 5.8 OK OK CP 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,562 9,063 10,499 1,051 5.8 OK OK CP 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,381 8,403 10,978 1,051 5.8 OK OK CP 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,425 8,619 10,806 1,051 5.8 OK OK CP 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,311 8,443 10,868 1,051 5.8 OK OK CP 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,362 8,592 10,770 1,051 5.8 OK OK CP 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,533 8,582 10,951 1,051 5.8 OK OK CP 5/7/2018 0:00

Instrument Ranges +20% ‐20%
SOURCE 23,277 17,458
BKG 10,387 7,790
NET 12,890 9,668

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks:

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r
Serial Number ‐ 262328

Calibration Date: 3/20/2018
Calibration Due: 3/20/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,717 8,172 11,545 803 5.8 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,256 7,855 11,401 803 5.8 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,349 8,092 11,257 803 5.8 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,562 8,050 11,512 803 5.8 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,440 8,146 11,294 803 5.8 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,391 8,064 11,327 803 5.8 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,638 8,204 11,434 803 5.8 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,541 8,163 11,378 803 5.8 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,448 8,283 11,165 803 5.8 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,357 8,210 11,147 803 5.8 OK OK ND

Instrument Ranges +20% ‐20%
SOURCE 23,364 15,576
BKG 9,749 6,499
NET 13,615 9,077

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks:

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR174359

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 3/20/2018
Calibration Due: 3/20/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,031 7,717 10,222 NR NR OK OK ND 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,382 7,809 10,646 NR NR OK OK ND 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,693 7,736 10,940 NR NR OK OK ND 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,358 7,753 10,567 NR NR OK OK ND 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,425 7,791 10,497 NR NR OK OK ND 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,338 7,928 10,628 NR NR OK OK ND 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,392 7,710 10,500 NR NR OK OK ND 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,410 7,892 10,588 NR NR OK OK ND 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,417 7,822 10,527 NR NR OK OK ND 5/7/2018 0:00
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,364 7,890 18,364 NR NR OK OK ND 5/7/2018 0:00

Instrument Ranges +20% ‐20%
SOURCE 22,057 14,705
BKG 9,377 6,252
NET 12,680 8,453

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks:

Comments: HV and Battery check were not recorded at time of initialization. NR=Not Recorded

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR357754

Detector Model ‐ 2221r
Serial Number ‐ 218587

Calibration Date: 2/26/2018
Calibration Due: 2/26/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,886 8,251 10,635 800 6 OK OK CP
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,628 8,345 10,283 800 6 OK OK CP
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,530 8,269 10,261 800 6 OK OK CP
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,572 8,418 10,154 800 6 OK OK CP
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,574 8,227 10,347 800 6 OK OK CP
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,239 8,188 10,051 800 6 OK OK CP
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,519 8,412 10,107 800 6 OK OK CP
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,525 8,244 10,281 800 6 OK OK CP
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,485 8,335 10,150 800 6 OK OK CP
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,565 8,389 10,176 800 6 OK OK CP

Instrument Ranges +20% ‐20%
SOURCE 22,263 14,842
BKG 9,969 6,646
NET 12,293 8,196

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks:

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR288465

Detector Model ‐ 2221r
Serial Number ‐ 108878

Calibration Date: 2/26/2018
Calibration Due: 2/26/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 17,878 8,108 9,770 1,103 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,139 7,632 10,507 1,103 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,087 7,833 10,254 1,103 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,023 7,836 10,187 1,103 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 17,892 7,997 9,895 1,103 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 17,844 7,810 10,034 1,103 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,001 7,862 10,139 1,103 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,021 7,806 10,215 1,103 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,194 7,835 10,359 1,103 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,176 7,829 10,347 1,103 5.6 OK OK ND

Instrument Ranges +20% ‐20%
SOURCE 21,631 14,420
BKG 9,426 6,284
NET 12,205 8,137

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks:

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR321872

Detector Model ‐ 2221r
Serial Number ‐ 108853

Calibration Date: 2/26/2018
Calibration Due: 2/26/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,075 8,890 10,185 851 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,229 9,014 10,215 851 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,127 8,751 10,376 851 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 18,980 8,963 10,017 851 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,217 8,653 10,564 851 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,156 8,785 10,371 851 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,055 8,755 10,300 851 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,290 8,857 10,433 851 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,127 8,706 10,421 851 5.6 OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 19,084 8,853 10,231 851 5.6 OK OK ND

Instrument Ranges +20% ‐20%
SOURCE 22,961 15,307
BKG 10,587 7,058
NET 12,374 8,249

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks:

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR118986

Calibration Date: 2/26/2018
Calibration Due: 2/26/2019

Detector Model ‐ 2221r
Serial Number ‐ 125457



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL

5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 5,000 5 4,995 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 5,000 5 4,995 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 5,000 8 4,992 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 5,000 5 4,995 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 5,000 5 4,995 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 5,000 8 4,992 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,800 6 4,794 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,800 5 4,795 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 5,000 5 4,995 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 5,000 7 4,993 OK OK OK ND

Instrument Ranges +20% ‐20%
NET 5,945 3,963

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 03/08/2018
Calibration Due: 03/08/2019

Remarks:



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL

5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 3,000 6 2,994 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 3,000 7 2,993 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 3,200 6 3,194 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 3,000 8 2,992 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 3,000 8 2,992 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 3,200 7 3,193 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 3,200 8 3,192 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 3,000 5 2,995 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 3,000 5 2,995 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 3,000 6 2,994 OK OK OK ND

Instrument Ranges +20% ‐20%
NET 3,664 2,443

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1714
Calibration Date: 10/10/2017
Calibration Due: 10/10/2018

Remarks:



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL

5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,000 7 3,993 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,000 5 3,995 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,000 5 3,995 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,000 6 3,994 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,000 5 3,995 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,000 5 3,995 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,000 6 3,994 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,000 4 3,996 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,000 4 3,996 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,000 4 3,996 OK OK OK ND

Instrument Ranges +20% ‐20%
NET 4,794 3,196

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 2079
Calibration Date:12/6/2017
Calibration Due: 12/7/2018

Remarks:



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL

5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,800 7 4,793 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,800 8 4,792 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,800 6 4,794 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,800 5 4,795 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,800 4 4,796 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,800 4 4,796 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,800 6 4,794 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,400 4 4,396 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,800 6 4,794 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,800 7 4,793 OK OK OK ND

Instrument Ranges +20% ‐20%
NET 5,705 3,803

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date: 03/08/2018
Calibration Due: 03/08/2019

Remarks:



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL

5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,500 4 4,496 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,500 5 4,496 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,500 4 4,496 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,500 4 4,496 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,500 5 4,495 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,500 4 4,496 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,500 5 4,495 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,500 5 4,495 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,800 5 4,795 OK OK OK ND
5/7/2018 0:00 Cs 137 99 4.23uCi 01/22/18 4,500 5 4,495 OK OK OK ND

Instrument Ranges +20% ‐20%
NET 5,431 3,620

MicroRem Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1622
Calibration Date: 10/3/2017
Calibration Due: 10/3/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 50 1,550 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,650 40 1,610 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 50 1,650 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 5 1,595 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 45 1,555 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,650 50 1,600 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 40 1,460 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 OK OK OK ND

Instrument Ranges +20% ‐20%
NET 1,884 1,256

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

281989/PR270362
Calibration Date: 03/22/2018
Calibration Due: 03/22/2019

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 40 1,660 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 50 1,550 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 30 1,670 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 50 1,650 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 40 1,660 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 50 1,550 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 50 1,650 OK OK OK ND

Instrument Ranges +20% ‐20%
NET 1,928 1,286

Frisker Initial Instrument Setup

Comments: 50

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 03/22/2018 
Calibration Due: 03/22/2019

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,850 50 1,800 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,750 60 1,690 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,900 60 1,840 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 OK OK OK ND

Instrument Ranges +20% ‐20%
NET 2,110 1,406

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

281980/PR308471
Calibration Date: 03/22/2018
Calibration Due: 03/22/2019

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 70 1,630 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 70 1,530 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 60 1,640 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 40 1,660 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK ND

Instrument Ranges +20% ‐20%
NET 1,981 1,321

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

276873/PR308473
Calibration Date: 03/22/2018
Calibration Due: 03/22/2019

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL

5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 40 1,460 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 40 1,460 OK OK OK ND
5/7/2018 0:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 50 1,550 OK OK OK ND

Instrument Ranges +20% ‐20%
NET 1,817 1,211

Frisker Initial Instrument Setup

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

223424/PR251713
Calibration Date: 03/22/2018
Calibration Due: 03/22/2019

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

6/3/2018  21:36 PM Cs 137 99 4.23uCi 01/22/18 20,251 10,051 10,200 1,052 5.6 OK OK CP 21:08:00 PM
6/3/2018  21:37 PM Cs 137 99 4.23uCi 01/22/18 20,430 10,204 10,226 1,052 5.6 OK OK CP 21:09:00 PM
6/3/2018  21:38 PM Cs 137 99 4.23uCi 01/22/18 19,971 10,011 9,960 1,052 5.6 OK OK CP 21:10:00 PM
6/3/2018  21:39 PM Cs 137 99 4.23uCi 01/22/18 20,078 10,115 9,963 1,052 5.6 OK OK CP 21:11:00 PM
6/3/2018  21:40 PM Cs 137 99 4.23uCi 01/22/18 20,132 10,198 9,934 1,052 5.6 OK OK CP 21:12:00 PM
6/3/2018  21:41 PM Cs 137 99 4.23uCi 01/22/18 20,178 10,241 9,937 1,052 5.6 OK OK CP 21:13:00 PM
6/3/2018  21:42 PM Cs 137 99 4.23uCi 01/22/18 19,945 10,262 9,683 1,052 5.6 OK OK CP 21:14:00 PM
6/3/2018  21:43 PM Cs 137 99 4.23uCi 01/22/18 19,848 10,171 9,677 1,052 5.6 OK OK CP 21:15:00 PM
6/3/2018  21:44 PM Cs 137 99 4.23uCi 01/22/18 20,152 10,122 10,030 1,052 5.6 OK OK CP 21:16:00 PM
6/3/2018  21:45 PM Cs 137 99 4.23uCi 01/22/18 20,181 10,056 10,125 1,052 5.6 OK OK CP 21:17:00 PM
Instrument Ranges +20% ‐20%

SOURCE 24,140 18,105
BKG 12,172 9,129
NET 11,968 8,976

Remarks:

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r
Serial Number ‐ 262328

Calibration Date: 03/20/2018
Calibration Due: 03/20/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

6/3/2018  21:46 PM Cs 137 99 4.23uCi 01/22/18 19,948 9,764 10,184 804 5.9 OK OK CP 20:56:00 PM
6/3/2018  21:47 PM Cs 137 99 4.23uCi 01/22/18 19,822 9,536 10,286 804 5.9 OK OK CP 20:57:00 PM
6/3/2018  21:48 PM Cs 137 99 4.23uCi 01/22/18 19,887 9,633 10,254 804 5.9 OK OK CP 20:58:00 PM
6/3/2018  21:49 PM Cs 137 99 4.23uCi 01/22/18 19,963 9,623 10,340 804 5.9 OK OK CP 20:59:00 PM
6/3/2018  21:50 PM Cs 137 99 4.23uCi 01/22/18 20,105 9,648 10,457 804 5.9 OK OK CP 21:00:00 PM
6/3/2018  21:51 PM Cs 137 99 4.23uCi 01/22/18 20,025 9,724 10,301 804 5.9 OK OK CP 21:01:00 PM
6/3/2018  21:52 PM Cs 137 99 4.23uCi 01/22/18 19,966 9,817 10,149 804 5.9 OK OK CP 21:02:00 PM
6/3/2018  21:53 PM Cs 137 99 4.23uCi 01/22/18 19,562 9,652 9,910 804 5.9 OK OK CP 21:03:00 PM
6/3/2018  21:54 PM Cs 137 99 4.23uCi 01/22/18 19,798 9,723 10,075 804 5.9 OK OK CP 21:04:00 PM
6/3/2018  21:55 PM Cs 137 99 4.23uCi 01/22/18 20,055 9,562 10,493 804 5.9 OK OK CP 21:05:00 PM
Instrument Ranges +20% ‐20%

SOURCE 23,896 15,930
BKG 11,602 7,735
NET 12,294 8,196

Remarks:

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR174359

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 03/20/2018
Calibration Due: 03/20/2019



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL
Background 

Time

6/3/2018  21:18 PM Cs 137 99 4.23uCi 01/22/18 3,500 3 3,497 OK OK OK CP 20:56:00 PM
6/3/2018  21:19 PM Cs 137 99 4.23uCi 01/22/18 3,500 4 3,496 OK OK OK CP 20:57:00 PM
6/3/2018  21:20 PM Cs 137 99 4.23uCi 01/22/18 3,500 4 3,496 OK OK OK CP 20:58:00 PM
6/3/2018  21:21 PM Cs 137 99 4.23uCi 01/22/18 3,500 5 3,495 OK OK OK CP 20:59:00 PM
6/3/2018  21:22 PM Cs 137 99 4.23uCi 01/22/18 3,500 6 3,494 OK OK OK CP 21:00:00 PM
6/3/2018  21:23 PM Cs 137 99 4.23uCi 01/22/18 3,500 6 3,494 OK OK OK CP 21:01:00 PM
6/3/2018  21:24 PM Cs 137 99 4.23uCi 01/22/18 3,500 4 3,496 OK OK OK CP 21:02:00 PM
6/3/2018  21:25 PM Cs 137 99 4.23uCi 01/22/18 3,500 5 3,495 OK OK OK CP 21:03:00 PM
6/3/2018  21:26 PM Cs 137 99 4.23uCi 01/22/18 3,500 6 3,494 OK OK OK CP 21:04:00 PM
6/3/2018  21:27 PM Cs 137 99 4.23uCi 01/22/18 3,500 6 3,494 OK OK OK CP 21:05:00 PM
Instrument Ranges +20% ‐20%

NET 4,194 2,796
Comments:

MicroRem Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date: 3/08/2018
Calibration Due:3/08/2019

Remarks:



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL
Background 

Time

6/3/2018  21:27 PM Cs 137 99 4.23uCi 01/22/18 4,000 3 3,997 OK OK OK CP 20:56:00 PM
6/3/2018  21:28 PM Cs 137 99 4.23uCi 01/22/18 4,000 4 3,996 OK OK OK CP 20:57:00 PM
6/3/2018  21:29 PM Cs 137 99 4.23uCi 01/22/18 4,000 6 3,994 OK OK OK CP 20:58:00 PM
6/3/2018  21:30 PM Cs 137 99 4.23uCi 01/22/18 4,000 4 3,996 OK OK OK CP 20:59:00 PM
6/3/2018  21:31 PM Cs 137 99 4.23uCi 01/22/18 4,000 3 3,997 OK OK OK CP 21:00:00 PM
6/3/2018  21:32 PM Cs 137 99 4.23uCi 01/22/18 4,000 4 3,996 OK OK OK CP 21:01:00 PM
6/3/2018  21:33 PM Cs 137 99 4.23uCi 01/22/18 4,000 5 3,995 OK OK OK CP 21:02:00 PM
6/3/2018  21:34 PM Cs 137 99 4.23uCi 01/22/18 4,000 6 3,994 OK OK OK CP 21:03:00 PM
6/3/2018  21:35 PM Cs 137 99 4.23uCi 01/22/18 4,000 3 3,997 OK OK OK CP 21:04:00 PM
6/3/2018  21:36 PM Cs 137 99 4.23uCi 01/22/18 4,000 4 3,996 OK OK OK CP 21:05:00 PM
Instrument Ranges +20% ‐20%

NET 4,795 3,197
Comments:

MicroRem Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1622
Calibration Date: 10/03/2017
Calibration Due: 10/03/2018

Remarks:



Remarks:

Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time
6/3/2018  21:08 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 OK OK OK CP 20:56:00 PM
6/3/2018  21:09 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 50 1,650 OK OK OK CP 20:57:00 PM
6/3/2018  21:10 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 OK OK OK CP 20:58:00 PM
6/3/2018  21:11 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 OK OK OK CP 20:59:00 PM
6/3/2018  21:12 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 OK OK OK CP 21:00:00 PM
6/3/2018  21:13 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 OK OK OK CP 21:01:00 PM
6/3/2018  21:14 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 OK OK OK CP 21:02:00 PM
6/3/2018  21:15 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 OK OK OK CP 21:03:00 PM
6/3/2018  21:16 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 OK OK OK CP 21:04:00 PM
6/3/2018  21:17 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 40 1,660 OK OK OK CP 21:05:00 PM
Instrument Ranges +20% ‐20%

NET 2,082 1,388
Comments:

Frisker Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

281989/PR270362
Calibration Date: 3/22/2018
Calibration Due: 3/22/2019



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time
6/3/2018  21:18 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK CP 20:56:00 PM
6/3/2018  21:19 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK CP 20:57:00 PM
6/3/2018  21:20 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK CP 20:58:00 PM
6/3/2018  21:21 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 70 1,730 OK OK OK CP 20:59:00 PM
6/3/2018  21:22 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 60 1,640 OK OK OK CP 21:00:00 PM
6/3/2018  21:23 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK CP 21:01:00 PM
6/3/2018  21:24 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK CP 21:02:00 PM
6/3/2018  21:25 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK CP 21:03:00 PM
6/3/2018  21:26 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 70 1,730 OK OK OK CP 21:04:00 PM
6/3/2018  21:27 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK CP 21:05:00 PM
Instrument Ranges +20% ‐20% Comments:

NET 2,074 1,382

Frisker Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 3/22/2018
Calibration Due: 3/22/2019

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net           
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
6/3/2018  18:32 PM Cs 137 99 4.23uCi 01/22/18 20,785 10,363 10,422 854 5.6 OK OK CP 17:58 PM
6/3/2018  18:33 PM Cs 137 99 4.23uCi 01/22/18 20,817 10,566 10,251 854 5.6 OK OK CP 17:59 PM
6/3/2018  18:34 PM Cs 137 99 4.23uCi 01/22/18 20,530 10,594 9,936 854 5.6 OK OK CP 18:00 PM
6/3/2018  18:35 PM Cs 137 99 4.23uCi 01/22/18 21,136 10,396 10,740 854 5.6 OK OK CP 18:01 PM
6/3/2018  18:36 PM Cs 137 99 4.23uCi 01/22/18 20,881 10,620 10,261 854 5.6 OK OK CP 18:02 PM
6/3/2018  18:37 PM Cs 137 99 4.23uCi 01/22/18 20,842 10,559 10,283 854 5.6 OK OK CP 18:03 PM
6/3/2018  18:38 PM Cs 137 99 4.23uCi 01/22/18 20,818 10,467 10,351 854 5.6 OK OK CP 18:04 PM
6/3/2018  18:39 PM Cs 137 99 4.23uCi 01/22/18 20,716 10,241 10,475 854 5.6 OK OK CP 18:05 PM
6/3/2018  18:40 PM Cs 137 99 4.23uCi 01/22/18 20,912 10,530 10,382 854 5.6 OK OK CP 18:06 PM
6/3/2018  18:41 PM Cs 137 99 4.23uCi 01/22/18 20,642 10,542 10,100 854 5.6 OK OK CP 18:07 PM
Instrument Ranges +20% ‐20%

SOURCE 24,969 16,646
BKG 12,585 8,390
NET 12,384 8,256

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR118986

Calibration Date: 02/26/2018
Calibration Due: 02/26/2019

Detector Model ‐ 2221r
Serial Number ‐ 125457

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

6/3/2018  18:42 PM Cs 137 99 4.23uCi 01/22/18 19,692 9,342 10,350 1,102 5.5 OK OK CP 17:46 PM
6/3/2018  18:43 PM Cs 137 99 4.23uCi 01/22/18 19,517 9,396 10,121 1,102 5.5 OK OK CP 17:47 PM
6/3/2018  18:44 PM Cs 137 99 4.23uCi 01/22/18 19,636 9,328 10,308 1,102 5.5 OK OK CP 17:48 PM
6/3/2018  18:45 PM Cs 137 99 4.23uCi 01/22/18 19,585 9,270 10,315 1,102 5.5 OK OK CP 17:49 PM
6/3/2018  18:46 PM Cs 137 99 4.23uCi 01/22/18 19,814 9,321 10,493 1,102 5.5 OK OK CP 17:50 PM
6/3/2018  18:47 PM Cs 137 99 4.23uCi 01/22/18 19,754 9,315 10,439 1,102 5.5 OK OK CP 17:51 PM
6/3/2018  18:48 PM Cs 137 99 4.23uCi 01/22/18 19,922 9,362 10,560 1,102 5.5 OK OK CP 17:52 PM
6/3/2018  18:49 PM Cs 137 99 4.23uCi 01/22/18 19,683 9,236 10,447 1,102 5.5 OK OK CP 17:53 PM
6/3/2018  18:50 PM Cs 137 99 4.23uCi 01/22/18 19,873 9,354 10,519 1,102 5.5 OK OK CP 17:54 PM
6/3/2018  18:51 PM Cs 137 99 4.23uCi 01/22/18 19,751 9,218 10,533 1,102 5.5 OK OK CP 17:55 PM
Instrument Ranges +20% ‐20%

SOURCE 23,667 15,778
BKG 11,177 7,451
NET 12,490 8,327

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR321872

Detector Model ‐ 2221r
Serial Number ‐ 108853

Calibration Date: 02/26/2018
Calibration Due: 02/26/2019

Remarks:



Remarks:

Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL
Background 

Time

6/3/2018  18:22 PM Cs 137 99 4.23uCi 01/22/18 3,000 8 2,992 OK OK OK CP 17:46 PM
6/3/2018  18:23 PM Cs 137 99 4.23uCi 01/22/18 3,000 9 2,991 OK OK OK CP 17:47 PM
6/3/2018  18:24 PM Cs 137 99 4.23uCi 01/22/18 3,000 10 2,990 OK OK OK CP 17:48 PM
6/3/2018  18:25 PM Cs 137 99 4.23uCi 01/22/18 3,000 8 2,992 OK OK OK CP 17:49 PM
6/3/2018  18:26 PM Cs 137 99 4.23uCi 01/22/18 3,000 10 2,990 OK OK OK CP 17:50 PM
6/3/2018  18:27 PM Cs 137 99 4.23uCi 01/22/18 3,000 8 2,992 OK OK OK CP 17:51 PM
6/3/2018  18:28 PM Cs 137 99 4.23uCi 01/22/18 3,000 10 2,990 OK OK OK CP 17:52 PM
6/3/2018  18:29 PM Cs 137 99 4.23uCi 01/22/18 3,000 10 2,990 OK OK OK CP 17:53 PM
6/3/2018  18:30 PM Cs 137 99 4.23uCi 01/22/18 3,000 10 2,990 OK OK OK CP 17:54 PM
6/3/2018  18:31 PM Cs 137 99 4.23uCi 01/22/18 3,000 8 2,992 OK OK OK CP 17:55 PM
Instrument Ranges +20% ‐20% Comments:

NET 3,589 2,393

MicroRem Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1714
Calibration Date: 10/10/2017
Calibration Due: 10/10/2018



Remarks:

Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time
6/3/2018  17:58 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 80 1,520 OK OK OK CP 17:46:00 PM
6/3/2018  17:59 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 80 1,720 OK OK OK CP 17:47:00 PM
6/3/2018  18:00 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 OK OK OK CP 17:48:00 PM
6/3/2018  18:01 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 80 1,620 OK OK OK CP 17:49:00 PM
6/3/2018  18:02 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 100 1,700 OK OK OK CP 17:50:00 PM
6/3/2018  18:03 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK CP 17:51:00 PM
6/3/2018  18:04 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 80 1,720 OK OK OK CP 17:52:00 PM
6/3/2018  18:05 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 80 1,720 OK OK OK CP 17:53:00 PM
6/3/2018  18:06 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 80 1,720 OK OK OK CP 17:54:00 PM
6/3/2018  18:07 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 OK OK OK CP 17:55:00 PM
Instrument Ranges +20% ‐20% Comments:

NET 2,009 1,339

Frisker Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

276873/PR308473
Calibration Date: 03/22/2018
Calibration Due: 03/22/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM *
Net           
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
6/3/2018  17:17 PM Cs 137 99 4.23uCi 01/22/18 19,587 9615 10,090 1,096 5.7 OK OK CP 16:37:00 PM
6/3/2018  17:18 PM Cs 137 99 4.23uCi 01/22/18 19,339 9,497 9,946 1,096 5.7 OK OK CP 16:38:00 PM
6/3/2018  17:19 PM Cs 137 99 4.23uCi 01/22/18 19,335 9,393 9,829 1,096 5.7 OK OK CP 16:39:00 PM
6/3/2018  17:20 PM Cs 137 99 4.23uCi 01/22/18 19,321 9,506 9,765 1,096 5.7 OK OK CP 16:40:00 PM
6/3/2018  17:21 PM Cs 137 99 4.23uCi 01/22/18 19,405 9,556 10,002 1,096 5.7 OK OK CP 16:41:00 PM
6/3/2018  17:22 PM Cs 137 99 4.23uCi 01/22/18 19,369 9,403 9,841 1,096 5.7 OK OK CP 16:42:00 PM
6/3/2018  17:23 PM Cs 137 99 4.23uCi 01/22/18 19,266 9,528 9,598 1,096 5.7 OK OK CP 16:43:00 PM
6/3/2018  17:24 PM Cs 137 99 4.23uCi 01/22/18 19,305 9,668 9,862 1,096 5.7 OK OK CP 16:44:00 PM
6/3/2018  17:25 PM Cs 137 99 4.23uCi 01/22/18 19,235 9,443 9,731 1,096 5.7 OK OK CP 16:45:00 PM
6/3/2018  17:26 PM Cs 137 99 4.23uCi 01/22/18 19,294 9,504 19,294 1,096 5.7 OK OK CP 16:46:00 PM
Instrument Ranges +20% ‐20%

SOURCE 23,215 15,476
BKG 11,400 7,600
NET 11,815 7,877

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR357754

Detector Model ‐ 2221r
Serial Number ‐ 218587

Calibration Date: 02/26/2018
Calibration Due: 02/26/2019

Remarks:



Remarks:

Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM *
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

6/3/2018  17:07 PM Cs 137 99 4.23uCi 01/22/18 19,627 9,611 10,016 800 5.5 OK OK CP 16:48:00 PM
6/3/2018  17:08 PM Cs 137 99 4.23uCi 01/22/18 19,540 9,894 9,646 800 5.5 OK OK CP 16:49:00 PM
6/3/2018  17:09 PM Cs 137 99 4.23uCi 01/22/18 19,747 9,673 10,074 800 5.5 OK OK CP 16:50:00 PM
6/3/2018  17:10 PM Cs 137 99 4.23uCi 01/22/18 19,272 9,752 9,520 800 5.5 OK OK CP 16:51:00 PM
6/3/2018  17:11 PM Cs 137 99 4.23uCi 01/22/18 19,457 9,810 9,647 800 5.5 OK OK CP 16:52:00 PM
6/3/2018  17:12 PM Cs 137 99 4.23uCi 01/22/18 19,659 9,692 9,967 800 5.5 OK OK CP 16:53:00 PM
6/3/2018  17:13 PM Cs 137 99 4.23uCi 01/22/18 19,580 9,805 9,775 800 5.5 OK OK CP 16:54:00 PM
6/3/2018  17:14 PM Cs 137 99 4.23uCi 01/22/18 19,729 9,873 9,856 800 5.5 OK OK CP 16:55:00 PM
6/3/2018  17:15 PM Cs 137 99 4.23uCi 01/22/18 19,266 9,607 9,659 800 5.5 OK OK CP 16:56:00 PM
6/3/2018  17:16 PM Cs 137 99 4.23uCi 01/22/18 19,342 9,823 9,519 800 5.5 OK OK CP 16:57:00 PM
Instrument Ranges +20% ‐20%

SOURCE 23,426 15,618
BKG 11,705 7,803
NET 11,721 7,814

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal Lands
Ratemeter Model ‐ 44‐10
Serial Number ‐ PR288465

Detector Model ‐ 2221r 
Serial Number ‐ 108878

Calibration Date: 02/26/2018
Calibration Due: 02/26/2019



Remarks:

Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL
Background 

Time

6/3/2018  17:27 PM Cs 137 99 4.23uCi 01/22/18 4,500 12 4,488 OK OK OK CP 16:37:00 PM
6/3/2018  17:28 PM Cs 137 99 4.23uCi 01/22/18 4,500 12 4,488 OK OK OK CP 16:38:00 PM
6/3/2018  17:29 PM Cs 137 99 4.23uCi 01/22/18 4,500 12 4,488 OK OK OK CP 16:39:00 PM
6/3/2018  17:30 PM Cs 137 99 4.23uCi 01/22/18 4,500 11 4,489 OK OK OK CP 16:40:00 PM
6/3/2018  17:31 PM Cs 137 99 4.23uCi 01/22/18 4,500 8 4,492 OK OK OK CP 16:41:00 PM
6/3/2018  17:32 PM Cs 137 99 4.23uCi 01/22/18 4,500 9 4,491 OK OK OK CP 16:42:00 PM
6/3/2018  17:33 PM Cs 137 99 4.23uCi 01/22/18 4,500 12 4,488 OK OK OK CP 16:43:00 PM
6/3/2018  17:34 PM Cs 137 99 4.23uCi 01/22/18 4,500 8 4,492 OK OK OK CP 16:44:00 PM
6/3/2018  17:35 PM Cs 137 99 4.23uCi 01/22/18 4,500 11 4,489 OK OK OK CP 16:45:00 PM
6/3/2018  17:36 PM Cs 137 99 4.23uCi 01/22/18 4,500 8 4,492 OK OK OK CP 16:46:00 PM
Instrument Ranges +20% ‐20% Comments:

NET 5,388 3,592

MicroRem Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 03/08/2018
Calibration Due: 03/08/2019



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time
6/3/2018  16:48 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,200 50 1,150 OK OK OK CP 16:37:00 PM
6/3/2018  16:49 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 OK OK OK CP 16:38:00 PM
6/3/2018  16:50 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,300 60 1,240 OK OK OK CP 16:39:00 PM
6/3/2018  16:51 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,400 50 1,350 OK OK OK CP 16:40:00 PM
6/3/2018  16:52 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 OK OK OK CP 16:41:00 PM
6/3/2018  16:53 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 OK OK OK CP 16:42:00 PM
6/3/2018  16:54 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 OK OK OK CP 16:43:00 PM
6/3/2018  16:55 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 OK OK OK CP 16:44:00 PM
6/3/2018  16:56 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 OK OK OK CP 16:45:00 PM
6/3/2018  16:57 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 OK OK OK CP 16:46:00 PM
Instrument Ranges +20% ‐20% Comments:

NET 1,699 1,133

Frisker Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

223424/PR251713
Calibration Date: 03/22/2018
Calibration Due: 03/22/2019

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time
6/3/2018  17:07 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,900 70 1,830 OK OK OK CP 16:37:00 PM
6/3/2018  17:08 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,900 60 1,840 OK OK OK CP 16:38:00 PM
6/3/2018  17:09 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,900 60 1,840 OK OK OK CP 16:39:00 PM
6/3/2018  17:10 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 80 1,720 OK OK OK CP 16:40:00 PM
6/3/2018  17:11 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 70 1,730 OK OK OK CP 16:41:00 PM
6/3/2018  17:12 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 70 1,730 OK OK OK CP 16:42:00 PM
6/3/2018  17:13 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 70 1,630 OK OK OK CP 16:43:00 PM
6/3/2018  17:14 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 80 1,720 OK OK OK CP 16:44:00 PM
6/3/2018  17:15 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 90 1,710 OK OK OK CP 16:45:00 PM
6/3/2018  17:16 PM Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 70 1,730 OK OK OK CP 16:46:00 PM
Instrument Ranges +20% ‐20% Comments:

NET 2,098 1,398

Frisker Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

281980/PR308471
Calibration Date: 03/22/2018
Calibration Due: 03/22/2019

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM *
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

090918_3:47 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,304 8,343 10,961 850 5.7 OK OK CP 3:24 PM
090918_3:48 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,602 8,422 11,180 850 5.7 OK OK CP 3:25 PM
090918_3:49 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,454 8,292 11,162 850 5.7 OK OK CP 3:26 PM
090918_3:50 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,531 8,117 11,414 850 5.7 OK OK CP 3:27 PM
090918_3:51 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,608 8,438 11,170 850 5.7 OK OK CP 3:28 PM
090918_3:52 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,225 8,065 11,160 850 5.7 OK OK CP 3:29 PM
090918_3:53 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,562 8,373 11,189 850 5.7 OK OK CP 3:30 PM
090918_3:54 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,404 8,174 11,230 850 5.7 OK OK CP 3:31 PM
090918_3:55 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,593 8,188 11,405 850 5.7 OK OK CP 3:32 PM
090918_3:56 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,228 8,191 11,037 850 5.7 OK OK CP 3:33 PM
Instrument Ranges +20% ‐20%

SOURCE 23,341 15,561
BKG 9,912 6,608
NET 13,429 8,953

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR375290

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 8/22/2018
Calibration Due: 8/22/2019

Remarks: Source Cs‐137, 5uCi, Sept 2017, 
CS: 61 



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

091318_20:28 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,893 7,930 10,963 1,152 5.7 OK OK CP 8:15 PM
091318_20:29 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,804 8,178 10,626 1,152 5.7 OK OK CP 8:16 PM
091318_20:30 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,719 7,918 10,801 1,152 5.7 OK OK CP 8:17 PM
091318_20:31 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,100 7,976 11,124 1,152 5.7 OK OK CP 8:18 PM
091318_20:32 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,969 7,938 11,031 1,152 5.7 OK OK CP 8:19 PM
091318_20:33 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,548 7,963 10,585 1,152 5.7 OK OK CP 8:20 PM
091318_20:34 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,808 8,002 10,806 1,152 5.7 OK OK CP 8:21 PM
091318_20:35 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,991 7,979 11,012 1,152 5.7 OK OK CP 8:22 PM
091318_20:36 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,931 8,159 10,772 1,152 5.7 OK OK CP 8:23 PM
091318_20:37 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,834 7,916 10,918 1,152 5.7 OK OK CP 8:24 PM

Instrument Ranges +20% ‐20%
SOURCE 22,632 15,088
BKG 9,595 6,397
NET 13,037 8,691

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150851

Detector Model ‐ 2221r
Serial Number ‐ 268651

Calibration Date: 09/10/2018
Calibration Due:  09/10/2019

Remarks: Source Cs‐137, 5uCi, Sept 2017, 
CS: 61 



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

090918_3:58 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,716 8,625 10,091 950 6 OK OK CP 3:24 PM
090918_3:59 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,450 8,633 9,817 950 6 OK OK CP 3:25 PM
090918_4:00 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,671 8,499 10,172 950 6 OK OK CP 3:26 PM
090918_4:01 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,284 8,256 10,028 950 6 OK OK CP 3:27 PM
090918_4:02 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,471 8,602 9,869 950 6 OK OK CP 3:28 PM
090918_4:03 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,424 8,639 9,785 950 6 OK OK CP 3:29 PM
090918_4:04 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,521 8,475 10,046 950 6 OK OK CP 3:30 PM
090918_4:05 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,326 8,358 9,968 950 6 OK OK CP 3:31 PM
090918_4:06 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,496 8,485 10,011 950 6 OK OK CP 3:32 PM
090918_4:07 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,464 8,521 9,943 950 6 OK OK CP 3:33 PM
Instrument Ranges +20% ‐20%

SOURCE 22,179 14,786
BKG 10,211 6,807
NET 11,968 7,978

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks: Source Cs‐137, 5uCi, Sept 2017, 
CS: 61 

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR375296

Detector Model ‐ 2221r
Serial Number ‐ 190206

Calibration Date: 08/22/2018
Calibration Due: 08/22/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

090918_4:08 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,823 8,087 10,736 1,150 5.8 OK OK CP 3:24 PM
090918_4:09 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,615 8,092 10,523 1,150 5.8 OK OK CP 3:25 PM
090918_4:10 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,751 7,989 10,762 1,150 5.8 OK OK CP 3:26 PM
090918_4:11 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,696 8,020 10,676 1,150 5.8 OK OK CP 3:27 PM
090918_4:12 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,137 7,943 11,194 1,150 5.8 OK OK CP 3:28 PM
090918_4:13 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,946 8,201 10,745 1,150 5.8 OK OK CP 3:29 PM
090918_4:14 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,654 8,085 10,569 1,150 5.8 OK OK CP 3:30 PM
090918_4:15 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,521 7,923 10,598 1,150 5.8 OK OK CP 3:31 PM
090918_4:16 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,596 7,977 10,619 1,150 5.8 OK OK CP 3:32 PM
090918_4:17 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,984 7,988 10,996 1,150 5.8 OK OK CP 3:33 PM
Instrument Ranges +20% ‐20%

SOURCE 22,527 15,018
BKG 9,637 6,424
NET 12,890 8,593

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR357754

Detector Model ‐ 2221r
Serial Number ‐ 117328

Calibration Date: 8/22/2018
Calibration Due: 8/22/2019

Remarks: Source Cs‐137, 5uCi, Sept 2017, 
CS: 61 



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

090918_4:51 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,535 8,270 10,265 1,100 6 OK OK CP 4:39 PM
090918_4:52 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,491 8,159 10,332 1,100 6 OK OK CP 4:40 PM
090918_4:53 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,365 8,257 10,108 1,100 6 OK OK CP 4:41 PM
090918_4:54 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,850 8,105 10,745 1,100 6 OK OK CP 4:42 PM
090918_4:55 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,655 8,200 10,455 1,100 6 OK OK CP 4:43 PM
090918_4:56 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,721 8,122 10,599 1,100 6 OK OK CP 4:44 PM
090918_4:57 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,512 8,197 10,315 1,100 6 OK OK CP 4:45 PM
090918_4:58 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,687 8,175 10,512 1,100 6 OK OK CP 4:46 PM
090918_4:59pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,599 7,998 10,601 1,100 6 OK OK CP 4:47 PM
090918_5:00 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,626 8,066 10,560 1,100 6 OK OK CP 4:48 PM
Instrument Ranges +20% ‐20%

SOURCE 22,325 14,883
BKG 9,786 6,524
NET 12,539 8,359

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR295016

Detector Model ‐ 2221r
Serial Number ‐ 271420

Calibration Date: 08/22/2018
Calibration Due: 08/22/2019

Remarks: Source Cs‐137, 5uCi, Sept 2017, 
CS: 61 



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

090918_5:04 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,885 8,558 10,327 950 6 OK OK CP 4:39 PM
090918_5:05 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,621 1,992 16,629 950 6 OK OK CP 4:40 PM
090918_5:06 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,554 8,062 10,492 950 6 OK OK CP 4:41 PM
090918_5:07 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,261 8,352 9,909 950 6 OK OK CP 4:42 PM
090918_5:08 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,870 8,412 10,458 950 6 OK OK CP 4:43 PM
090918_5:09 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,761 8,307 10,454 950 6 OK OK CP 4:44 PM
090918_5:10 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,539 7,988 10,551 950 6 OK OK CP 4:45 PM
090918_5:11 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,669 8,220 10,449 950 6 OK OK CP 4:46 PM
090918_5:12 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,462 8,427 10,035 950 6 OK OK CP 4:47 PM
090918_5:13 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,509 8,191 10,318 950 6 OK OK CP 4:48 PM
Instrument Ranges +20% ‐20%

SOURCE 22,336 14,890
BKG 9,181 6,121
NET 13,155 8,770

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR355782

Detector Model ‐ 2221r
Serial Number ‐ 218587

Calibration Date: 08/22/2018
Calibration Due: 08/22/2019

Remarks: Source Cs‐137, 5uCi, Sept 2017, 
CS: 61 



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL
Background 

Time

091418_20:52 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 10 4,990 OK OK OK CP 8:30 PM
091418_20:53 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 9 4,991 OK OK OK CP 8:31 PM
091418_20:54 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 8 4,992 OK OK OK CP 8:32 PM
091418_20:55 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 8 4,992 OK OK OK CP 8:33 PM
091418_20:56 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 8 4,992 OK OK OK CP 8:34 PM
091418_20:57 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK CP 8:35 PM
091418_20:58 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK CP 8:36 PM
091418_20:59 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK CP 8:37 PM
091418_21:00 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 8 4,992 OK OK OK CP 8:38 PM
091418_21:01 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 8 4,992 OK OK OK CP 8:39 PM

Instrument Ranges +20% ‐20%
NET 5,991 3,994

MicroRem Initial Instrument Setup

Remarks: Source Cs‐137, 5uCi, 
Sept 2017, CS: 61 

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ C690J
Calibration Date: 9/4/2018
Calibration Due: 9/4/2019



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL
Background 

Time

091418_20:41 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,000 5 2,995 OK OK OK CP 8:30 PM
091418_20:42 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,000 6 2,994 OK OK OK CP 8:31 PM
091418_20:43 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 7 3,493 OK OK OK CP 8:32 PM
091418_20:44 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,000 6 2,994 OK OK OK CP 8:33 PM
091418_20:45 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 6 3,494 OK OK OK CP 8:34 PM
091418_20:46 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,000 5 2,995 OK OK OK CP 8:35 PM
091418_20:47 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 5 3,495 OK OK OK CP 8:36 PM
091418_20:48 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 7 3,493 OK OK OK CP 8:37 PM
091418_20:49 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 6 3,494 OK OK OK CP 8:38 PM
091418_20:50 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 5 3,495 OK OK OK CP 8:39 PM

Instrument Ranges +20% ‐20%
NET 3,953 2,635

Comments:

Remarks: Source Cs‐137, 5uCi, 
Sept 2017, CS: 61 

MicroRem Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ E046A
CalibrationDate: 8/29/2018
Calibration Due: 8/29/2019



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL
Background 

Time

090918_4:22 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 9 4,991 OK OK OK OK 3:24 PM
090918_4:23 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 11 4,989 OK OK OK OK 3:25 PM
090918_4:24 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 10 4,990 OK OK OK OK 3:26 PM
090918_4:25 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 8 4,992 OK OK OK OK 3:27 PM
090918_4:26 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 9 4,991 OK OK OK OK 3:28 PM
090918_4:27 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 8 4,992 OK OK OK OK 3:29 PM
090918_4:28 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 11 4,989 OK OK OK OK 3:30 PM
090918_4:29 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 8 4,992 OK OK OK OK 3:31 PM
090918_4:30 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 11 4,989 OK OK OK OK 3:32 PM
090918_4:31 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 10 4,490 OK OK OK OK 3:33 PM
Instrument Ranges +20% ‐20%

NET 5,929 3,952
Comments:

MicroRem Initial Instrument Setup

Remarks: Source Cs‐137, 5uCi, 
Sept 2017, CS: 61 

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ 09027
Calibration Date: 9/5/2018
Calibration Due: 9/5/2019



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL
Background 

Time

090918_4:22 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK CP 3:24 PM
090918_4:23 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK CP 3:25 PM
090918_4:24 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK CP 3:26 PM
090918_4:25 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK CP 3:27 PM
090918_4:26 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK CP 3:28 PM
090918_4:27 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK CP 3:29 PM
090918_4:28 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,800 3 3,797 OK OK OK CP 3:30 PM
090918_4:29 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK CP 3:31 PM
090918_4:30 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK CP 3:32 PM
090918_4:31 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,800 5 3,795 OK OK OK CP 3:33 PM
Instrument Ranges +20% ‐20%

NET 4,747 3,164
Comments:

Remarks: Source Cs‐137, 5uCi, 
Sept 2017, CS: 61 

MicroRem Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ B293W
Calibration Date: 9/5/2018
Calibration Due: 9/5/2019



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL
Background 

Time

090918_5:11 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK CP 4:39 PM
090918_5:12 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 7 3,993 OK OK OK CP 4:40 PM
090918_5:13 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK CP 4:41 PM
090918_5:14 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,800 5 3,795 OK OK OK CP 4:42 PM
090918_5:15 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK CP 4:43 PM
090918_5:16 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,800 5 3,795 OK OK OK CP 4:44 PM
090918_5:17 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK CP 4:45 PM
090918_5:18 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK CP 4:46 PM
090918_5:19 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 7 3,493 OK OK OK CP 4:47 PM
090918_5:20 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 8 3,992 OK OK OK CP 4:48 PM
Instrument Ranges +20% ‐20%

NET 4,685 3,123

MicroRem Initial Instrument Setup

Remarks: Source Cs‐137, 5uCi, 
Sept 2017, CS: 61 

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ C850F
Calibration Date: 9/5/2018
Calibration Due: 9/5/2019



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL
Background 

Time

090918_5:11 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK CP 4:39 PM
090918_5:12 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK CP 4:40 PM
090918_5:13 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK CP 4:41 PM
090918_5:14 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 7 3,993 OK OK OK CP 4:42 PM
090918_5:15 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 7 3,993 OK OK OK CP 4:43 PM
090918_5:16 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,200 6 4,194 OK OK OK CP 4:44 PM
090918_5:17 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK CP 4:45 PM
090918_5:18 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK CP 4:46 PM
090918_5:19 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK CP 4:47 PM
090918_5:20 pm Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK CP 4:48 PM
Instrument Ranges +20% ‐20%

NET 4,817 3,211

MicroRem Initial Instrument Setup

Remarks: Source Cs‐137, 5uCi, 
Sept 2017, CS: 61 

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ C669J
Calibration Date: 9/5/2018
Calibration Due: 9/5/2019



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time

090818_5:04 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 4:48 PM
090818_5:05 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 4:49 PM
090818_5:06 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 4:50 PM
090818_5:07 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 70 2,930 OK OK OK CP 4:51 PM
090818_5:08 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 4:52 PM
090818_5:09 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 4:53 PM
090818_5:10 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 4:54 PM
090818_5:11 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 4:55 PM
090818_5:12 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 70 2,930 OK OK OK CP 4:56 PM
090818_5:13 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 50 2,950 OK OK OK CP 4:57 PM

Instrument Ranges +20% ‐20%
NET 3,527 2,351

Frisker Initial Instrument Setup

Remarks: Source ERG‐Tc‐99, 
93TC4700530

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

223414/PR112198
Calibration Date: 8/29/2018
Calibration Due: 8/29/2019



Date/Time Isotope Serial Number Source Activity (dpm)
Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL Background Time

090818_5:14 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 40 3,960 OK OK OK CP 4:48 PM
090818_5:15 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 40 3,960 OK OK OK CP 4:49 PM
090818_5:16 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 4:50 PM
090818_5:17 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 4:51 PM
090818_5:18 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 4:52 PM
090818_5:19 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 40 3,960 OK OK OK CP 4:53 PM
090818_5:20 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 4:54 PM
090818_5:21 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 4:55 PM
090818_5:22 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 40 3,960 OK OK OK CP 4:56 PM
090818_5:23 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 4:57 PM
Instrument Ranges +20% ‐20%

NET 4,744 3,162

Frisker Initial Instrument Setup

Remarks: Source ERG‐Tc‐99, 
93TC4700530

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

281989/PR251672
Calibration Date: 8/29/18
Calibration Due: 8/29/19



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time

090818_5:24 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 4:48 PM
090818_5:25 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,200 60 4,140 OK OK OK CP 4:49 PM
090818_5:26 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,200 40 4,160 OK OK OK CP 4:50 PM
090818_5:27 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,200 60 4,140 OK OK OK CP 4:51 PM
090818_5:28 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 4:52 PM
090818_5:29 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,200 40 4,160 OK OK OK CP 4:53 PM
090818_5:30 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,200 60 4,140 OK OK OK CP 4:54 PM
090818_5:31 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,200 50 4,150 OK OK OK CP 4:55 PM
090818_5:32 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,200 50 4,150 OK OK OK CP 4:56 PM
090818_5:33 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 4:57 PM

Instrument Ranges +20% ‐20%
NET 4,906 3,270

Frisker Initial Instrument Setup

Remarks: Source ERG‐Tc‐99, 
93TC4700530

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

143588/PR251713
Calibration Date: 8/29/18
Calibration Due: 8/29/19



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time

090818_5:34 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,600 50 3,550 OK OK OK CP 4:48 PM
090818_5:35 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,400 30 3,370 OK OK OK CP 4:49 PM
090818_5:36 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,400 50 3,350 OK OK OK CP 4:50 PM
090818_5:37 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,600 50 3,550 OK OK OK CP 4:51 PM
090818_5:38 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,400 60 3,340 OK OK OK CP 4:52 PM
090818_5:39 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,400 30 3,370 OK OK OK CP 4:53 PM
090818_5:40 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,500 40 3,460 OK OK OK CP 4:54 PM
090818_5:41 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,600 80 3,520 OK OK OK CP 4:55 PM
090818_5:42 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,600 40 3,560 OK OK OK CP 4:56 PM
090818_5:43 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,600 30 3,570 OK OK OK CP 4:57 PM

Instrument Ranges +20% ‐20%
NET 4,157 2,771

Frisker Initial Instrument Setup

Remarks: Source ERG‐Tc‐99, 
93TC4700530

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

223424/PR229888
Calibration Date: 8/29/18
Calibration Due: 8/29/19



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time

090818_5:44 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,800 50 3,750 OK OK OK CP 4:48 PM
090818_5:45 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 4:49 PM
090818_5:46 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,800 40 3,760 OK OK OK CP 4:50 PM
090818_5:47 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,800 50 3,750 OK OK OK CP 4:51 PM
090818_5:48 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,800 60 3,740 OK OK OK CP 4:52 PM
090818_5:49 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,800 40 3,760 OK OK OK CP 4:53 PM
090818_5:50 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,800 60 3,740 OK OK OK CP 4:54 PM
090818_5:51 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,800 50 3,750 OK OK OK CP 4:55 PM
090818_5:52 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,800 40 3,760 OK OK OK CP 4:56 PM
090818_5:53 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,800 40 3,760 OK OK OK CP 4:57 PM

Instrument Ranges +20% ‐20%
NET 4,525 3,017

Frisker Initial Instrument Setup

Remarks: Source ERG‐Tc‐99, 
93TC4700530

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 8/29/18
Calibration Due: 8/29/19



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time

090818_5:54 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,200 50 3,150 OK OK OK CP 4:48 PM
090818_5:55 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,400 60 3,340 OK OK OK CP 4:49 PM
090818_5:56 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,300 40 3,260 OK OK OK CP 4:50 PM
090818_5:57 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,300 50 3,250 OK OK OK CP 4:51 PM
090818_5:58 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,300 60 3,240 OK OK OK CP 4:52 PM
090818_5:59 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,300 40 3,260 OK OK OK CP 4:53 PM
090818_6:00 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,300 60 3,240 OK OK OK CP 4:54 PM
090818_6:01 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,300 50 3,250 OK OK OK CP 4:55 PM
090818_6:02 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,300 40 3,260 OK OK OK CP 4:56 PM
090818_6:03 pm Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,200 40 3,160 OK OK OK CP 4:57 PM

Instrument Ranges +20% ‐20%
NET 3,889 2,593

Frisker Initial Instrument Setup

Remarks: Source ERG‐Tc‐99, 
93TC4700530

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

276873/PR291397
Calibration Date: 8/29/18
Calibration Due: 8/29/19



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

10/27/2018 14:45 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,800 7,639 11,161 858 5.7 OK OK CP 13:33
10/27/2018 14:46 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,653 7,802 10,851 858 5.7 OK OK CP 13:34
10/27/2018 14:47 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,741 7,747 10,994 858 5.7 OK OK CP 13:35
10/27/2018 14:48 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,694 7,769 10,925 858 5.7 OK OK CP 13:36
10/27/2018 14:49 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,722 7,842 10,880 858 5.7 OK OK CP 13:37
10/27/2018 14:50 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,679 7,975 10,704 858 5.7 OK OK CP 13:38
10/27/2018 14:51 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,721 7,691 11,030 858 5.7 OK OK CP 13:39
10/27/2018 14:52 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,592 7,708 10,884 858 5.7 OK OK CP 13:40
10/27/2018 14:53 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,603 7,707 10,896 858 5.7 OK OK CP 13:41
10/27/2018 14:54 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,060 7,801 11,259 858 5.7 OK OK CP 13:42
Instrument Ranges +20% ‐20%

SOURCE 22,472 14,981
BKG 9,322 6,214
NET 13,150 8,767

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR375290

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 08/22/2018
Calibration Due: 08/22/2019

Remarks: Source Cs‐137, 5uCi, Sept 2017, CS: 
61, Counts taken at 18 inches. 



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL
Background 

Time

10/27/2018 14:45 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 6 4,494 OK OK OK CP 13:33
10/27/2018 14:46 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 7 4,493 OK OK OK CP 13:34
10/27/2018 14:47 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 6 4,494 OK OK OK CP 13:35
10/27/2018 14:48 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 7 4,493 OK OK OK CP 13:36
10/27/2018 14:49 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 7 4,493 OK OK OK CP 13:37
10/27/2018 14:50 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 8 4,492 OK OK OK CP 13:38
10/27/2018 14:51 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 10 4,490 OK OK OK CP 13:39
10/27/2018 14:52 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 8 4,492 OK OK OK CP 13:40
10/27/2018 14:53 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 7 4,493 OK OK OK CP 13:41
10/27/2018 14:54 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 6 4,494 OK OK OK CP 13:42
Instrument Ranges +20% ‐20%

NET 5,391 3,594
Comments:

MicroRem Initial Instrument Setup

Remarks: Source Cs‐137, 5uCi, 
Sept 2017, CS: 61 

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ MicroRem Serial Number ‐ 09027
Calibration Date: 09/05/2018
Calibration Due: 09/05/2019



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time

10/27/2018 14:45 Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 40 2,960 OK OK OK CP 13:33
10/27/2018 14:46 Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 50 2,950 OK OK OK CP 13:34
10/27/2018 14:47 Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 13:35
10/27/2018 14:48 Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 70 2,930 OK OK OK CP 13:36
10/27/2018 14:49 Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 80 2,920 OK OK OK CP 13:37
10/27/2018 14:50 Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 13:38
10/27/2018 14:51 Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 13:39
10/27/2018 14:52 Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 50 2,950 OK OK OK CP 13:40
10/27/2018 14:53 Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 13:41
10/27/2018 14:54 Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 13:42
Instrument Ranges +20% ‐20%

NET 3,529 2,353

Frisker Initial Instrument Setup

Remarks: Source ERG‐Tc‐99, 
93TC4700530

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

223414/PR112198
Calibration Date: 08/29/2018
Calibration Due: 08/29/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

10/27/2018  15:00:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 17,599 7,695 9,904 1,154 6.1 OK OK CP 13:43
10/27/2018  15:01:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 17,777 7,630 10,147 1,154 6.1 OK OK CP 13:44
10/27/2018  15:02:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 17,654 7,846 9,808 1,154 6.1 OK OK CP 13:45
10/27/2018  15:03:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 17,521 7,867 9,654 1,154 6.1 OK OK CP 13:46
10/27/2018  15:04:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 17,588 7,743 9,845 1,154 6.1 OK OK CP 13:47
10/27/2018  15:05:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 17,652 7,785 9,867 1,154 6.1 OK OK CP 13:48
10/27/2018  15:06:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 17,841 7,669 10,172 1,154 6.1 OK OK CP 13:49
10/27/2018  15:07:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 17,655 7,674 9,981 1,154 6.1 OK OK CP 13:50
10/27/2018  15:08:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 17,539 7,711 9,828 1,154 6.1 OK OK CP 13:51
10/27/2018  15:09:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 17,660 7,745 9,915 1,154 6.1 OK OK CP 13:52

Instrument Ranges +20% ‐20%
SOURCE 21,178 14,119
BKG 9,284 6,189
NET 11,895 7,930

Ludlum 2221_44‐10 Initial Instrument Setup

Remarks: Source Cs‐137, 5uCi, Sept 2017, CS: 
61, Counts taken at 18 inches. 

Comments:

Project Name ‐ FCUP Tribal Lands
Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150851

Detector Model ‐ 2221r
Serial Number ‐ 268651

Calibration Date: 09/10/2018
Calibration Due: 09/10/2019



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL
Background 

Time

10/27/2018  15:00:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,000 5 2,995 OK OK OK CP 13:43
10/27/2018  15:01:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,000 6 2,994 OK OK OK CP 13:44
10/27/2018  15:02:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,000 6 2,994 OK OK OK CP 13:45
10/27/2018  15:03:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 3 3,497 OK OK OK CP 13:46
10/27/2018  15:04:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,000 4 2,996 OK OK OK CP 13:47
10/27/2018  15:05:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,000 4 2,996 OK OK OK CP 13:48
10/27/2018  15:06:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 4 3,496 OK OK OK CP 13:49
10/27/2018  15:07:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 3 3,497 OK OK OK CP 13:50
10/27/2018  15:08:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 3 3,497 OK OK OK CP 13:51
10/27/2018  15:09:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 3 3,497 OK OK OK CP 13:52

Instrument Ranges +20% ‐20%
NET 3,895 2,597

Comments:

Remarks: Source Cs‐137, 5uCi, 
Sept 2017, CS: 61 

MicroRem Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ MicroRem Serial Number ‐ B293W
Calibration Date: 09/05/2018
Calibration Due: 09/05/2019



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time

10/27/2018  15:00:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 13:43
10/27/2018  15:01:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 13:44
10/27/2018  15:02:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 50 4,950 OK OK OK CP 13:45
10/27/2018  15:03:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 50 4,950 OK OK OK CP 13:46
10/27/2018  15:04:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 50 4,950 OK OK OK CP 13:47
10/27/2018  15:05:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 60 4,940 OK OK OK CP 13:48
10/27/2018  15:06:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 50 4,950 OK OK OK CP 13:49
10/27/2018  15:07:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 50 4,950 OK OK OK CP 13:50
10/27/2018  15:08:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 50 4,950 OK OK OK CP 13:51
10/27/2018  15:09:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 40 4,960 OK OK OK CP 13:52

Instrument Ranges +20% ‐20%
NET 5,698 3,798

Frisker Initial Instrument Setup

Remarks: Source ERG‐Tc‐99, 
93TC4700530

Comments

Project Name/Number ‐ FCUP Tribal Lands Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

281989/PR251672
Calibration Date: 08/29/2018
Calibration Due: 08/29/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net          
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
10/27/2018  15:15:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,998 8,274 10,724 953 5.9 OK OK CP 12:53
10/27/2018  15:16:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,109 7,974 11,135 953 5.9 OK OK CP 12:54
10/27/2018  15:17:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,210 8,055 11,155 953 5.9 OK OK CP 12:55
10/27/2018  15:18:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,163 8,049 11,114 953 5.9 OK OK CP 12:56
10/27/2018  15:19:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,304 7,865 11,439 953 5.9 OK OK CP 12:57
10/27/2018  15:20:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,057 8,023 11,034 953 5.9 OK OK CP 12:58
10/27/2018  15:21:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,079 7,926 11,153 953 5.9 OK OK CP 12:59
10/27/2018  15:22:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,864 8,071 10,793 953 5.9 OK OK CP 13:00
10/27/2018  15:23:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,934 8,093 10,841 953 5.9 OK OK CP 13:01
10/27/2018  15:24:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,146 7,959 11,187 953 5.9 OK OK CP 13:02

Instrument Ranges +20% ‐20%
SOURCE 22,904 15,269
BKG 9,635 6,423
NET 13,269 8,846

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal Lands
Ratemeter Model ‐ 44‐10
Serial Number ‐ PR375296

Detector Model ‐ 2221r
Serial Number ‐ 190206

Calibration Date: 08/22/2018
Calibration Due: 08/22/2019

Remarks: Source Cs‐137, 5uCi, Sept 2017, 
CS: 61, Counts taken at 18 inches. 



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL
Background 

Time

10/27/2018  15:15:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK CP 12:53
10/27/2018  15:16:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK CP 12:54
10/27/2018  15:17:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK CP 12:55
10/27/2018  15:18:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 8 4,992 OK OK OK CP 12:56
10/27/2018  15:19:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 8 4,992 OK OK OK CP 12:57
10/27/2018  15:20:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 8 4,992 OK OK OK CP 12:58
10/27/2018  15:21:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK CP 12:59
10/27/2018  15:22:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK CP 13:00
10/27/2018  15:23:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK CP 13:01
10/27/2018  15:24:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK CP 13:02

Instrument Ranges +20% ‐20%
NET 5,992 3,994

MicroRem Initial Instrument Setup

Remarks: Source Cs‐137, 5uCi, 
Sept 2017, CS: 61 

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ C690J
Calibration Date: 09/04/2018
Calibration Due: 09/04/2019



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time

10/27/2018  15:15:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 12:53
10/27/2018  15:16:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 12:54
10/27/2018  15:17:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 12:55
10/27/2018  15:18:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 12:56
10/27/2018  15:19:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 12:57
10/27/2018  15:20:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 40 3,960 OK OK OK CP 12:58
10/27/2018  15:21:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 12:59
10/27/2018  15:22:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 13:00
10/27/2018  15:23:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 13:01
10/27/2018  15:24:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 13:02

Instrument Ranges +20% ‐20%
NET 4,736 3,158

Frisker Initial Instrument Setup

Remarks: Source ERG‐Tc‐
99, 93TC4700530

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

281933/PR085991
Calibration Date: 10/15/2018
Calibration Due: 10/15/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

10/27/2018  15:30:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,768 7,846 10,922 1,152 6 OK OK CP 13:03
10/27/2018  15:31:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,396 7,872 10,524 1,152 6 OK OK CP 13:04
10/27/2018  15:32:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,485 7,698 10,787 1,152 6 OK OK CP 13:05
10/27/2018  15:33:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,692 7,766 10,926 1,152 6 OK OK CP 13:06
10/27/2018  15:34:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,543 7,902 10,641 1,152 6 OK OK CP 13:07
10/27/2018  15:35:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,234 7,652 10,582 1,152 6 OK OK CP 13:08
10/27/2018  15:36:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,782 7,815 10,967 1,152 6 OK OK CP 13:09
10/27/2018  15:37:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,496 7,727 10,769 1,152 6 OK OK CP 13:10
10/27/2018  15:38:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,523 7,634 10,889 1,152 6 OK OK CP 13:11
10/27/2018  15:39:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,412 7,744 10,668 1,152 6 OK OK CP 13:12

Instrument Ranges +20% ‐20%
SOURCE 22,240 14,826
BKG 9,319 6,212
NET 12,921 8,614

Comments:

Ludlum 2221_44‐10 Initial Instrument Setup

Project Name ‐ FCUP Tribal Lands
Ratemeter Model ‐ 44‐10
Serial Number ‐ PR357754

Detector Model ‐ 2221r
Serial Number ‐ 117328

Calibration Date: 08/22/2018
Calibration Due: 08/22/2019

Remarks: Source Cs‐137, 5uCi, Sept 2017, 
CS: 61, Counts taken at 18 inches. 



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net            
urem/hr

HV BATT DISP INITIAL
Background 

Time

10/27/2018  15:30:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 9 3,991 OK OK OK CP 13:03
10/27/2018  15:31:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 9 3,991 OK OK OK CP 13:04
10/27/2018  15:32:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 8 3,992 OK OK OK CP 13:05
10/27/2018  15:33:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 9 3,991 OK OK OK CP 13:06
10/27/2018  15:34:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 9 3,991 OK OK OK CP 13:07
10/27/2018  15:35:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 10 3,990 OK OK OK CP 13:08
10/27/2018  15:36:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 10 3,990 OK OK OK CP 13:09
10/27/2018  15:37:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 9 3,991 OK OK OK CP 13:10
10/27/2018  15:38:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 7 3,993 OK OK OK CP 13:11
10/27/2018  15:39:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 8 3,992 OK OK OK CP 13:12

Instrument Ranges +20% ‐20%
NET 4,789 3,193

Comments:

Remarks: Source Cs‐137, 5uCi, 
Sept 2017, CS: 61 

MicroRem Initial Instrument Setup

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ E046A
Calibration Date: 08/29/2018
Calibration Due: 08/29/2019



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time

10/27/2018  15:30:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 13:03
10/27/2018  15:31:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 13:04
10/27/2018  15:32:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 50 2,950 OK OK OK CP 13:05
10/27/2018  15:33:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 13:06
10/27/2018  15:34:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 60 2,940 OK OK OK CP 13:07
10/27/2018  15:35:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 40 2,960 OK OK OK CP 13:08
10/27/2018  15:36:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 50 2,950 OK OK OK CP 13:09
10/27/2018  15:37:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 40 2,960 OK OK OK CP 13:10
10/27/2018  15:38:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 40 2,960 OK OK OK CP 13:11
10/27/2018  15:39:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 3,000 40 2,960 OK OK OK CP 13:12

Instrument Ranges +20% ‐20%
NET 3,540 2,360

Frisker Initial Instrument Setup

Remarks: Source ERG‐Tc‐
99, 93TC4700530

Comments

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

223424/PR229888
Calibration Date: 08/29/2018
Calibration Due: 08/29/2019



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time

10/27/2018  15:45:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 40 4,960 OK OK OK CP 14:17
10/27/2018  15:46:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 50 4,950 OK OK OK CP 14:18
10/27/2018  15:47:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 50 4,950 OK OK OK CP 14:19
10/27/2018  15:48:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 60 4,940 OK OK OK CP 14:20
10/27/2018  15:49:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 50 4,950 OK OK OK CP 14:21
10/27/2018  15:50:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 50 4,950 OK OK OK CP 14:22
10/27/2018  15:51:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 50 4,950 OK OK OK CP 14:23
10/27/2018  15:52:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 50 4,950 OK OK OK CP 14:24
10/27/2018  15:53:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 60 4,940 OK OK OK CP 14:25
10/27/2018  15:54:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 5,000 60 4,940 OK OK OK CP 14:26

Instrument Ranges +20% ‐20%
NET 5,938 3,958

Frisker Initial Instrument Setup

Remarks: Source ERG‐Tc‐99, 
93TC4700530

Comments:

Project Name/Number ‐ FCUP Tribal 
Lands

Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 08/29/2018
Calibration Due: 08/29/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background      

CPM 
Net             
CPM

HV BATT SPKR DISP INITIAL
Background 

Time
10/27/2018  15:45:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,331 7,640 10,691 1,105 6 OK OK CP 14:17
10/27/2018  15:46:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,519 7,761 10,758 1,105 6 OK OK CP 14:18
10/27/2018  15:47:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,037 7,797 11,240 1,105 6 OK OK CP 14:19
10/27/2018  15:48:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,675 7,776 10,899 1,105 6 OK OK CP 14:20
10/27/2018  15:49:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 17,859 7,388 10,471 1,105 6 OK OK CP 14:21
10/27/2018  15:50:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,328 7,419 10,909 1,105 6 OK OK CP 14:22
10/27/2018  15:51:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 17,947 7,326 10,621 1,105 6 OK OK CP 14:23
10/27/2018  15:52:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,243 7,345 10,898 1,105 6 OK OK CP 14:24
10/27/2018  15:53:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,748 7,749 10,999 1,105 6 OK OK CP 14:25
10/27/2018  15:54:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,894 7,362 11,532 1,105 6 OK OK CP 14:26

Instrument Ranges +20% ‐20%
SOURCE 22,150 14,766
BKG 9,068 6,045
NET 13,082 8,721

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal Lands
Ratemeter Model ‐ 44‐10
Serial Number ‐ PR295016

Detector Model ‐ 2221r
Serial Number ‐ 271420

Calibration Date: 08/22/2018
Calibration Due: 08/22/2019

Remarks: Source Cs‐137, 5uCi, Sept 2017, 
CS: 61, Counts taken at 18 inches. 



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net                
urem/hr

HV BATT DISP INITIAL
Background 

Time

10/27/2018  15:45:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 6 4,494 OK OK OK CP 14:17
10/27/2018  15:46:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 7 4,493 OK OK OK CP 14:18
10/27/2018  15:47:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 8 4,492 OK OK OK CP 14:19
10/27/2018  15:48:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 7 4,493 OK OK OK CP 14:20
10/27/2018  15:49:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 7 4,493 OK OK OK CP 14:21
10/27/2018  15:50:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 8 4,492 OK OK OK CP 14:22
10/27/2018  15:51:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 8 4,492 OK OK OK CP 14:23
10/27/2018  15:52:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 7 4,493 OK OK OK CP 14:24
10/27/2018  15:53:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 8 4,492 OK OK OK CP 14:25
10/27/2018  15:54:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 6 4,494 OK OK OK CP 14:26

Instrument Ranges +20% ‐20%
NET 5,391 3,594

MicroRem Initial Instrument Setup

Remarks: Source Cs‐137, 
5uCi, Sept 2017, CS: 61 

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ C850F
Calibration Date: 09/05/2018
Calibration Due: 09/05/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

CPM 
Background     

CPM 
Net             CPM HV BATT SPKR DISP INITIAL

Background 
Time

10/27/2018  16:00:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,717 8,166 10,551 950 6 OK OK CP 14:27
10/27/2018  16:01:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,741 8,148 10,593 950 6 OK OK CP 14:28
10/27/2018  16:02:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,038 8,049 10,989 950 6 OK OK CP 14:29
10/27/2018  16:03:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,969 7,834 11,135 950 6 OK OK CP 14:30
10/27/2018  16:04:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,960 7,831 11,129 950 6 OK OK CP 14:31
10/27/2018  16:05:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,003 7,734 11,269 950 6 OK OK CP 14:32
10/27/2018  16:06:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,244 7,479 11,765 950 6 OK OK CP 14:33
10/27/2018  16:07:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,126 7,692 11,434 950 6 OK OK CP 14:34
10/27/2018  16:08:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 19,189 7,421 11,768 950 6 OK OK CP 14:35
10/27/2018  16:09:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 18,815 7,526 11,289 950 6 OK OK CP 14:36

Instrument Ranges +20% ‐20%
SOURCE 22,776 15,184
BKG 9,346 6,230
NET 13,431 8,954

Ludlum 2221_44‐10 Initial Instrument Setup

Comments:

Project Name ‐ FCUP Tribal Lands
Ratemeter Model ‐ 44‐10
Serial Number ‐ PR355782

Detector Model ‐ 2221r
Serial Number ‐ 218587

Calibration Date: 08/22/2018
Calibration Due: 08/22/2019

Remarks: Source Cs‐137, 5uCi, Sept 2017, CS: 
61, Counts taken at 18 inches. 



Date/Time Isotope Serial Number Source Activity (uCi)
Source Check 

urem/hr
Background 
urem/hr

Net             
urem/hr

HV BATT DISP INITIAL
Background 

Time

10/27/2018  16:00:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK CP 14:27
10/27/2018  16:01:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK CP 14:28
10/27/2018  16:02:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK CP 14:29
10/27/2018  16:03:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK CP 14:30
10/27/2018  16:04:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK CP 14:31
10/27/2018  16:05:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK CP 14:32
10/27/2018  16:06:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK CP 14:33
10/27/2018  16:07:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK CP 14:34
10/27/2018  16:08:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 5 4,995 OK OK OK CP 14:35
10/27/2018  16:09:00 PM Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 5 4,995 OK OK OK CP 14:36

Instrument Ranges +20% ‐20%
NET 5,993 3,995

MicroRem Initial Instrument Setup

Remarks: Source Cs‐137, 5uCi, 
Sept 2017, CS: 61 

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ MicroRem Serial Number ‐ C669J
Calibration Date: 9/5/2018
Calibration Due: 9/5/2019



Date/Time Isotope
Serial 

Number
Source Activity (dpm)

Source 
Check 
CPM

Background 
CPM

Net       
CPM

HV BATT DISP INITIAL
Background 

Time

10/27/2018  16:00:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 40 3,960 OK OK OK CP 14:27
10/27/2018  16:01:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 14:28
10/27/2018  16:02:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 14:29
10/27/2018  16:03:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 14:30
10/27/2018  16:04:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 14:31
10/27/2018  16:05:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 50 3,950 OK OK OK CP 14:32
10/27/2018  16:06:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 14:33
10/27/2018  16:07:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 14:34
10/27/2018  16:08:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 14:35
10/27/2018  16:09:00 PM Tc 99 93TC4700530 29000 dpm 1‐29‐93 4,000 60 3,940 OK OK OK CP 14:36

Instrument Ranges +20% ‐20%
NET 4,733 3,155

Frisker Initial Instrument Setup

Remarks: Source ERG‐Tc‐99, 
93TC4700530

Comments:

Project Name/Number ‐ FCUP Tribal Lands Model ‐ Model 12 with Model 44‐9
Serial Number ‐ 

276873/PR291397
Calibration Date: 08/29/2018
Calibration Due: 08/29/2019



Serial Number: Calibration Date:
218559/PR357749 5/29/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check CPM Background CPM

Net           
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

 06062019 1333 Cs‐137 99‐0292 5.9 uCi 18,895 9,331 9,564 855 5.9 OK JY
 06062019 1337 Cs‐137 99‐0292 5.9 uCi 18,816 9,551 9,265 855 5.9 OK JY
 06062019 1345 Cs‐137 99‐0292 5.9 uCi 18,590 9,487 9,103 855 5.9 OK JY
 06062019 1350 Cs‐137 99‐0292 5.9 uCi 18,769 9,594 9,175 855 5.9 OK JY
 06062019 1356 Cs‐137 99‐0292 5.9 uCi 18,588 9,582 9,006 855 5.9 OK JY
 06062019 1401 Cs‐137 99‐0292 5.9 uCi 18,789 9,366 9,423 855 5.9 OK JY
 06062019 1407 Cs‐137 99‐0292 5.9 uCi 18,621 9,434 9,187 855 5.9 OK JY
 06062019 1413 Cs‐137 99‐0292 5.9 uCi 18,565 9,326 9,239 855 5.9 OK JY
 06062019 1418 Cs‐137 99‐0292 5.9 uCi 18,697 9,527 9,170 855 5.9 OK JY
 06062019 1426 Cs‐137 99‐0292 5.9 uCi 18,703 9,453 9,250 855 5.9 OK JY
 06062019 1432 Cs‐137 99‐0292 5.9 uCi 18,819 9,547 9,272 855 5.9 OK JY
 06062019 1438 Cs‐137 99‐0292 5.9 uCi 18,605 9,618 8,987 855 5.9 OK JY
 06062019 1443 Cs‐137 99‐0292 5.9 uCi 18,417 9,312 9,105 855 5.9 OK JY
 06062019 1449 Cs‐137 99‐0292 5.9 uCi 18,748 9,578 9,170 855 5.9 OK JY
 06062019 1454 Cs‐137 99‐0292 5.9 uCi 18,480 9,374 9,106 855 5.9 OK JY
 06062019 1500 Cs‐137 99‐0292 5.9 uCi 18,847 9,443 9,404 855 5.9 OK JY
 06062019 1506 Cs‐137 99‐0292 5.9 uCi 18,802 9,550 9,252 855 5.9 OK JY
 06062019 1511 Cs‐137 99‐0292 5.9 uCi 18,827 9,509 9,318 855 5.9 OK JY
 06062019 1520 Cs‐137 99‐0292 5.9 uCi 18,723 9,555 9,168 855 5.8 OK JY
 06062019 1525 Cs‐137 99‐0292 5.9 uCi 18,826 9,494 9,332 855 5.8 OK JY

Instrument Ranges + 3 ‐ 3 Average: Average:  Mean x
NET 9,646 8,804 18706.35 9481.55 9224.8

Acceptable Range Chi2  17.70

Initial Instrument Setup

10.12 ‐ 30.14

Project Name/Number: Model (Scaler/Detector): Calibration Due:  Decay Activity Date
FCUP‐NN L2221 / L44‐10 5/29/2020 06/06/19

Location of  initial instrument setup:

Gouldings Room 343



Serial Number: Calibration Date:
218564/PR154617 4/16/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check CPM Background CPM

Net           
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

 06062019 1332 Cs‐137 99‐0292 5.9 uCi 18305 9229 9076 1099 5.6 OK JY
 06062019 1336 Cs‐137 99‐0292 5.9 uCi 17737 9061 8676 1099 5.5 OK JY
 06062019 1343 Cs‐137 99‐0292 5.9 uCi 18039 9200 8839 1099 6.2 OK JY Batteries Changed
 06062019 1349 Cs‐137 99‐0292 5.9 uCi 18049 9000 9049 1099 6.2 OK JY
 06062019 1355 Cs‐137 99‐0292 5.9 uCi 17932 9051 8881 1099 6.2 OK JY
 06062019 1400 Cs‐137 99‐0292 5.9 uCi 17885 9143 8742 1099 6.2 OK JY
 06062019 1406 Cs‐137 99‐0292 5.9 uCi 17836 9130 8706 1099 6.2 OK JY
 06062019 1412 Cs‐137 99‐0292 5.9 uCi 18085 9394 8691 1099 6.2 OK JY
 06062019 1417 Cs‐137 99‐0292 5.9 uCi 18087 9150 8937 1099 6.2 OK JY
 06062019 1425 Cs‐137 99‐0292 5.9 uCi 17981 9349 8632 1099 6.2 OK JY
 06062019 1431 Cs‐137 99‐0292 5.9 uCi 17996 9346 8650 1099 6.2 OK JY
 06062019 1437 Cs‐137 99‐0292 5.9 uCi 18016 9049 8967 1099 6.2 OK JY
 06062019 1442 Cs‐137 99‐0292 5.9 uCi 18005 9059 8946 1099 6.2 OK JY
 06062019 1448 Cs‐137 99‐0292 5.9 uCi 17820 9354 8466 1099 6.2 OK JY
 06062019 1453 Cs‐137 99‐0292 5.9 uCi 18082 9050 9032 1099 6.2 OK JY
 06062019 1459 Cs‐137 99‐0292 5.9 uCi 18132 9153 8979 1099 6.2 OK JY
 06062019 1505 Cs‐137 99‐0292 5.9 uCi 18050 9315 8735 1099 6.2 OK JY
 06062019 1510 Cs‐137 99‐0292 5.9 uCi 17975 9069 8906 1099 6.1 OK JY
 06062019 1519 Cs‐137 99‐0292 5.9 uCi 18134 9215 8919 1099 6.1 OK JY
 06062019 1525 Cs‐137 99‐0292 5.9 uCi 17896 9068 8828 1099 6.1 OK JY

Instrument Ranges + 3 ‐ 3 Average: Average:  Mean x

NET 9325 8341 18002.1 9169.25 8832.85
Acceptable Range Chi2  17.48

Initial Instrument Setup

10.12 ‐ 30.14

Project Name/Number: Model (Scaler/Detector): Calibration Due:  Decay Activity Date
FCUP‐NN L2221 / L44‐10 4/16/2020 06/06/19

Location of  initial instrument setup:

Gouldings Room 343



Serial Number:
2079

Date Isotope Serial Number
Source Activity 

(µCi)
Source Check 

µrem/hr
Background 
µrem/hr

Net           
µrem/hr

HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 9 4991 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 8 4992 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 11 4989 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 10 4990 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 10 4990 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 8 4992 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 7 4993 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 7 4993 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 7 4993 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 6 4994 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 8 4992 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 8 4992 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 11 4989 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 10 4990 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 9 4991 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 8 4992 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 10 4990 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 9 4991 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 10 4990 OK OK OK CP
6/7/19 Cs‐137 99‐0292 5.9 uCi 5000 12 4988 OK OK OK CP

Instrument Ranges +20% ‐20% Average: Average:
NET 5989 3993 5000 8.9

Initial Instrument Setup

Room 343 Gouldings Lodge, Arizona

Remarks: Project Name/Number: Model:
FCUP‐Tribal Bicron microRem

Calibration Due: 
12/21/2019

Calibration Date:
12/21/2018

Location of initial instument setup:



Initial Instrument Setup

Serial Number: Calibration Date:
262328/PR357755 8/20/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check 

CPM
Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

09/23/2019 1638 CS-137 99-0292 5.9 uCi 16289 5573 10716 898 5.6 OK CP
09/23/2019 1641 CS-137 99-0292 5.9 uCi 16229 5764 10465 898 5.6 OK CP
09/23/2019 1644 CS-137 99-0292 5.9 uCi 16281 5683 10598 898 5.6 OK CP
09/23/2019 1647 CS-137 99-0292 5.9 uCi 16197 5672 10525 898 5.6 OK CP
09/23/2019 1650 CS-137 99-0292 5.9 uCi 16069 5612 10457 898 5.6 OK CP
09/23/2019 1653 CS-137 99-0292 5.9 uCi 16148 5784 10364 898 5.6 OK CP
09/23/2019 1656 CS-137 99-0292 5.9 uCi 16167 5673 10494 898 5.6 OK CP
09/23/2019 1659 CS-137 99-0292 5.9 uCi 16137 5606 10531 898 5.6 OK CP
09/23/2019 1702 CS-137 99-0292 5.9 uCi 16128 5631 10497 898 5.6 OK CP
09/23/2019 1705 CS-137 99-0292 5.9 uCi 16116 5694 10422 898 5.6 OK CP
09/23/2019 1708 CS-137 99-0292 5.9 uCi 16198 5737 10461 898 5.6 OK CP
09/23/2019 1711 CS-137 99-0292 5.9 uCi 16128 5700 10428 898 5.6 OK CP
09/23/2019 1714 CS-137 99-0292 5.9 uCi 16145 5687 10458 898 5.6 OK CP
09/23/2019 1717 CS-137 99-0292 5.9 uCi 15931 5603 10328 898 5.6 OK CP
09/23/2019 1720 CS-137 99-0292 5.9 uCi 16157 5847 10310 898 5.6 OK CP
09/23/2019 1723 CS-137 99-0292 5.9 uCi 16074 5871 10203 898 5.6 OK CP
09/23/2019 1726 CS-137 99-0292 5.9 uCi 16230 5754 10476 898 5.6 OK CP
09/23/2019 1729 CS-137 99-0292 5.9 uCi 16268 5728 10540 898 5.6 OK CP
09/23/2019 1732 CS-137 99-0292 5.9 uCi 16158 5677 10481 898 5.6 OK CP
09/23/2019 1735 CS-137 99-0292 5.9 uCi 16179 5660 10519 898 5.6 OK CP

Instrument Ranges + 3σ - 3σ Average: Average: γ Mean x

NET 10790 10137 16161.45 5697.8 10463.65
Acceptable Range Chi2 21.4410.12 - 30.14

Project Name/Number: Model (Scaler/Detector): Calibration Due: Decay Activity Date
FCUP-Tribal L2221 / L44-10 8/20/2020 09/23/19

Location of  initial instrument setup:
Room 331, Home2Suites, Farmington, NM



Initial Instrument Setup

Serial Number:
1622

Date Isotope Serial Number
Source Activity 

(µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

09/23/2019 1638 CS-137 99-0292 5.9 uCi 5000 3 4997 OK OK OK CP
09/23/2019 1641 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/23/2019 1644 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/23/2019 1647 CS-137 99-0292 5.9 uCi 5000 6 4994 OK OK OK CP
09/23/2019 1650 CS-137 99-0292 5.9 uCi 5000 3 4997 OK OK OK CP
09/23/2019 1653 CS-137 99-0292 5.9 uCi 5000 2 4998 OK OK OK CP
09/23/2019 1656 CS-137 99-0292 5.9 uCi 5000 2 4998 OK OK OK CP
09/23/2019 1659 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/23/2019 1702 CS-137 99-0292 5.9 uCi 5000 3 4997 OK OK OK CP
09/23/2019 1705 CS-137 99-0292 5.9 uCi 5000 6 4994 OK OK OK CP
09/23/2019 1708 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/23/2019 1711 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/23/2019 1714 CS-137 99-0292 5.9 uCi 5000 3 4997 OK OK OK CP
09/23/2019 1717 CS-137 99-0292 5.9 uCi 5000 2 4998 OK OK OK CP
09/23/2019 1720 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/23/2019 1723 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/23/2019 1726 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/23/2019 1729 CS-137 99-0292 5.9 uCi 5000 7 4993 OK OK OK CP
09/23/2019 1732 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/23/2019 1735 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP

Instrument Ranges +20% -20% Average: Average:
NET 5995 3997 5000 4.1 Room 331, Home2Suites, Farmington, NM

Remarks: 
taken on contact 

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Calibration Due: 
9/5/2020

Calibration Date:
9/5/2019

Location of initial instument setup:



Initial Instrument Setup

Serial Number: Calibration Date
172732/PR193658 8/22/2019

Date/Time Isotope Serial Number
Source Activity 

(dpm)
Source Check CPM Background CPM

Net                
CPM

HV 
OK

BATT 
OK

DISP 
OK

INITIALS NOTES

09/23/2019 1638 SR-90 98SR470-0731 19069 dpm 4600 20 4580 OK OK OK CP
09/23/2019 1641 SR-90 98SR470-0731 19069 dpm 4600 40 4560 OK OK OK CP
09/23/2019 1644 SR-90 98SR470-0731 19069 dpm 4800 30 4770 OK OK OK CP
09/23/2019 1647 SR-90 98SR470-0731 19069 dpm 4700 40 4660 OK OK OK CP
09/23/2019 1650 SR-90 98SR470-0731 19069 dpm 4600 20 4580 OK OK OK CP
09/23/2019 1653 SR-90 98SR470-0731 19069 dpm 4600 30 4570 OK OK OK CP
09/23/2019 1656 SR-90 98SR470-0731 19069 dpm 4700 30 4670 OK OK OK CP
09/23/2019 1659 SR-90 98SR470-0731 19069 dpm 4600 30 4570 OK OK OK CP
09/23/2019 1702 SR-90 98SR470-0731 19069 dpm 4600 40 4560 OK OK OK CP
09/23/2019 1705 SR-90 98SR470-0731 19069 dpm 4600 40 4560 OK OK OK CP
09/23/2019 1708 SR-90 98SR470-0731 19069 dpm 4700 40 4660 OK OK OK CP
09/23/2019 1711 SR-90 98SR470-0731 19069 dpm 4700 40 4660 OK OK OK CP
09/23/2019 1714 SR-90 98SR470-0731 19069 dpm 4600 40 4560 OK OK OK CP
09/23/2019 1717 SR-90 98SR470-0731 19069 dpm 4700 60 4640 OK OK OK CP
09/23/2019 1720 SR-90 98SR470-0731 19069 dpm 4800 50 4750 OK OK OK CP
09/23/2019 1723 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK CP
09/23/2019 1726 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK CP
09/23/2019 1729 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK CP
09/23/2019 1732 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK CP
09/23/2019 1735 SR-90 98SR470-0731 19069 dpm 4600 40 4560 OK OK OK CP

Instrument Ranges +20% -20% Average: Average:
NET 5577 3718 4685 37.5

Location of initial instument setup:
Room 331, Home2Suites, Farmington, NM

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date
FCUP-Tribal L12 / L44-9 8/22/2020 9/23/2019



Initial Instrument Setup

Serial Number: Calibration Date:
262328/PR357755 8/20/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check CPM Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

09/27/2019 2020 CS-137 CS-137-2 8. uCi 35369 5288 30081 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35615 5172 30443 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35472 5332 30140 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35576 5867 29709 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35764 5821 29943 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35932 5950 29982 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35816 5733 30083 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35697 5669 30028 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35832 5802 30030 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35637 5851 29786 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 36130 5889 30241 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35836 5748 30088 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35967 5933 30034 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35702 5830 29872 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 36031 5740 30291 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35721 5778 29943 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35537 5768 29769 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 36116 5710 30406 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35487 5754 29733 896 5.5 OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 35914 5816 30098 896 5.5 OK ND

Instrument Ranges + 3σ - 3σ Average: Average: γ Mean x

NET 30655 29415 35757.55 5722.55 30035
Acceptable Range Chi2 27.0010.12 - 30.14

Project Name/Number: Model (Scaler/Detector): Calibration Due: Decay Activity Date
FCUP-Tribal L2221 / L44-10 8/20/2020 09/27/19

Location of  initial instrument setup:
Room 315, Hampton Inn, Kayenta, AZ



Serial Number:
1622

Date Isotope Serial Number
Source Activity 

(µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

09/27/2019 2020 CS-137 CS-137-2 8. uCi 13000 4 12996 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 14000 3 13997 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 14000 5 13995 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 13500 3 13497 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 14000 3 13997 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 13500 3 13497 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 14000 3 13997 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 13000 4 12996 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 14000 4 13996 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 14000 4 13996 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 14500 4 14496 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 13500 3 13497 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 13000 3 12997 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 13500 3 13497 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 13500 3 13497 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 12000 4 11996 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 13000 4 12996 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 14000 5 13995 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 13500 3 13497 OK OK OK ND
09/27/2019 2020 CS-137 CS-137-2 8. uCi 13500 4 13496 OK OK OK ND

Instrument Ranges +20% -20% Average: Average:
NET 16255 10838 13550 3.6

Initial Instrument Setup

Room 315, Hampton Inn, Kayenta, AZ

Remarks: 
taken on contact 

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Calibration Due: 
9/5/2020

Calibration Date:
9/5/2019

Location of initial instument setup:



Initial Instrument Setup

Serial Number: Calibration Date
172732/PR193658 8/22/2019

Date/Time Isotope Serial Number
Source Activity 

(dpm)
Source Check CPM Background CPM

Net                
CPM

HV 
OK

BATT 
OK

DISP 
OK

INITIALS NOTES

09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4200 50 4150 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4000 40 3960 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4000 20 3980 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4000 40 3960 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4200 40 4160 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4200 50 4150 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4200 50 4150 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4400 40 4360 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4200 50 4150 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4400 50 4350 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4400 40 4360 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4200 60 4140 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 3800 50 3750 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4000 40 3960 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4100 50 4050 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4000 40 3960 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4000 40 3960 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4100 50 4050 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4100 40 4060 OK OK OK ND
09/27/2019 2020 SR-90 98SR470-0731 20606 dpm 4000 60 3940 OK OK OK ND

Instrument Ranges +20% -20% Average: Average:
NET 4896 3264 4125 45

Location of initial instument setup:
Room 315, Hampton Inn, Kayenta, AZ

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date
FCUP-Tribal L12 / L44-9 8/22/2020 9/23/2019



Initial Instrument Setup

Serial Number: Calibration Date:
282973/PR373553 8/20/2019

Date/Time Isotope Serial Number Source Activity (µCi) Source Check CPM Background CPM
Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

09/23/2019 1748 CS-137 99-0292 5.9 uCi 16766 6102 10664 798 5.6 OK CP
09/23/2019 1751 CS-137 99-0292 5.9 uCi 16558 6038 10520 798 5.6 OK CP
09/23/2019 1754 CS-137 99-0292 5.9 uCi 16511 6095 10416 798 5.6 OK CP
09/23/2019 1757 CS-137 99-0292 5.9 uCi 16827 6092 10735 798 5.6 OK CP
09/23/2019 1800 CS-137 99-0292 5.9 uCi 16552 6123 10429 798 5.6 OK CP
09/23/2019 1803 CS-137 99-0292 5.9 uCi 16726 6068 10658 798 5.6 OK CP
09/23/2019 1806 CS-137 99-0292 5.9 uCi 16643 6177 10466 798 5.6 OK CP
09/23/2019 1809 CS-137 99-0292 5.9 uCi 16828 6210 10618 798 5.6 OK CP
09/23/2019 1812 CS-137 99-0292 5.9 uCi 16769 6281 10488 798 5.6 OK CP
09/23/2019 1815 CS-137 99-0292 5.9 uCi 16864 6302 10562 798 5.6 OK CP
09/23/2019 1818 CS-137 99-0292 5.9 uCi 16885 6397 10488 798 5.6 OK CP
09/23/2019 1821 CS-137 99-0292 5.9 uCi 16823 6396 10427 798 5.6 OK CP
09/23/2019 1824 CS-137 99-0292 5.9 uCi 16666 6292 10374 798 5.6 OK CP
09/23/2019 1827 CS-137 99-0292 5.9 uCi 16627 6351 10276 798 5.6 OK CP
09/23/2019 1830 CS-137 99-0292 5.9 uCi 16755 6362 10393 798 5.6 OK CP
09/23/2019 1833 CS-137 99-0292 5.9 uCi 16800 6262 10538 798 5.6 OK CP
09/23/2019 1836 CS-137 99-0292 5.9 uCi 16735 6185 10550 798 5.6 OK CP
09/23/2019 1839 CS-137 99-0292 5.9 uCi 16798 6357 10441 798 5.6 OK CP
09/23/2019 1842 CS-137 99-0292 5.9 uCi 16642 6135 10507 798 5.6 OK CP
09/23/2019 1845 CS-137 99-0292 5.9 uCi 16633 6354 10279 798 5.6 OK CP

+ 3σ - 3σ Average: Average: γ Mean x

NET 10854 10129 16720.4 6228.95 10491.45
Acceptable Range Chi2 26.3510.12 - 30.14

Project Name/Number: Model (Scaler/Detector): Calibration Due: Decay Activity Date
FCUP-Tribal L2221 / L44-10 8/20/2020 09/23/19

Location of  initial instrument setup:

Room 331, Home2Suites, Farmington, NM



Initial Instrument Setup

Serial Number:
1715

Date Isotope Serial Number
Source Activity 

(µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

09/23/2019 1748 CS-137 99-0292 5.9 uCi 4000 3 3997 OK OK OK CP
09/23/2019 1751 CS-137 99-0292 5.9 uCi 4000 4 3996 OK OK OK CP
09/23/2019 1754 CS-137 99-0292 5.9 uCi 4000 4 3996 OK OK OK CP
09/23/2019 1757 CS-137 99-0292 5.9 uCi 4000 5 3995 OK OK OK CP
09/23/2019 1800 CS-137 99-0292 5.9 uCi 4000 4 3996 OK OK OK CP
09/23/2019 1803 CS-137 99-0292 5.9 uCi 4000 5 3995 OK OK OK CP
09/23/2019 1806 CS-137 99-0292 5.9 uCi 4000 6 3994 OK OK OK CP
09/23/2019 1809 CS-137 99-0292 5.9 uCi 4000 5 3995 OK OK OK CP
09/23/2019 1812 CS-137 99-0292 5.9 uCi 4000 5 3995 OK OK OK CP
09/23/2019 1815 CS-137 99-0292 5.9 uCi 4000 7 3993 OK OK OK CP
09/23/2019 1818 CS-137 99-0292 5.9 uCi 4000 6 3994 OK OK OK CP
09/23/2019 1821 CS-137 99-0292 5.9 uCi 4000 6 3994 OK OK OK CP
09/23/2019 1824 CS-137 99-0292 5.9 uCi 4000 5 3995 OK OK OK CP
09/23/2019 1827 CS-137 99-0292 5.9 uCi 4000 4 3996 OK OK OK CP
09/23/2019 1830 CS-137 99-0292 5.9 uCi 4000 4 3996 OK OK OK CP
09/23/2019 1833 CS-137 99-0292 5.9 uCi 4000 3 3997 OK OK OK CP
09/23/2019 1836 CS-137 99-0292 5.9 uCi 4000 3 3997 OK OK OK CP
09/23/2019 1839 CS-137 99-0292 5.9 uCi 4000 3 3997 OK OK OK CP
09/23/2019 1842 CS-137 99-0292 5.9 uCi 4000 3 3997 OK OK OK CP
09/23/2019 1845 CS-137 99-0292 5.9 uCi 4000 2 3998 OK OK OK CP

Instrument Ranges +20% -20% Average: Average:
NET 4794 3197 4000 4.35 Room 331, Home2Suites, Farmington, NM

Remarks: 
taken on contact 

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Calibration Due: 
9/5/2020

Calibration Date:
9/5/2019

Location of initial instument setup:



Initial Instrument Setup

Serial Number: Calibration Date
186766/PR193567 8/23/2019

Date/Time Isotope Serial Number
Source Activity 

(dpm)
Source Check CPM Background CPM

Net                
CPM

HV 
OK

BATT 
OK

DISP 
OK

INITIALS NOTES

09/23/2019 1748 SR-90 98SR470-0731 19069 dpm 4200 40 4160 OK OK OK CP
09/23/2019 1751 SR-90 98SR470-0731 19069 dpm 4400 50 4350 OK OK OK CP
09/23/2019 1754 SR-90 98SR470-0731 19069 dpm 4400 40 4360 OK OK OK CP
09/23/2019 1757 SR-90 98SR470-0731 19069 dpm 4500 60 4440 OK OK OK CP
09/23/2019 1800 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK CP
09/23/2019 1803 SR-90 98SR470-0731 19069 dpm 4500 30 4470 OK OK OK CP
09/23/2019 1806 SR-90 98SR470-0731 19069 dpm 4400 50 4350 OK OK OK CP
09/23/2019 1809 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK CP
09/23/2019 1812 SR-90 98SR470-0731 19069 dpm 4400 40 4360 OK OK OK CP
09/23/2019 1815 SR-90 98SR470-0731 19069 dpm 4600 50 4550 OK OK OK CP
09/23/2019 1818 SR-90 98SR470-0731 19069 dpm 4600 60 4540 OK OK OK CP
09/23/2019 1821 SR-90 98SR470-0731 19069 dpm 4600 40 4560 OK OK OK CP
09/23/2019 1824 SR-90 98SR470-0731 19069 dpm 4600 50 4550 OK OK OK CP
09/23/2019 1827 SR-90 98SR470-0731 19069 dpm 4700 40 4660 OK OK OK CP
09/23/2019 1830 SR-90 98SR470-0731 19069 dpm 4800 50 4750 OK OK OK CP
09/23/2019 1833 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK CP
09/23/2019 1836 SR-90 98SR470-0731 19069 dpm 4400 50 4350 OK OK OK CP
09/23/2019 1839 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK CP
09/23/2019 1842 SR-90 98SR470-0731 19069 dpm 4700 30 4670 OK OK OK CP
09/23/2019 1845 SR-90 98SR470-0731 19069 dpm 4600 40 4560 OK OK OK CP

Instrument Ranges +20% -20% Average: Average:
NET 5389 3593 4535 44

Location of initial instument setup:
Room 331, Home2Suites, Farmington, NM

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date
FCUP-Tribal L12 / L44-9 8/23/2020 9/23/2019



Initial Instrument Setup

Serial Number: Calibration Date:
282973/PR373553 8/20/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check CPM Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

09/28/2019 2100 CS-137 CS-137-2 8. uCi 38918 6170 32748 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38352 6294 32058 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38482 6042 32440 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38346 6035 32311 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38727 6082 32645 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38517 5976 32541 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38468 6114 32354 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38284 6136 32148 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38351 6134 32217 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38466 6263 32203 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38450 6105 32345 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38456 6086 32370 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38484 6153 32331 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38560 6062 32498 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38822 6098 32724 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38450 6045 32405 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38635 6232 32403 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38414 6061 32353 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38417 6168 32249 799 6.1 OK JY
09/28/2019 2100 CS-137 CS-137-2 8. uCi 38622 6029 32593 799 6.1 OK JY

Instrument Ranges + 3σ - 3σ Average: Average: γ Mean x

NET 32953 31841 38511.05 6114.25 32396.8
Acceptable Range Chi2 20.0910.12 - 30.14

Project Name/Number: Model (Scaler/Detector): Calibration Due: Decay Activity Date
FCUP-Tribal L2221 / L44-10 8/20/2020 09/29/19

Location of  initial instrument setup:
Room 315, Hampton Inn, Kayenta, AZ



Initial Instrument Setup

Serial Number:
1715

Date Isotope Serial Number
Source Activity 

(µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 3 10997 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 4 10996 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 5 10995 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 3 10997 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 4 10996 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 3 10997 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 3 10997 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 4 10996 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 3 10997 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 3 10997 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 3 10997 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 4 10996 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 4 10996 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 3 10997 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 4 10996 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 3 10997 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 4 10996 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 3 10997 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 4 10996 OK OK OK JY
9/28/19 21:45 CS-137 CS-137-2 8. uCi 11000 5 10995 OK OK OK JY

Instrument Ranges +20% -20% Average: Average:
NET 13195 8798 11000 3.6 Room 315, Hampton Inn, Kayenta, AZ

Remarks: 
taken on contact 

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Calibration Due: 
9/5/2020

Calibration Date:
9/5/2019

Location of initial instument setup:



Initial Instrument Setup

Serial Number: Calibration Date:
218564/PR355810 8/20/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check 

CPM
Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

09/23/2019 1900 CS-137 99-0292 5.9 uCi 16349 5747 10602 947 5.7 OK CP
09/23/2019 1903 CS-137 99-0292 5.9 uCi 16498 5944 10554 947 5.7 OK CP
09/23/2019 1906 CS-137 99-0292 5.9 uCi 16554 5904 10650 947 5.7 OK CP
09/23/2019 1909 CS-137 99-0292 5.9 uCi 16469 5875 10594 947 5.7 OK CP
09/23/2019 1912 CS-137 99-0292 5.9 uCi 16547 5825 10722 947 5.7 OK CP
09/23/2019 1915 CS-137 99-0292 5.9 uCi 16505 6367 10138 947 5.7 OK CP
09/23/2019 1918 CS-137 99-0292 5.9 uCi 16554 5951 10603 947 5.7 OK CP
09/23/2019 1921 CS-137 99-0292 5.9 uCi 16553 5863 10690 947 5.7 OK CP
09/23/2019 1924 CS-137 99-0292 5.9 uCi 16443 5725 10718 947 5.7 OK CP
09/23/2019 1927 CS-137 99-0292 5.9 uCi 16446 5807 10639 947 5.7 OK CP
09/23/2019 1930 CS-137 99-0292 5.9 uCi 16457 5893 10564 947 5.7 OK CP
09/23/2019 1933 CS-137 99-0292 5.9 uCi 16426 5752 10674 947 5.7 OK CP
09/23/2019 1936 CS-137 99-0292 5.9 uCi 16536 5802 10734 947 5.7 OK CP
09/23/2019 1939 CS-137 99-0292 5.9 uCi 16540 5982 10558 947 5.7 OK CP
09/23/2019 1942 CS-137 99-0292 5.9 uCi 16455 5847 10608 947 5.7 OK CP
09/23/2019 1945 CS-137 99-0292 5.9 uCi 16441 5784 10657 947 5.7 OK CP
09/23/2019 1948 CS-137 99-0292 5.9 uCi 16427 5821 10606 947 5.7 OK CP
09/23/2019 1951 CS-137 99-0292 5.9 uCi 16480 5924 10556 947 5.7 OK CP
09/23/2019 1954 CS-137 99-0292 5.9 uCi 16413 5700 10713 947 5.7 OK CP
09/23/2019 1957 CS-137 99-0292 5.9 uCi 16459 5778 10681 947 5.7 OK CP

Instrument Ranges + 3σ - 3σ Average: Average: γ Mean x

NET 10993 10233 16477.6 5864.55 10613.05
Acceptable Range Chi2 28.6710.12 - 30.14

Project Name/Number: Model (Scaler/Detector): Calibration Due: Decay Activity Date
FCUP-Tribal L2221 / L44-10 8/20/2020 09/23/19

Location of  initial instrument setup:
Room 331, Home2Suites, Farmington, NM



Initial Instrument Setup

Serial Number:
1898

Date Isotope Serial Number
Source Activity 

(µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

09/23/2019 1900 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/23/2019 1903 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/23/2019 1906 CS-137 99-0292 5.9 uCi 5000 7 4993 OK OK OK CP
09/23/2019 1909 CS-137 99-0292 5.9 uCi 5000 7 4993 OK OK OK CP
09/23/2019 1912 CS-137 99-0292 5.9 uCi 5000 6 4994 OK OK OK CP
09/23/2019 1915 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/23/2019 1918 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/23/2019 1921 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/23/2019 1924 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/23/2019 1927 CS-137 99-0292 5.9 uCi 5000 3 4997 OK OK OK CP
09/23/2019 1930 CS-137 99-0292 5.9 uCi 5000 3 4997 OK OK OK CP
09/23/2019 1933 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/23/2019 1936 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/23/2019 1939 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/23/2019 1942 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/23/2019 1945 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/23/2019 1948 CS-137 99-0292 5.9 uCi 5000 6 4994 OK OK OK CP
09/23/2019 1951 CS-137 99-0292 5.9 uCi 5000 6 4994 OK OK OK CP
09/23/2019 1954 CS-137 99-0292 5.9 uCi 5000 6 4994 OK OK OK CP
09/23/2019 1957 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP

Instrument Ranges +20% -20% Average: Average:
NET 5994 3996 5000 5 Room 331, Home2Suites, Farmington, NM

Remarks: 
taken on contact 

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Calibration Due: 
9/5/2020

Calibration Date:
9/5/2019

Location of initial instument setup:



Initial Instrument Setup

Serial Number: Calibration Date
138741/PR193582 8/28/2019

Date/Time Isotope Serial Number
Source Activity 

(dpm)
Source Check CPM Background CPM

Net                
CPM

HV 
OK

BATT 
OK

DISP 
OK

INITIALS NOTES

09/23/2019 1900 SR-90 98SR470-0731 19069 dpm 4600 50 4550 OK OK OK CP
09/23/2019 1903 SR-90 98SR470-0731 19069 dpm 4600 50 4550 OK OK OK CP
09/23/2019 1906 SR-90 98SR470-0731 19069 dpm 4600 60 4540 OK OK OK CP
09/23/2019 1909 SR-90 98SR470-0731 19069 dpm 4600 60 4540 OK OK OK CP
09/23/2019 1912 SR-90 98SR470-0731 19069 dpm 4600 50 4550 OK OK OK CP
09/23/2019 1915 SR-90 98SR470-0731 19069 dpm 4600 70 4530 OK OK OK CP
09/23/2019 1918 SR-90 98SR470-0731 19069 dpm 4700 80 4620 OK OK OK CP
09/23/2019 1921 SR-90 98SR470-0731 19069 dpm 4600 80 4520 OK OK OK CP
09/23/2019 1924 SR-90 98SR470-0731 19069 dpm 4500 70 4430 OK OK OK CP
09/23/2019 1927 SR-90 98SR470-0731 19069 dpm 4600 60 4540 OK OK OK CP
09/23/2019 1930 SR-90 98SR470-0731 19069 dpm 4600 60 4540 OK OK OK CP
09/23/2019 1933 SR-90 98SR470-0731 19069 dpm 4600 50 4550 OK OK OK CP
09/23/2019 1936 SR-90 98SR470-0731 19069 dpm 4600 40 4560 OK OK OK CP
09/23/2019 1939 SR-90 98SR470-0731 19069 dpm 4700 40 4660 OK OK OK CP
09/23/2019 1942 SR-90 98SR470-0731 19069 dpm 4700 40 4660 OK OK OK CP
09/23/2019 1945 SR-90 98SR470-0731 19069 dpm 4500 50 4450 OK OK OK CP
09/23/2019 1948 SR-90 98SR470-0731 19069 dpm 4500 60 4440 OK OK OK CP
09/23/2019 1951 SR-90 98SR470-0731 19069 dpm 4600 60 4540 OK OK OK CP
09/23/2019 1954 SR-90 98SR470-0731 19069 dpm 4600 70 4530 OK OK OK CP
09/23/2019 1957 SR-90 98SR470-0731 19069 dpm 4500 60 4440 OK OK OK CP

Instrument Ranges +20% -20% Average: Average:
NET 5444 3630 4595 58

Location of initial instument setup:
Room 331, Home2Suites, Farmington, NM

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date
FCUP-Tribal L12 / L44-9 8/28/2020 9/23/2019



Initial Instrument Setup

Serial Number: Calibration Date:
282966/PR303716 8/20/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check CPM Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

09/24/2019 0500 CS-137 99-0292 5.9 uCi 15704 5740 9964 999 6 OK CP
09/24/2019 0503 CS-137 99-0292 5.9 uCi 15568 5943 9625 999 6 OK CP
09/24/2019 0506 CS-137 99-0292 5.9 uCi 15725 5821 9904 999 6 OK CP
09/24/2019 0509 CS-137 99-0292 5.9 uCi 15731 5885 9846 999 6 OK CP
09/24/2019 0512 CS-137 99-0292 5.9 uCi 15895 5765 10130 999 6 OK CP
09/24/2019 0515 CS-137 99-0292 5.9 uCi 15741 5795 9946 999 6 OK CP
09/24/2019 0518 CS-137 99-0292 5.9 uCi 15674 5802 9872 999 6 OK CP
09/24/2019 0521 CS-137 99-0292 5.9 uCi 15668 5789 9879 999 6 OK CP
09/24/2019 0524 CS-137 99-0292 5.9 uCi 15665 5803 9862 999 6 OK CP
09/24/2019 0527 CS-137 99-0292 5.9 uCi 15695 5807 9888 999 6 OK CP
09/24/2019 0530 CS-137 99-0292 5.9 uCi 15784 5810 9974 999 6 OK CP
09/24/2019 0533 CS-137 99-0292 5.9 uCi 15729 5689 10040 999 6 OK CP
09/24/2019 0536 CS-137 99-0292 5.9 uCi 15878 5820 10058 999 6 OK CP
09/24/2019 0539 CS-137 99-0292 5.9 uCi 15791 5896 9895 999 6 OK CP
09/24/2019 0542 CS-137 99-0292 5.9 uCi 15765 5745 10020 999 6 OK CP
09/24/2019 0545 CS-137 99-0292 5.9 uCi 15950 5872 10078 999 6 OK CP
09/24/2019 0548 CS-137 99-0292 5.9 uCi 15783 5625 10158 999 6 OK CP
09/24/2019 0551 CS-137 99-0292 5.9 uCi 15853 5826 10027 999 6 OK CP
09/24/2019 0554 CS-137 99-0292 5.9 uCi 15763 5751 10012 999 6 OK CP
09/24/2019 0557 CS-137 99-0292 5.9 uCi 15852 5931 9921 999 6 OK CP

Instrument Ranges + 3σ - 3σ Average: Average: γ Mean x

NET 10314 9596 15760.7 5805.75 9954.95
Acceptable Range Chi2 27.3110.12 - 30.14

Project Name/Number: Model (Scaler/Detector): Calibration Due: Decay Activity Date
FCUP-Tribal L2221 / L44-10 8/20/2020 09/23/19

Location of  initial instrument setup:
Room 331, Home2Suites, Farmington, NM



Initial Instrument Setup

Serial Number:
1535

Date Isotope Serial Number
Source Activity 

(µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

09/24/2019 0500 CS-137 99-0292 5.9 uCi 5000 3 4997 OK OK OK CP
09/24/2019 0503 CS-137 99-0292 5.9 uCi 5000 3 4997 OK OK OK CP
09/24/2019 0506 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/24/2019 0509 CS-137 99-0292 5.9 uCi 5000 3 4997 OK OK OK CP
09/24/2019 0512 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/24/2019 0515 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/24/2019 0518 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/24/2019 0521 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/24/2019 0524 CS-137 99-0292 5.9 uCi 5000 6 4994 OK OK OK CP
09/24/2019 0527 CS-137 99-0292 5.9 uCi 5000 7 4993 OK OK OK CP
09/24/2019 0530 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/24/2019 0533 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/24/2019 0536 CS-137 99-0292 5.9 uCi 5000 3 4997 OK OK OK CP
09/24/2019 0539 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/24/2019 0542 CS-137 99-0292 5.9 uCi 5000 4 4996 OK OK OK CP
09/24/2019 0545 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/24/2019 0548 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP
09/24/2019 0551 CS-137 99-0292 5.9 uCi 5000 6 4994 OK OK OK CP
09/24/2019 0554 CS-137 99-0292 5.9 uCi 5000 6 4994 OK OK OK CP
09/24/2019 0557 CS-137 99-0292 5.9 uCi 5000 5 4995 OK OK OK CP

Instrument Ranges +20% -20% Average: Average:
NET 5994 3997 5000 4.55 Room 331, Home2Suites, Farmington, NM

Remarks: 
taken on contact 

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Calibration Due: 
9/5/2020

Calibration Date:
9/5/2019

Location of initial instument setup:



Initial Instrument Setup

Serial Number: Calibration Date
138749/PR151023 8/28/2019

Date/Time Isotope Serial Number
Source Activity 

(dpm)
Source Check CPM Background CPM

Net                
CPM

HV 
OK

BATT 
OK

DISP 
OK

INITIALS NOTES

09/24/2019 0500 SR-90 98SR470-0731 19069 dpm 4200 60 4140 OK OK OK CP
09/24/2019 0503 SR-90 98SR470-0731 19069 dpm 4300 40 4260 OK OK OK CP
09/24/2019 0506 SR-90 98SR470-0731 19069 dpm 4400 40 4360 OK OK OK CP
09/24/2019 0509 SR-90 98SR470-0731 19069 dpm 4800 50 4750 OK OK OK CP
09/24/2019 0512 SR-90 98SR470-0731 19069 dpm 4800 50 4750 OK OK OK CP
09/24/2019 0515 SR-90 98SR470-0731 19069 dpm 4800 60 4740 OK OK OK CP
09/24/2019 0518 SR-90 98SR470-0731 19069 dpm 4700 60 4640 OK OK OK CP
09/24/2019 0521 SR-90 98SR470-0731 19069 dpm 4600 50 4550 OK OK OK CP
09/24/2019 0524 SR-90 98SR470-0731 19069 dpm 4600 50 4550 OK OK OK CP
09/24/2019 0527 SR-90 98SR470-0731 19069 dpm 4600 60 4540 OK OK OK CP
09/24/2019 0530 SR-90 98SR470-0731 19069 dpm 4800 70 4730 OK OK OK CP
09/24/2019 0533 SR-90 98SR470-0731 19069 dpm 4800 70 4730 OK OK OK CP
09/24/2019 0536 SR-90 98SR470-0731 19069 dpm 4800 80 4720 OK OK OK CP
09/24/2019 0539 SR-90 98SR470-0731 19069 dpm 4700 70 4630 OK OK OK CP
09/24/2019 0542 SR-90 98SR470-0731 19069 dpm 4600 70 4530 OK OK OK CP
09/24/2019 0545 SR-90 98SR470-0731 19069 dpm 4600 60 4540 OK OK OK CP
09/24/2019 0548 SR-90 98SR470-0731 19069 dpm 4600 60 4540 OK OK OK CP
09/24/2019 0551 SR-90 98SR470-0731 19069 dpm 4700 60 4640 OK OK OK CP
09/24/2019 0554 SR-90 98SR470-0731 19069 dpm 4800 60 4740 OK OK OK CP
09/24/2019 0557 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK CP

Instrument Ranges +20% -20% Average: Average:
NET 5510 3674 4650 58

Location of initial instument setup:
Room 331, Home2Suites, Farmington, NM

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date
FCUP-Tribal L12 / L44-9 8/28/2020 9/23/2019



Initial Instrument Setup

Serial Number: Calibration Date:
254783/PR265507 8/20/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check CPM Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

9/24/19 0:00 Cs-137 99-0292 5.9 uCi 17176 5758 11418 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 16966 5653 11313 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17256 5947 11309 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17367 6002 11365 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 16946 5633 11313 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17047 6052 10995 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17269 5761 11508 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17169 5872 11297 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17168 5886 11282 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17312 5986 11326 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17074 5798 11276 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17306 6027 11279 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17154 5597 11557 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17251 5830 11421 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17141 5974 11167 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17110 5806 11304 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17082 5782 11300 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17211 5923 11288 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17118 5980 11138 1163 5.3 OK ND
9/26/19 16:04 Cs-137 99-0292 5.9 uCi 17353 5924 11429 1163 5.3 OK ND

Instrument Ranges + 3σ - 3σ Average: Average: γ Mean x

NET 11688 10940 17173.8 5859.55 11314.25
Acceptable Range Chi2 26.0110.12 - 30.14

Project Name/Number: Model (Scaler/Detector): Calibration Due: Decay Activity Date
FCUP-Tribal L2221 / L44-10 8/20/2020 09/28/19

Location of  initial instrument setup:
Home2Suites Room 331 Farmington NM



Initial Instrument Setup

Serial Number:
1716

Date Isotope Serial Number
Source Activity 

(µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

9/28/19 14:30 Cs-137 99-0292 5.9 uCi 3800 4 3796 OK OK OK CP
9/28/19 14:32 Cs-137 99-0292 5.9 uCi 3800 3 3797 OK OK OK CP
9/28/19 14:34 Cs-137 99-0292 5.9 uCi 4000 5 3995 OK OK OK CP
9/28/19 14:36 Cs-137 99-0292 5.9 uCi 4000 6 3994 OK OK OK CP
9/28/19 14:38 Cs-137 99-0292 5.9 uCi 4000 8 3992 OK OK OK CP
9/28/19 14:40 Cs-137 99-0292 5.9 uCi 4000 6 3994 OK OK OK CP
9/28/19 14:42 Cs-137 99-0292 5.9 uCi 4000 3 3997 OK OK OK CP
9/28/19 14:44 Cs-137 99-0292 5.9 uCi 3800 8 3792 OK OK OK CP
9/28/19 14:46 Cs-137 99-0292 5.9 uCi 4000 4 3996 OK OK OK CP
9/28/19 14:48 Cs-137 99-0292 5.9 uCi 4000 5 3995 OK OK OK CP
9/28/19 14:50 Cs-137 99-0292 5.9 uCi 4000 3 3997 OK OK OK CP
9/28/19 14:52 Cs-137 99-0292 5.9 uCi 4000 5 3995 OK OK OK CP
9/28/19 14:54 Cs-137 99-0292 5.9 uCi 4000 6 3994 OK OK OK CP
9/28/19 14:56 Cs-137 99-0292 5.9 uCi 4000 3 3997 OK OK OK CP
9/28/19 14:58 Cs-137 99-0292 5.9 uCi 4000 4 3996 OK OK OK CP
9/28/19 15:00 Cs-137 99-0292 5.9 uCi 3800 4 3796 OK OK OK CP
9/28/19 15:02 Cs-137 99-0292 5.9 uCi 3800 5 3795 OK OK OK CP
9/28/19 15:04 Cs-137 99-0292 5.9 uCi 4000 4 3996 OK OK OK CP
9/28/19 15:06 Cs-137 99-0292 5.9 uCi 4000 4 3996 OK OK OK CP
9/28/19 15:08 Cs-137 99-0292 5.9 uCi 4000 8 3992 OK OK OK CP

Instrument Ranges +20% -20% Average: Average:
NET 4734 3157 3950 4.9 Farmington NM Home2 Suites Room 331

Remarks: Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Calibration Due: 
9/5/2020

Calibration Date:
9/5/2019

Location of initial instument setup:



Initial Instrument Setup

Serial Number: Calibration Date
207270/PR194693 8/28/2019

Date/Time Isotope Serial Number
Source Activity 

(dpm)
Source Check 

CPM
Background CPM

Net                
CPM

HV 
OK

BATT 
OK

DISP 
OK

INITIALS NOTES

9/28/19 14:30 Sr-90 98SR470-0731 19062 dpm 4400 40 4360 OK OK OK CP
9/28/19 14:32 Sr-90 98SR470-0731 19062 dpm 4400 40 4360 OK OK OK CP
9/28/19 14:34 Sr-90 98SR470-0731 19062 dpm 4400 40 4360 OK OK OK CP
9/28/19 14:36 Sr-90 98SR470-0731 19062 dpm 4600 50 4550 OK OK OK CP
9/28/19 14:38 Sr-90 98SR470-0731 19062 dpm 4800 50 4750 OK OK OK CP
9/28/19 14:40 Sr-90 98SR470-0731 19062 dpm 4800 40 4760 OK OK OK CP
9/28/19 14:42 Sr-90 98SR470-0731 19062 dpm 4800 30 4770 OK OK OK CP
9/28/19 14:44 Sr-90 98SR470-0731 19062 dpm 4600 30 4570 OK OK OK CP
9/28/19 14:46 Sr-90 98SR470-0731 19062 dpm 4800 30 4770 OK OK OK CP
9/28/19 14:48 Sr-90 98SR470-0731 19062 dpm 5000 40 4960 OK OK OK CP
9/28/19 14:50 Sr-90 98SR470-0731 19062 dpm 5000 40 4960 OK OK OK CP
9/28/19 14:52 Sr-90 98SR470-0731 19062 dpm 4800 50 4750 OK OK OK CP
9/28/19 14:54 Sr-90 98SR470-0731 19062 dpm 4800 40 4760 OK OK OK CP
9/28/19 14:56 Sr-90 98SR470-0731 19062 dpm 4800 40 4760 OK OK OK CP
9/28/19 14:58 Sr-90 98SR470-0731 19062 dpm 4800 30 4770 OK OK OK CP
9/28/19 15:00 Sr-90 98SR470-0731 19062 dpm 4800 40 4760 OK OK OK CP
9/28/19 15:02 Sr-90 98SR470-0731 19062 dpm 5000 40 4960 OK OK OK CP
9/28/19 15:04 Sr-90 98SR470-0731 19062 dpm 4800 50 4750 OK OK OK CP
9/28/19 15:06 Sr-90 98SR470-0731 19062 dpm 4800 40 4760 OK OK OK CP
9/28/19 15:08 Sr-90 98SR470-0731 19062 dpm 4800 40 4760 OK OK OK CP

Instrument Ranges +20% -20% Average: Average:
NET 5652 3768 4750 40

Location of initial instument setup:
Farmington NM Home2 Suites Room 331

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date
FCUP-Tribal L12 / L44-9 8/28/2020 9/28/2019



Pre/Post Operational 
Check Logs



Instrument initialization and check log key 

Date/Time Date and time that instrument was checked
Isotope Isotope used to calibrate equipment
Serial Number Serial number listed on source
Source Activity The strength of the radioactive source; should be listed on source
Source Check Reading on instrument that is being calibrated when it is in the presence of the source
Background Reading on instrument that is being calibrated when it is in background conditions
Net Source Check minus the Background readings
HV High Voltage reading on display of instrument being calibrated
BATT Battery reading on display of instrument being calibrated 
SPKR Speaker: check to make sure that speaker works on each instrument being calibrated
DISP Display: make sure that the display is working correctly on each instrument that is being calibrated
Initial Person calibrating equipment must initial in this column
CPM counts per minute: radiation exposure unit
urem/hr radiation exposure unit



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net   
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/17/17 1800 Cs 137 5309‐04 779,961 10,419 769,542 1,007 5.8 OK OK PASS   MB
9/18/17 1800 Cs 137 5309‐04 783,817 10,368 773,449 1,002 5.6 OK OK PASS KO
9/19/17 1800 Cs 137 5309‐04 763,242 6,491 756,751 1,005 5.7 OK OK PASS KO
9/20/17 1940 Cs 137 5309‐04 761,353 6,152 755,201 1,003 5.7 OK OK PASS KO
9/21/17 1830 Cs 137 5309‐04 783,076 9,452 773,624 1,003 5.6 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 908,925 605,950

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 08/31/2017
Calibration Due: 08/31/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/17/17 1800 Cs 137 5309‐04 638,090 9,752 628,338 1,158 6.1 OK OK PASS  MB
9/18/17 1800 Cs 137 5309‐04 629,825 10,251 619,574 1,147 6.0 OK OK PASS KO
9/19/17 1800 Cs 137 5309‐04 613,189 5,950 607,239 1,162 6.1 OK OK PASS KO
9/20/17 1940 Cs 137 5309‐04 606,727 6,373 600,354 1,166 6.1 OK OK PASS KO
9/21/17 1830 Cs 137 5309‐04 634,834 9,303 625,531 1,215 6.1 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 734,013 489,342

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150851

Detector Model ‐ 2221r
Serial Number ‐ 117328

Calibration Date: 08/11/2017 
Calibration Due: 08/11/2018

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net urem/hr HV BATT DISP PASS/FAIL INITIAL

9/17/17 1800 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,800 5 2,795 OK OK OK PASS   MB
9/18/17 1800 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 10 2,890 OK OK OK PASS KO
9/19/17 1800 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 5 2,895 OK OK OK PASS KO
9/20/17 1940 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 5 2,895 OK OK OK PASS KO
9/21/17 1830 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 3 2,997 OK OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 3,402 2,268

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1535
Calibration Date: 09/07/2017
Calibration Due: 09/07/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/17/17 1800 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 50 2,150 0.9 OK OK PASS   MB
9/18/17 1800 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,600 60 2,540 1.0 OK OK PASS KO
9/19/17 1800 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,500 60 2,440 0.9 OK OK PASS KO
9/20/17 1940 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,300 60 2,240 0.9 OK OK PASS KO
9/21/17 1830 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,500 30 2,470 0.9 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 2,615 1,743

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281950/PR308466
Calibration Date: 09/13/2017
Calibration Due: 09/13/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net       
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/15/17 0530 Cs 137 4054‐02 196,224 9,323 186,901 950 5.9 OK OK PASS   MB
9/16/17 0530 Cs 137 4054‐02 183,878 9,669 174,209 950 5.8 OK OK PASS MB
9/17/17 1130 Cs 137 4054‐02 189,547 9,780 179,767 950 6.1 OK OK PASS MB
9/18/17 1800 Cs 137 4054‐02 205,749 9,451 196,298 947 5.9 OK OK PASS MB
9/19/17 2100 Cs 137 4054‐02 201,841 8,469 193,372 947 6.1 OK OK PASS MB
9/20/17 2100 Cs 137 4054‐02 200,857 8,754 192,103 950 6.0 OK OK PASS MB
9/21/17 1900 Cs 137 4054‐02 198,276 9,271 189,005 946 5.9 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 212,792 141,862

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR295012

Detector Model ‐ 2221r
Serial Number ‐ 190206

Calibration Date:08/31/2017
Calibration Due: 08/31/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net       
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/15/17 0530 Cs 137 4054‐02 299,140 8,750 290,390 1,052 5.7 OK OK PASS  MB
9/16/17 0530 Cs 137 4054‐02 306,307 9,804 296,503 1,048 5.6 OK OK PASS MB
9/17/17 1130 Cs 137 4054‐02 310,596 9,450 301,146 1,048 6.2 OK OK PASS MB
9/18/17 1800 Cs 137 4054‐02 331,820 9,362 322,458 1,048 6.0 OK OK PASS MB
9/19/17 2100 Cs 137 4054‐02 334,462 8,722 325,740 1,047 5.8 OK OK PASS MB
9/20/17 2100 Cs 137 4054‐02 380,783 9,170 371,613 1,049 5.8 OK OK PASS MB
9/21/17 1900 Cs 137 4054‐02 345,387 9,231 336,156 1,047 5.8 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 381,657 254,438

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR154615

Detector Model ‐ 2221r
Serial Number ‐ 218563

Calibration Date: 08/31/2017
Calibration Due: 08/31/2018

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/15/17 0530 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 6.5 4,894 OK OK OK PASS   MB
9/16/17 530 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5.0 4,895 OK OK OK PASS MB
9/17/17 1130 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 6.0 4,894 OK OK OK PASS MB
9/18/17 1800 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 4.0 4,896 OK OK OK PASS MB
9/19/17 2100 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 7.0 4,993 OK OK OK PASS MB
9/20/17 2100 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6.0 4,994 OK OK OK PASS MB
9/21/17 1900 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 6.0 4,894 OK OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 5,922 3,948

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date: 03/11/2017
Calibration Due: 03/11/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check 

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/15/17 0530 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 1.0 OK OK PASS   MB
9/16/17 0530 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB
9/17/17 1130 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 0.9 OK OK PASS MB
9/18/17 1800 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB
9/19/17 2100 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 0.9 OK OK PASS MB
9/20/17 2100 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 40 1,460 0.9 OK OK PASS MB
9/21/17 1900 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 1,536 1,024

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 09/06/2017
Calibration Due: 09/06/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net        
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/15/17 0530 Cs 137 90cs1201381 448,983 6,404 442,579 951 5.8 OK OK PASS   CP
9/16/17 0530 Cs 137 90cs1201381 446,500 7,408 439,092 952 5.7 OK OK PASS MB
9/17/17 1230 Cs 137 90cs1201381 453,626 9,991 443,635 953 5.8 OK OK PASS MB
9/18/17 1930 Cs 137 90cs1201381 434,342 9,950 424,392 959 5.7 OK OK PASS AR
9/19/17 2105 Cs 137 90cs1201381 408,400 5,439 402,961 956 5.7 OK OK PASS AR
9/20/17 2120 Cs 137 90cs1201381 428,727 5,374 423,353 955 5.7 OK OK PASS AR
9/21/17 2135 Cs 137 90cs1201381 452,337 5,759 446,578 971 5.6 OK OK PASS AR

Instrument Ranges +20% ‐20%
NET 504,829 336,553

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR320678

Detector Model ‐ 2221r
Serial Number ‐ 149938

Calibration Date:08/31/2017
Calibration Due: 08/31/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net        
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/15/17 0530 Cs 137 90cs1201381 338,973 5,834 333,139 989 5.6 OK OK PASS  CP
9/16/17 0530 Cs 137 90cs1201381 354,865 14,734 340,131 996 6.1 OK OK PASS MB
9/17/17 1230 Cs 137 90cs1201381 350,883 9,710 341,173 997 6.1 OK OK PASS MB
9/18/17 1905 Cs 137 90cs1201381 340,416 8,831 331,585 993 6.0 OK OK PASS AR
9/19/17 2058 Cs 137 90cs1201381 270,244 5,214 265,030 996 5.9 OK OK PASS AR
9/20/17 2135 Cs 137 90cs1201381 277,442 5,365 272,077 992 5.5 OK OK PASS AR
9/21/17 2150 Cs 137 90cs1201381 308,259 5,518 302,741 995 5.9 OK OK PASS AR

Instrument Ranges +20% ‐20%
NET 348,605 232,403

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR288465

Detector Model ‐ 2221r
Serial Number ‐ 176952

Calibration Date: 08/31/2017
Calibration Due: 08/31/2018

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/15/17 0530 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,200 8 5,192 OK OK OK   PASS   CP
9/16/17 0530 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,100 10 5,090 OK OK OK PASS MB
9/17/17 1230 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,200 8 5,192 OK OK OK PASS MB
9/18/17 1930 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,200 9 5,191 OK OK OK PASS AR
9/19/17 2110 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,200 8 5,192 OK OK OK PASS AR
9/20/17 2125 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK PASS AR
9/21/17 2140 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,500 8 5,492 OK OK OK PASS AR

Instrument Ranges +20% ‐20%
NET 6,436 4,291

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 03/12/2017
Calibration Due: 03/14/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/15/17 0530 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 20 1,380 0.9 OK OK PASS   CP
9/16/17 0530 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 20 1,480 0.9 OK OK PASS MB
9/17/17 1230 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 60 1,340 0.9 OK OK PASS MB
9/18/17 0530 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 40 1,360 0.9 OK OK PASS AR
9/19/17 0530 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 40 1,360 0.9 OK OK PASS AR
9/20/17 0530 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 40 1,360 0.9 OK OK PASS AR
9/21/17 0530 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 0.9 OK OK PASS AR

Instrument Ranges +20% ‐20%
NET 1,752 1,168

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223424/PR251713
Calibration Date: 09/06/2017
Calibration Due: 09/06/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net       
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/24/17 1900 Cs 137 5309‐04 17,192 9,023 8,169 1,011 5.6 OK OK PASS   MB
9/25/17 2100 Cs 137 5309‐04 17,653 8,700 8,953 1,011 5.6 OK OK PASS MB
9/27/17 1700 Cs 137 5309‐04 16,796 8,241 8,555 1,010 5.6 OK OK PASS MB
10/10/17 0500 Cs 137 5309‐04 16,735 8,619 8,116 1,011 5.6 OK OK PASS MB
10/11/17 0500 Cs 137 5309‐04 17,027 8,538 8,489 1,010 5.6 OK OK PASS MB
10/12/17 0500 Cs 137 5309‐04 16,994 8,402 8,592 1,011 5.6 OK OK PASS MB
10/17/17 0500 Cs 137 5309‐04 17,176 8,491 8,685 1,010 5.8 OK OK PASS MB
10/18/17 0500 Cs 137 5309‐04 17,245 8,398 8,847 1,010 5.6 OK OK PASS MB
10/23/17 0500 Cs 137 5309‐04 17,694 8,443 9,251 1,011 5.6 OK OK PASS MB
10/24/17 0500 Cs 137 5309‐04 17,621 8,538 9,083 1,011 5.6 OK OK PASS MB
10/25/17 0500 Cs 137 5309‐04 17,234 8,321 8,913 1,011 5.6 OK OK PASS MB
10/29/17 0500 Cs 137 5309‐04 16,982 8,251 8,731 1,010 6.2 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 9,779 6,520

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 08/31/2017
Calibration Due: 08/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net       
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/24/17 1900 Cs 137 5309‐04 16,841 8,492 8,349 1,174 6.2 OK OK PASS  MB
9/25/17 2100 Cs 137 5309‐04 16,545 8,798 7,747 1,174 6.0 OK OK PASS  MB
9/27/17 1700 Cs 137 5309‐04 16,999 8,082 8,917 1,188 6.2 OK OK PASS MB
10/10/17 0500 Cs 137 5309‐04 16,714 8,516 8,198 1,198 6.2 OK OK PASS MB
10/11/17 0500 Cs 137 5309‐04 16,659 8,489 8,170 1,198 6.2 OK OK PASS MB
10/12/17 0500 Cs 137 5309‐04 17,032 8,764 8,268 1,198 6.1 OK OK PASS MB
10/17/17 0500 Cs 137 5309‐04 16,843 8,140 8,703 1,201 6.0 OK OK PASS MB
10/18/17 0500 Cs 137 5309‐04 16,892 8,205 8,687 1,198 5.9 OK OK PASS MB
10/19/17 0500 Cs 137 5309‐04 17,125 8,265 8,860 1,198 5.9 OK OK PASS MB
10/20/17 0500 Cs 137 5309‐04 16,937 8,211 8,726 1,199 5.8 OK OK PASS MB
10/21/17 0500 Cs 137 5309‐04 16,822 8,099 8,723 1,198 5.6 OK OK PASS MB
10/23/17 0500 Cs 137 5309‐04 16,898 8,300 8,598 1,198 6.2 OK OK PASS MB
10/24/17 0500 Cs 137 5309‐04 17,055 8,185 8,870 1,199 6.1 OK OK PASS MB
10/25/17 0500 Cs 137 5309‐04 16,971 8,222 8,749 1,198 6.0 OK OK PASS MB
10/29/17 0500 Cs 137 5309‐04 17,125 8,344 8,781 1,198 5.8 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 10,392 6,928

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150851

Detector Model ‐ 2221r
Serial Number ‐ 117328

Calibration Date: 08/11/2017 
Calibration Due: 08/11/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/24/17 1900 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,800 6 2,794 OK OK OK PASS   MB
9/25/17 2100 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS   MB
9/27/17 1700 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS   MB
10/10/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 7 2,893 OK OK OK PASS MB
10/11/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS MB
10/12/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS MB
10/17/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS MB
10/18/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS MB

10/23/2017 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS MB
10/24/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS MB
10/25/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS MB
10/29/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS MB
Instrument Ranges +20% ‐20%

NET 3,402 2,268

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1535
Calibration Date: 09/07/2017
Calibration Due: 09/07/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/24/17 19:00 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 50 2,150 0.9 OK OK PASS   MB
9/25/17 2100 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK PASS MB
9/27/17 1700 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 50 2,150 0.9 OK OK PASS   MB
10/10/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 70 2,030 0.9 OK OK PASS MB
10/11/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 70 2,030 0.9 OK OK PASS MB
10/12/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 60 2,040 0.9 OK OK PASS MB
10/17/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 60 2,040 0.9 OK OK PASS MB
10/18/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 60 2,040 0.9 OK OK PASS MB
10/23/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 70 2,030 0.9 OK OK PASS MB
10/24/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 60 2,040 0.9 OK OK PASS MB
10/25/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK PASS MB
10/26/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,100 60 2,040 0.9 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 2615 1,743

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281950/PR308466
Calibrtion Date: 09/13/2017
Calibration Due: 09/13/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net             CPM HV BATT SPKR DISP PASS/FAIL INITIAL

9/24/17 19:00 Cs 137 4054‐02 19,644 8,263 11,381 951 5.9 OK OK PASS   MB
9/25/17 2100 Cs 137 4054‐02 20,011 8,125 11,886 951 5.8 OK OK PASS   MB
9/27/17 1700 Cs 137 4054‐02 19,408 7,884 11,524 951 5.8 OK OK PASS   MB
10/9/17 0700 Cs 137 4054‐02 21,311 8,076 13,235 951 5.8 OK OK PASS MB
10/10/17 0500 Cs 137 4054‐02 19,871 8,131 11,740 952 5.7 OK OK PASS MB
10/11/17 0500 Cs 137 4054‐02 20,156 8,218 11,938 952 5.6 OK OK PASS MB
10/12/17 0500 Cs 137 4054‐02 19,652 8,344 11,308 952 5.6 OK OK PASS MB
10/13/17 0500 Cs 137 4054‐02 19,454 8,358 11,096 952 6.2 OK OK PASS MB
10/14/17 0500 Cs 137 4054‐02 19,741 8,227 11,514 952 6.0 OK OK PASS MB
10/15/17 1930 Cs 137 4054‐02 19,788 8,143 11,645 952 5.8 OK OK PASS MB
10/17/17 0500 Cs 137 4054‐02 20,487 7,923 12,564 952 6.1 OK OK PASS MB
10/18/17 0500 Cs 137 4054‐02 19,994 8,036 11,958 952 6.1 OK OK PASS MB
10/19/17 0500 Cs 137 4054‐02 19,858 8,121 11,737 950 6.0 OK OK PASS MB
10/20/17 0500 Cs 137 4054‐02 20,101 7,979 12,122 951 5.9 OK OK PASS MB
10/21/17 0500 Cs 137 4054‐02 19,978 8,084 11,894 951 5.8 OK OK PASS MB
10/23/17 0500 Cs 137 4054‐02 20,776 8,022 12,754 951 5.6 OK OK PASS MB
10/24/17 0500 Cs 137 4054‐02 19,787 8,144 11,643 951 6.2 OK OK PASS MB
10/25/17 0500 Cs 137 4054‐02 19,257 8,037 11,220 951 6.0 OK OK PASS MB
10/26/17 0500 Cs 137 4054‐02 20,124 8,396 11,728 952 5.8 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 14,333 9,555

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR295012

Detector Model ‐ 2221r
Serial Number ‐ 190206

Calibration Due: 08/31/2017
Calibration Due:  08/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net             CPM HV BATT SPKR DISP PASS/FAIL INITIAL

9/24/17 19:00 Cs 137 4054‐02 21,226 8,339 12,887 1,056 5.8 OK OK PASS  MB
9/25/17 2100 Cs 137 4054‐02 20,512 9,018 11,494 1,052 5.7 OK OK PASS  MB
9/27/17 1700 Cs 137 4054‐02 20,611 8,108 12,503 1,056 5.7 OK OK PASS  MB
10/9/17 0700 Cs 137 4054‐02 20,800 8,604 12,196 1,058 5.8 OK OK PASS MB
10/10/17 0500 Cs 137 4054‐02 20,336 8,408 11,928 1,059 5.7 OK OK PASS MB
10/11/17 0500 Cs 137 4054‐02 20,437 8,521 11,916 1,058 5.6 OK OK PASS MB
10/12/17 0500 Cs 137 4054‐02 20,942 8,311 12,631 1,058 5.6 OK OK PASS MB
10/13/17 0500 Cs 137 4054‐02 21,055 8,571 12,484 1,058 6.2 OK OK PASS MB
10/14/17 0500 Cs 137 4054‐02 20,179 8,498 11,681 1,061 6.2 OK OK PASS MB
10/15/17 1930 Cs 137 4054‐02 19,836 8,330 11,506 1,061 6.2 OK OK PASS MB
10/17/17 0500 Cs 137 4054‐02 20,772 7,809 12,963 1,060 6.1 OK OK PASS MB
10/18/17 0500 Cs 137 4054‐02 19,967 7,936 12,031 1,061 5.9 OK OK PASS MB
10/19/17 0500 Cs 137 4054‐02 20,125 7,984 12,141 1,061 5.8 OK OK PASS MB
10/20/17 0500 Cs 137 4054‐02 19,853 7,825 12,028 1,061 5.8 OK OK PASS MB
10/21/17 0500 Cs 137 4054‐02 19,922 8,167 11,755 1,061 5.6 OK OK PASS MB
10/23/17 0500 Cs 137 4054‐02 21,125 8,212 12,913 1,061 6.2 OK OK PASS MB
10/24/17 0500 Cs 137 4054‐02 20,525 8,168 12,357 1,061 6.0 OK OK PASS MB
10/25/17 0500 Cs 137 4054‐02 20,439 8,112 12,327 1,061 5.8 OK OK PASS MB
10/26/17 0500 Cs 137 4054‐02 20,728 8,331 12,397 1,059 5.6 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 15,174 10,116

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR154615

Detector Model ‐ 2221r
Serial Number ‐ 218563

Calibration Due: 08/31/2017
Calibration Due:  08/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/24/17 19:00 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS   MB
9/25/17 2100 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS MB
9/27/17 1700 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS MB
10/9/17 0700 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS MB
10/10/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS MB
10/11/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS MB
10/12/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS MB
10/13/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS MB
10/14/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 4 4,896 OK OK OK PASS MB
10/15/17 1930 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 5 4,995 OK OK OK PASS MB
10/17/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 5 4,995 OK OK OK PASS MB
10/18/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 5 4,995 OK OK OK PASS MB
10/19/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 5 4,995 OK OK OK PASS MB
10/20/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS MB
10/21/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 5 4,995 OK OK OK PASS MB
10/23/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 5 4,995 OK OK OK PASS MB
10/24/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 4,900 5 4,895 OK OK OK PASS MB
10/25/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 5 4,995 OK OK OK PASS MB
10/26/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 5 4,995 OK OK OK PASS MB
Instrument Ranges +20% ‐20%

NET 5,922 3,948

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date: 03/11/2017
Calibration Due: 03/11/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/24/17 19:00 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 0.9 OK OK PASS   MB
9/25/17 2100 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 40 1,460 0.9 OK OK PASS   MB
9/27/17 1700 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 0.9 OK OK PASS   MB
10/9/17 0700 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/10/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 0.9 OK OK PASS MB
10/11/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/12/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 0.9 OK OK PASS MB
10/13/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 0.9 OK OK PASS MB
10/14/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 0.9 OK OK PASS MB
10/15/17 1930 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 0.9 OK OK PASS MB
10/17/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/18/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/19/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/20/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 50 1,450 0.9 OK OK PASS MB
10/21/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/23/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/24/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/25/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/26/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 1,536 1,024

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 09/06/2017
Calibration Due: 09/06/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net       
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/24/17 19:00 Cs 137 90cs1201381 20,446 9,115 11,331 956 5.6 OK OK PASS   MB
9/25/17 2100 Cs 137 90cs1201381 19,897 8,482 11,415 957 5.7 OK OK PASS   MB
9/27/17 1700 Cs 137 90cs1201381 19,315 8,134 11,181 959 5.6 OK OK PASS   MB
10/10/17 0500 Cs 137 90cs1201381 20,213 8,425 11,788 956 5.6 OK OK PASS MB
10/11/17 0500 Cs 137 90cs1201381 19,934 8,262 11,672 956 5.6 OK OK PASS MB
10/13/17 0500 Cs 137 90cs1201381 19,785 8,369 11,416 956 6.2 OK OK PASS MB
10/14/17 0500 Cs 137 90cs1201381 19,921 8,295 11,626 961 6.0 OK OK PASS MB
10/15/17 1930 Cs 137 90cs1201381 19,866 8,370 11,496 961 5.9 OK OK PASS MB
10/17/17 0500 Cs 137 90cs1201381 20,475 8,171 12,304 960 5.9 OK OK PASS MB
10/18/17 0500 Cs 137 90cs1201381 19,658 8,162 11,496 961 5.8 OK OK PASS MB
10/19/17 0500 Cs 137 90cs1201381 19,947 8,596 11,351 959 5.7 OK OK PASS MB
10/20/17 0500 Cs 137 90cs1201381 19,732 8,255 11,477 960 5.6 OK OK PASS MB
10/21/17 0500 Cs 137 90cs1201381 19,888 8,497 11,391 960 5.6 OK OK PASS MB
10/23/17 0500 Cs 137 90cs1201381 20,535 8,232 12,303 961 6.2 OK OK PASS MB
10/24/17 0500 Cs 137 90cs1201381 20,128 8,356 11,772 959 6.0 OK OK PASS MB
10/25/17 0500 Cs 137 90cs1201381 19,850 8,361 11,489 959 5.9 OK OK PASS MB
10/26/17 0500 Cs 137 90cs1201381 19,781 8,152 11,629 959 5.7 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 13,664 9,110

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR320678

Detector Model ‐ 2221r
Serial Number ‐ 149938

Calibration Due: 08/31/2017
Calibration Due:  08/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net       
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/24/17 19:00 Cs 137 90cs1201381 20,176 8,255 11,921 998 6.0 OK OK PASS  MB
9/25/17 2100 Cs 137 90cs1201382 19,107 8,694 10,413 998 5.9 OK OK PASS  MB
9/27/17 1700 Cs 137 90cs1201383 19,836 8,021 11,815 998 5.8 OK OK PASS  MB
10/10/17 0500 Cs 137 90cs1201384 20,075 8,114 11,961 999 5.7 OK OK PASS MB
10/11/17 0500 Cs 137 90cs1201385 19,948 8,208 11,740 998 5.6 OK OK PASS MB
10/13/17 0500 Cs 137 90cs1201386 19,724 8,196 11,528 998 6.2 OK OK PASS MB
10/14/17 0500 Cs 137 90cs1201387 19,161 8,253 10,908 1,002 6.1 OK OK PASS MB
10/15/17 1930 Cs 137 90cs1201388 19,264 7,903 11,361 1,002 5.9 OK OK PASS MB
10/17/17 0500 Cs 137 90cs1201389 20,329 8,010 12,319 999 5.7 OK OK PASS MB
10/18/17 0500 Cs 137 90cs1201390 19,771 8,122 11,649 998 5.6 OK OK PASS MB
10/19/17 0500 Cs 137 90cs1201391 20,566 7,926 12,640 999 6.2 OK OK PASS MB
10/20/17 0500 Cs 137 90cs1201392 19,828 8,027 11,801 998 6.0 OK OK PASS MB
10/21/17 0500 Cs 137 90cs1201393 19,931 8,149 11,782 998 5.9 OK OK PASS MB
10/23/17 0500 Cs 137 90cs1201394 19,429 8,036 11,393 999 5.8 OK OK PASS MB
10/24/17 0500 Cs 137 90cs1201395 19,728 8,240 11,488 999 5.6 OK OK PASS MB
10/25/17 0500 Cs 137 90cs1201396 19,586 8,262 11,324 998 6.2 OK OK PASS MB
10/26/17 0500  Cs 137 90cs1201397 20,101 8,069 12,032 999 6.0 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 13,818 9,212

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR288465

Detector Model ‐ 2221r
Serial Number ‐ 176952

Calibration Due: 08/31/2017 
Calibration Due:  08/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/24/17 19:00 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,100 7 5,093 OK OK OK PASS   MB
9/25/17 2100 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,100 6 5,094 OK OK OK PASS   MB
9/27/17 1700 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,400 6 5,394 OK OK OK PASS   MB
10/10/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK PASS MB
10/11/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS MB
10/13/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS MB
10/14/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,100 5 5,095 OK OK OK PASS MB
10/15/17 1930 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,100 6 5,094 OK OK OK PASS MB
10/17/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS MB
10/18/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS MB
10/19/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS MB
10/20/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS MB
10/21/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,100 6 5,094 OK OK OK PASS MB
10/23/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 5 4,995 OK OK OK PASS MB
10/24/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS MB
10/25/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS MB
10/26/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 5 4,995 OK OK OK PASS MB
Instrument Ranges +20% ‐20%

NET 6,436 4,291

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 03/14/2017
Calibration Due: 03/14/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/24/17 19:00 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 40 1,460 0.9 OK OK PASS   MB
9/25/17 2100 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 40 1,460 0.9 OK OK PASS   MB
9/27/17 1700 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 50 1,450 0.9 OK OK PASS   MB
10/10/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 70 1,430 0.9 OK OK PASS MB
10/11/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/13/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/14/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/15/17 1930 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/17/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 50 1,450 0.9 OK OK PASS MB
10/18/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 50 1,450 0.9 OK OK PASS MB
10/19/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/20/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/21/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 50 1,450 0.9 OK OK PASS MB
10/23/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/24/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/25/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 0.9 OK OK PASS MB
10/26/17 0500  Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 60 1,440 0.9 OK OK PASS MB

Instrument Ranges +20% ‐20%
NET 1,752 1,168

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223424/PR251713
Calibration Date: 09/06/2017
Calibration Due: 09/06/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/06/17 2200 Cs 137 5309‐04 19,825 12,829 6,996 1,026 5.8 OK OK PASS GW
11/07/17 1600 Cs 137 5309‐04 20,544 12,178 8,366 1,016 5.6 OK OK PASS GW
11/08/17 2200 Cs 137 5309‐04 19,787 12,545 7,242 1,016 5.6 OK OK PASS GW
11/09/17 2200 Cs 137 5309‐04 20,845 12,535 8,310 1,016 5.6 OK OK PASS GW
11/10/17 2200 Cs 137 5309‐04 20,900 12,567 8,333 1,016 5.6 OK OK PASS GW
11/12/17 2200 Cs 137 5309‐04 21,159 12,581 8,578 1,016 5.6 OK OK PASS GW
11/13/17 2200 Cs 137 5309‐04 20,562 12,622 7,940 1,026 5.8 OK OK PASS GW

Instrument Ranges +20% ‐20%
NET 8,746 5,830

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 08/31/2017
Calibration Due: 08/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/14/17 2200 Cs 137 5309‐04 20,126 12,938 7,188 1,026 5.8 OK OK PASS GW
11/15/17 2200 Cs 137 5309‐04 21,304 13,332 7,972 1,022 5.8 OK OK PASS GW

Instrument Ranges +20% ‐20%
NET 8,746 5,830

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 08/31/2017
Calibration Due: 08/31/2018

Remarks: 



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/06/17 2200 Cs 137 5309‐04 19,411 11,927 7,484 1,178 5.9 OK OK PASS GW
11/07/17 1600 Cs 137 5309‐04 19,938 12,514 7,424 1,190 5.9 OK OK PASS GW
11/08/17 1600 Cs 137 5309‐04 19,877 12,434 7,443 1,198 5.8 OK OK PASS GW
11/09/17 1600 Cs 137 5309‐04 20,384 12,127 8,257 1,190 6.3 OK OK PASS GW
11/10/17 1600 Cs 137 5309‐04 20,211 12,267 7,944 1,198 5.9 OK OK PASS GW
11/12/17 1600 Cs 137 5309‐04 20,579 12,399 8,180 1,190 5.9 OK OK PASS GW
11/13/17 1600 Cs 137 5309‐04 20,677 12,982 7,695 1,205 5.8 OK OK PASS GW

Instrument Ranges +20% ‐20%
NET 9,267 6,178

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150851

Detector Model ‐ 2221r
Serial Number ‐ 117328

Calibration Date: 08/11/2017 
Calibration Due: 08/11/2018

Remarks: Counts taken at 18‐in 



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/14/17 2200 Cs 137 4054‐02 22,987 11,870 11,117 801 5.9 OK OK PASS GW
11/15/17 2200 Cs 137 4054‐02 25,537 12,741 12,796 802 5.7 OK OK PASS GW

Instrument Ranges +20% ‐20%
NET 14,333 9,555

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR174359

Detector Model ‐ 2221r
Serial Number ‐ 271435

Calibration Date: 11/13/2017
Calibration Due: 11/13/2018

Remarks: Counts taken at 18 inches. Orange 1 new on 
11/14/17



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/14/17 Cs 137 90cs1201381 20,000 9,000 11,000 1,111 5.5 OK OK PASS CP
11/15/17 Cs 137 90cs1201382 19,174 8,899 10,275 1,111 5.5 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 13,215 8,810

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR321872

Detector Model ‐ 2221r
Serial Number ‐ 176952

Calibration Date: 11/13/2017
Calibration Due: 11/13/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/14/17 Cs 137 90cs1201381 19,589 9,700 9,889 1,002 6.1 OK OK PASS   CP
11/15/17 Cs 137 90cs1201381 20,123 9,614 10,509 1,002 6.1 OK OK PASS   CP

Instrument Ranges +20% ‐20%
NET 13,912 9,275

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR320678

Detector Model ‐ 2221r
Serial Number ‐ 149938

Calibration Date: 11/13/2017 
Calibration Due: 11/13/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/14/17 2200 Cs 137 4054‐02 23,568 11,765 11,803 1,058 6.0 OK OK PASS GW
11/15/17 2200 Cs 137 4054‐02 25,128 12,364 12,764 1,054 5.8 OK OK PASS GW

Instrument Ranges +20% ‐20%
NET 14,360 9,574

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR154615

Detector Model ‐ 2221r
Serial Number ‐ 218563

Calibration Date: 08/31/2017
Calibration Due: 08/31/2018

Remarks: Counts taken at 18 inches Orange 2



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/14/17 2200 Cs 137 5309‐04 19,455 12,227 7,228 1,178 5.9 OK OK PASS GW
11/15/17 2200 Cs 137 5309‐04 20,723 12,634 8,089 941 5.6 OK OK PASS GW

Instrument Ranges +20% ‐20%
NET 10,236 6,824

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter  Model  ‐  44‐10 
Serial Number ‐ PR355763

Detector Model ‐ 2221r
Serial Number ‐ 149940

Calibration Date: 11/13/2017
Calibration Due: 11/13/2018

Remarks: Counts taken at 18‐in. Blue 2



Date/Time Isotope
Serial 

Number
Source Activity

Source Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

11/14/17 2200 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 0.9 OK OK PASS GW
11/15/17 2200 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 0.9 OK OK PASS GW

Instrument Ranges +20% ‐20%
NET 1,853 1,236

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 09/06/2017
Calibration Due: 09/06/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

11/06/17 2200 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK PASS GW
11/07/17 1600 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK PASS GW
11/08/17 2200 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK PASS GW
11/09/17 2200 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK PASS GW
11/10/17 2200 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK PASS GW
11/12/17 2200 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 40 2,160 0.9 OK OK PASS GW
11/13/17 2200 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK PASS GW

Instrument Ranges +20% ‐20%
NET 2,515 1,677

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281950/PR308466
Calibration Date: 09/13/2017
Calibration Due: 09/13/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

11/14/17 2200 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 60 2,140 0.9 OK OK PASS GW
11/15/17 2200 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,300 40 2,260 0.9 OK OK PASS GW

Instrument Ranges +20% ‐20%
NET 2,515 1,677

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281950/PR308466
Calibration Date: 09/13/2017
Calibration Due: 09/13/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

11/06/17 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 40 1,360 0.9 OK OK PASS   CP
11/07/17 Tc 100 5444‐06 3/24/2010_11600 dpm/7240 cpm 1,400 40 1,360 1.9 OK OK PASS   CP
11/08/17 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   CP
11/09/17 Tc 100 5444‐06 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 1.9 OK OK PASS   CP
11/10/17 Tc 101 5444‐07 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 2.9 OK OK PASS   CP
11/14/17 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,300 40 1,260 1.9 OK OK PASS   CP
11/15/17 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,200 40 1,160 2.9 OK OK PASS   CP

Instrument Ranges +20% ‐20%
NET 1,675 1,117

Comments:

Ludlum M12 with M44‐9 Pre/Post Operational Checks
Project Name/Number ‐ FCUP 

Tribal Lands
Model ‐ Ludlum M12 with M44‐9

Serial Number ‐ 
223424/PR251713

Calibration Date: 09/06/2017
Calibration Due: 09/06/2018

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net urem/hr HV BATT DISP PASS/FAIL INITIAL

11/06/17 2200 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 10 2,890 OK OK OK PASS GW
11/07/17 1600 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 10 2,890 OK OK OK PASS GW
11/08/17 2200 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 10 2,890 OK OK OK PASS GW
11/09/17 2200 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 10 2,890 OK OK OK PASS GW
11/10/17 2200 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 8 2,892 OK OK OK PASS GW
11/12/17 2200 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 9 2,891 OK OK OK PASS GW
11/13/17 2200 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,800 11 2,789 OK OK OK PASS GW
Instrument Ranges +20% ‐20%

NET 3,255 2,170

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1535
Calibration Date: 09/07/2017
Calibration Due: 09/07/2018

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net urem/hr HV BATT DISP PASS/FAIL INITIAL

11/14/17 2200 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 10 2,890 OK OK OK PASS GW
11/15/17 2200 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 9 2,900 OK OK OK PASS GW
Instrument Ranges +20% ‐20%

NET 3,255 2,170

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1535
Calibration Date: 09/07/2017
Calibration Due: 09/07/2018

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

11/14/17 2200 Cs 137 4054‐02 8.5uci on 10/3/2002 4,000 6 3,994 OK OK OK PASS GW
11/15/17 2200 Cs 137 4054‐02 8.5uci on 10/3/2002 4,000 5 4,021 OK OK OK PASS GW
Instrument Ranges +20% ‐20%

NET 5,980 3,987

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date: 03/11/2017
Calibration Due: 03/11/2018

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

11/06/17 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 10 4,990 OK OK OK PASS   CP
11/07/17 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 10 4,990 OK OK OK PASS   CP
11/08/17 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK PASS   CP
11/09/17 Cs 138 90CS1201382 10.07uci on 4/1/1991 5,000 7 4,993 OK OK OK PASS   CP
11/10/17 Cs 139 90CS1201383 10.07uci on 4/1/1992 5,000 9 4,991 OK OK OK PASS   CP
11/14/17 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK PASS   CP
11/15/17 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 7 4,993 OK OK OK PASS   CP

Instrument Ranges +20% ‐20%
NET 6,112 4,075

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 03/14/2017
Calibration Due: 03/14/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net       
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/07/17 Cs 137 90cs1201381 19,632 9,100 10,532 958 5.7 OK OK PASS   CP
11/08/17 Cs 137 90cs1201381 20,079 9,153 10,926 958 5.7 OK OK PASS   CP

Instrument Ranges +20% ‐20%
NET 13,180 8,786

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: Equipment Not Used

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR320678

Detector Model ‐ 2221r
Serial Number ‐ 149938

Calibration Date: 08/31/2017
Calibration Due: 08/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net       
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/07/17 Cs 137 90cs1201381 20,100 8,710 11,390 1,002 6.2 OK OK PASS CP
11/08/17 Cs 137 90cs1201382 19,452 8,802 10,650 1,002 6.2 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 12,457 8,304

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: Equipment Not Used

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR288465

Detector Model ‐ 2221r
Serial Number ‐ 176952

Calibration Date: 08/31/2017
Calibration Due: 08/31/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/28/17 0500 Cs 137 4054‐02 24,993 12,376 12,617 801 6.2 OK OK PASS MB
11/29/17 0500 Cs 137 4054‐02 24,149 12,441 11,708 801 6.0 OK OK PASS MB
11/30/17 0500 Cs 137 4054‐02 23,809 12,109 11,700 801 5.8 OK OK PASS MB
12/01/17 0500 Cs 137 4054‐02 24,728 12,453 12,275 801 5.6 OK OK PASS MB
12/02/17 0500 Cs 137 4054‐02 24,810 12,751 12,059 802 6.0 OK OK PASS MB
12/03/17 0500 Cs 137 4054‐02 21,100 8,987 12,113 802 6.0 OK OK PASS CP
12/04/17 0500 Cs 137 4054‐02 19,953 8,805 11,148 802 6.0 OK OK PASS CP
12/05/17 0500 Cs 137 4054‐02 19,912 8,744 11,168 792 5.8 OK OK PASS CP
12/06/17 0500 Cs 137 4054‐02 20,008 8,966 11,042 792 5.7 OK OK PASS CP
12/07/17 0500 Cs 137 4054‐02 19,547 8,657 10,890 792 5.4 OK OK PASS CP
12/08/17 0500 Cs 137 4054‐02 20,587 8,823 11,764 792 5.7 OK OK PASS CP
12/11/17 0500 Cs 137 4054‐02 21,774 10,361 11,413 790 5.6 OK OK PASS CP
12/12/17 0500 Cs 137 4054‐02 19,879 9,987 9,892 790 5.6 OK OK PASS CP
12/13/17 0500 Cs 137 4054‐02 19,756 10,135 9,621 790 5.6 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 14,333 9,555

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR174359

Detector Model ‐ 2221r
Serial Number ‐ 271435

Calibration Date: 11/13/2017
Calibration Due:  11/13/2018

Remarks: Counts taken at 18 inches. Orange 1 new on 
11/14/17



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/28/17 0500 Cs 137 4054‐02 24,566 12,891 11,675 1,056 6.2 OK OK PASS MB
11/29/17 0500 Cs 137 4054‐02 25,269 12,501 12,768 1,056 6.0 OK OK PASS MB
11/30/17 0500 Cs 137 4054‐02 24,378 12,666 11,712 1,057 5.9 OK OK PASS MB
12/01/17 0500 Cs 137 4054‐02 24,011 12,432 11,579 1,056 5.6 OK OK PASS MB
12/02/17 0500 Cs 137 4054‐02 22,981 12,075 10,906 1,061 5.9 OK OK PASS MB
12/03/17 0500 Cs 137 4054‐02 22,654 9,247 13,407 1,061 5.9 OK OK PASS CP
12/04/17 0500 Cs 137 4054‐02 19,996 8,796 11,200 1,050 5.9 OK OK PASS CP
12/05/17 0500 Cs 137 4054‐02 19,050 8,805 10,245 1,050 5.9 OK OK PASS CP
12/06/17 0500 Cs 137 4054‐02 19,548 8,260 11,288 1,063 5.6 OK OK PASS CP
12/07/17 0500 Cs 137 4054‐02 19,412 8,574 10,838 1,063 5.6 OK OK PASS CP
12/08/17 0500 Cs 137 4054‐02 19,843 8,745 11,098 1,063 5.5 OK OK PASS CP
12/11/17 0500 Cs 137 4054‐02 21,116 10,162 10,954 1,047 5.7 OK OK PASS CP
12/12/17 0500 Cs 137 4054‐02 20,147 9,632 10,515 1,047 5.7 OK OK PASS CP
12/13/17 0500 Cs 137 4054‐02 20,587 9,875 10,712 1,047 5.6 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 14,360 9,574

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR154615

Detector Model ‐ 2221r
Serial Number ‐ 218563

Calibration Date: 08/31/2017
Calibration Due:  08/31/2018

Remarks: Counts taken at 18 inches Orange 2



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net urem/hr HV BATT DISP PASS/FAIL INITIAL

11/28/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS MB
11/29/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 4,500 5 4,495 OK OK OK PASS MB
11/30/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS MB
12/01/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,500 6 5,494 OK OK OK PASS MB
12/02/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 5 4,995 OK OK OK PASS MB
12/03/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS CP
12/04/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS CP
12/05/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS CP
12/06/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 6 4,994 OK OK OK PASS CP
12/07/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 8 4,992 OK OK OK PASS CP
12/08/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 7 4,993 OK OK OK PASS CP
12/11/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 10 4,990 OK OK OK PASS CP
12/12/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 9 4,991 OK OK OK PASS CP
12/13/17 0500 Cs 137 4054‐02 8.5uci on 10/3/2002 5,000 9 4,991 OK OK OK PASS CP
Instrument Ranges +20% ‐20%

NET 5,980 3,987

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date: 03/11/2017
Calibration Due: 03/11/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

11/28/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 0.9 OK OK PASS MB
11/29/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 0.9 OK OK PASS MB
11/30/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 0.9 OK OK PASS MB
12/01/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 0.9 OK OK PASS MB
12/02/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 0.9 OK OK PASS MB
12/03/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 0.9 OK OK PASS CP
12/04/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 0.9 OK OK PASS CP
12/05/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 0.9 OK OK PASS CP
12/06/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 0.9 OK OK PASS CP
12/07/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 0.9 OK OK PASS CP
12/08/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 50 1,550 0.9 OK OK PASS CP
12/11/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,400 50 1,350 0.9 OK OK PASS CP
12/12/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,400 50 1,350 0.9 OK OK PASS CP
12/13/17 0500 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,450 50 1,400 0.9 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 1,853 1,236

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 09/06/2017
Calibration Due: 09/06/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net        
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/28/17 0500 Cs 137 90cs1201381 25,472 12,596 12,876 1,003 6.1 OK OK PASS   MB
11/29/17 0500 Cs 137 90cs1201381 24,975 12,648 12,327 1,002 6.0 OK OK PASS   MB
11/30/17 0500 Cs 137 90cs1201381 25,022 12,599 12,423 1,003 5.9 OK OK PASS   MB
12/01/17 0500 Cs 137 90cs1201381 24,390 12,432 11,958 1,001 5.8 OK OK PASS   MB
12/02/17 0500 Cs 137 90cs1201381 24,196 12,188 12,008 1,004 5.8 OK OK PASS MB
12/03/17 0500 Cs 137 90cs1201381 22,687 9,547 13,140 1,004 5.8 OK OK PASS CP
12/04/17 0500 Cs 137 90cs1201381 20,987 8,953 12,034 998 5.7 OK OK PASS CP
12/05/17 0500 Cs 137 90cs1201381 20,326 8,748 11,578 998 5.7 OK OK PASS CP
12/06/17 0500 Cs 137 90cs1201381 18,803 8,593 10,210 999 5.5 OK OK PASS CP
12/07/17 0500 Cs 137 90cs1201381 19,123 8,625 10,498 999 5.5 OK OK PASS CP
12/08/17 0500 Cs 137 90cs1201381 20,153 9,158 10,995 999 5.5 OK OK PASS CP
12/11/17 0500 Cs 137 90cs1201381 21,584 10,388 11,196 991 5.6 OK OK PASS CP
12/12/17 0500 Cs 137 90cs1201381 19,894 9,562 10,332 991 5.7 OK OK PASS CP
12/13/17 0500 Cs 137 90cs1201381 20,145 9,875 10,270 991 5.5 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 13,912 9,275

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR320678

Detector Model ‐ 2221r
Serial Number ‐ 149938

Calibration Due: 11/13/2017 
Calibration Due:  11/13/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number
Source Check 

CPM 
Background   

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

11/28/17 0500 Cs 137 90cs1201381 23,877 11,079 12,798 1,106 6.0 OK OK PASS MB
11/29/17 0500 Cs 137 90cs1201381 23,721 10,734 12,987 1,105 5.8 OK OK PASS MB
11/30/17 0500 Cs 137 90cs1201381 23,505 10,986 12,519 1,106 5.6 OK OK PASS MB
12/01/17 0500 Cs 137 90cs1201381 23,621 11,548 12,073 1,107 6.0 OK OK PASS MB
12/02/17 0500 Cs 137 90cs1201381 23,640 11,849 11,791 1,112 5.7 OK OK PASS MB
12/03/17 0500 Cs 137 90cs1201381 20,143 10,987 9,156 1,112 5.7 OK OK PASS CP
12/04/17 0500 Cs 137 90cs1201381 19,847 9,587 10,260 1,103 5.6 OK OK PASS CP
12/05/17 0500 Cs 137 90cs1201381 19,699 8,636 11,063 1,103 5.6 OK OK PASS CP
12/06/17 0500 Cs 137 90cs1201381 18,867 7,941 10,926 1,112 5.4 OK OK PASS CP
12/07/17 0500 Cs 137 90cs1201381 19,489 8,532 10,957 1,112 5.4 OK OK PASS CP
12/08/17 0500 Cs 137 90cs1201381 20,145 8,659 11,486 1,112 5.5 OK OK PASS CP
12/11/17 0500 Cs 137 90cs1201381 20,691 9,967 10,724 1,104 6.2 OK OK PASS CP
12/12/17 0500 Cs 137 90cs1201381 19,856 10,147 9,709 1,104 5.7 OK OK PASS CP
12/13/17 0500 Cs 137 90cs1201381 20,456 9,832 10,624 1,104 5.5 OK OK PASS CP
12/14/17 0500 Cs 137 90cs1201381 18,483 8,065 10,418 1,105 5.6 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 13,215 8,810

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR321872

Detector Model ‐ 2221r
Serial Number ‐ 176952

Calibration Date: 11/13/2017
Calibration Due:  11/13/2018

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net urem/hr HV BATT DISP PASS/FAIL INITIAL

11/28/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 7 4,993 OK OK OK PASS   MB
11/29/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK PASS   MB
11/30/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 7 4,993 OK OK OK PASS   MB
12/01/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 7 4,993 OK OK OK PASS   MB
12/02/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 7 4,993 OK OK OK PASS   MB
12/03/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 9 4,991 OK OK OK PASS   CP
12/04/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 9 4,991 OK OK OK PASS   CP
12/05/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 10 4,990 OK OK OK PASS   CP
12/06/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 7 4,993 OK OK OK PASS   CP
12/07/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK PASS   CP
12/08/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 10 4,990 OK OK OK PASS   CP
12/11/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK PASS   CP
12/12/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 10 4,990 OK OK OK PASS   CP
12/13/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 9 4,991 OK OK OK PASS   CP
12/14/17 0500 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK PASS   CP
Instrument Ranges +20% ‐20%

NET 6,112 4,075

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 03/14/2017
Calibration Due: 03/14/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

11/28/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,300 50 1,250 0.9 OK OK PASS   MB
11/29/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,300 50 1,250 0.9 OK OK PASS   MB
11/30/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,300 40 1,260 0.9 OK OK PASS   MB
12/01/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,300 50 1,250 0.9 OK OK PASS   MB
12/02/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   MB
12/03/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   CP
12/04/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   CP
12/05/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,300 50 1,250 0.9 OK OK PASS   CP
12/06/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   CP
12/07/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,350 50 1,300 0.9 OK OK PASS   CP
12/08/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,360 50 1,310 0.9 OK OK PASS   CP
12/11/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   CP
12/12/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   CP
12/13/17 0500 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   CP

Instrument Ranges +20% ‐20%
NET 1,675 1,117

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223424/PR251713
Calibration Date: 09/06/2017
Calibration Due: 09/06/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

12/02/17 0500 Cs 137 5309‐04 21,248 12,724 8,524 1,021 5.7 OK OK PASS MB
12/03/17 0500 Cs 137 5309‐04 18,125 9,587 8,538 1,021 5.7 OK OK PASS CP
12/04/17 0500 Cs 137 5309‐04 18,547 10,584 7,963 1,030 5.8 OK OK PASS CP
12/05/17 0500 Cs 137 5309‐04 17,669 9,266 8,403 1,030 5.8 OK OK PASS CP
12/06/17 0500 Cs 137 5309‐04 16,403 8,606 7,797 1,016 5.6 OK OK PASS CP
12/07/17 0500 Cs 137 5309‐04 16,874 9,036 7,838 1,016 5.6 OK OK PASS CP
12/08/17 0500 Cs 137 5309‐04 18,597 10,054 8,543 1,016 5.8 OK OK PASS CP
12/11/17 0501 Cs 137 5309‐04 18,229 10,426 7,803 1,006 5.6 OK OK PASS CP
12/12/17 0501 Cs 137 5309‐04 19,410 10,698 8,712 1,006 5.8 OK OK PASS CP
12/13/17 0501 Cs 137 5309‐04 19,147 10,874 8,273 1,006 5.7 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 8,746 5,830

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 08/31/2017
Calibration Due:  08/31/2018

Remarks: Counts taken at 18 inches, Blue 1



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

12/02/17 0500 Cs 137 5309‐04 21,121 12,297 8,824 944 5.6 OK OK PASS MB
12/03/17 0500 Cs 137 5309‐04 17,254 8,541 8,713 944 5.6 OK OK PASS CP
12/04/17 0500 Cs 137 5309‐04 17,654 7,984 9,670 936 5.8 OK OK PASS CP
12/05/17 0500 Cs 137 5309‐04 17,388 8,684 8,704 936 5.8 OK OK PASS CP
12/06/17 0500 Cs 137 5309‐04 16,313 8,555 7,758 936 5.5 OK OK PASS CP
12/07/17 0500 Cs 137 5309‐04 16,587 8,235 8,352 936 5.5 OK OK PASS CP
12/08/17 0500 Cs 137 5309‐04 17,125 8,796 8,329 936 5.7 OK OK PASS CP
12/11/17 0500 Cs 137 5309‐04 18,013 9,853 8,160 934 5.6 OK OK PASS CP
12/12/17 0500 Cs 137 5309‐04 17,899 9,487 8,412 934 5.6 OK OK PASS CP
12/13/17 0500 Cs 137 5309‐04 17,569 9,532 8,037 934 5.5 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 10,236 6,824

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR355763

Detector Model ‐ 2221r
Serial Number ‐ 149940

Calibration Date: 11/13/2017
Calibration Due:  11/13/2018

Remarks: Counts taken at 18‐in. Blue 2



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net urem/hr HV BATT DISP PASS/FAIL INITIAL

12/02/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 9 2,991 OK OK OK PASS MB
12/03/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 10 2,990 OK OK OK PASS CP
12/04/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 7 2,993 OK OK OK PASS CP
12/05/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 6 2,994 OK OK OK PASS CP
12/06/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 7 2,993 OK OK OK PASS CP
12/07/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 8 2,992 OK OK OK PASS CP
12/08/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 10 2,990 OK OK OK PASS CP
12/11/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 8 2,992 OK OK OK PASS CP
12/12/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 10 2,990 OK OK OK PASS CP
12/13/17 0500 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 10 2,990 OK OK OK PASS CP
Instrument Ranges +20% ‐20%

NET 3,255 2,170

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1535
Calibration Date: 09/07/2017
Calibration Due: 09/07/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

12/02/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 50 2,150 0.9 OK OK PASS MB
12/03/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 50 2,150 0.9 OK OK PASS CP
12/04/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 50 2,150 0.9 OK OK PASS CP
12/05/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,400 50 2,350 0.9 OK OK PASS CP
12/06/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 50 2,150 0.9 OK OK PASS CP
12/07/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 40 2,160 0.9 OK OK PASS CP
12/08/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 50 2,150 0.9 OK OK PASS CP
12/11/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,000 50 1,950 0.9 OK OK PASS CP
12/12/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 50 2,150 0.9 OK OK PASS CP
12/13/17 0500 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,200 50 2,150 0.9 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 2,515 1,677

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281950/PR308466
Calibration Date: 09/13/2017
Calibration Due: 09/13/2018

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

1/9/2018 Cs 137 4054‐02 17,289 7,681 9,608 805 6.3 OK OK PASS CP
1/10/2018 Cs 137 4054‐02 17,856 8,063 9,793 805 5.8 OK OK PASS CP
1/11/2018 Cs 137 4054‐02 17,357 7,542 9,815 805 5.8 OK OK PASS CP
1/12/2018 Cs 137 4054‐02 18,204 8,159 10,045 805 5.8 OK OK PASS CP
1/13/2018 Cs 137 4054‐02 18,019 8,413 9,606 792 5.6 OK OK PASS CP
1/15/2018 Cs 137 4054‐02 17,192 8,673 8,519 804 5.6 OK OK PASS CP
1/16/2018 Cs 137 4054‐02 17,896 7,852 10,044 805 5.5 OK OK PASS CP
1/17/2018 Cs 137 4054‐02 18,487 9,393 9,094 803 5.4 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 11,566 7,711

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR174359

Detector Model ‐ 2221
Serial Number ‐ 271435

Calibration Date: 11/13/2017
Calibration Due:  11/13/18

Remarks: Counts taken at 18 inches. 



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

1/9/2018 Cs 137 4054‐02 18,254 8,152 10,102 1,061 6.0 OK OK PASS CP
1/10/2018 Cs 137 4054‐02 18,351 8,259 10,092 1,061 6.0 OK OK PASS CP
1/11/2018 Cs 137 4054‐02 18,459 8,542 9,917 1,061 5.5 OK OK PASS CP
1/12/2018 Cs 137 4054‐02 18,132 7,985 10,147 1,061 5.6 OK OK PASS CP
1/13/2018 Cs 137 4054‐02 10,066 4,407 5,659 1,061 5.6 OK OK FAIL CP

Instrument Ranges +20% ‐20%
NET 11,985 7,990

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: Removed from service on 1/13/2018

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR154615

Detector Model ‐ 2221r
Serial Number ‐ 218563

Calibration Date: 8/31/17
Calibration Due:  8/31/18

Remarks: Counts taken at 18 inches Orange 2



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

1/9/2018 Cs 137 4054‐02 8.5uci on 10/3/2002 5,600 6 5,594 OK OK OK PASS CP
1/10/2018 Cs 137 4054‐02 8.5uci on 10/3/2002 5,500 5 5,495 OK OK OK PASS CP
1/11/2018 Cs 137 4054‐02 8.5uci on 10/3/2002 5,500 5 5,495 OK OK OK PASS CP
1/12/2018 Cs 137 4054‐02 8.5uci on 10/3/2002 5,500 5 5,495 OK OK OK PASS CP
1/13/2018 Cs 137 4054‐02 8.5uci on 10/3/2002 5,500 5 5,495 OK OK OK PASS CP
1/15/2018 Cs 137 4054‐02 8.5uci on 10/3/2002 5,500 7 5,493 OK OK OK PASS CP
1/16/2018 Cs 137 4054‐02 8.5uci on 10/3/2002 5,500 6 5,494 OK OK OK PASS CP
1/17/2018 Cs 137 4054‐02 8.5uci on 10/3/2002 5,500 7 5,493 OK OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 6,521 4,347

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date: 3/11/2017
Calibration Due: 3/11/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

1/9/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 0.9 OK OK PASS CP
1/10/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 0.9 OK OK PASS CP
1/11/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 0.9 OK OK PASS CP
1/12/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 0.9 OK OK PASS CP
1/13/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 0.9 OK OK PASS CP
1/15/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 0.9 OK OK PASS CP
1/16/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 0.9 OK OK PASS CP
1/17/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 0.9 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 2,334 1,556

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 9/6/17
Calibration Due: 9/6/18

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

1/10/2018 Cs 137 90cs1201381 18,274 8,583 9,691 1,002 5.7 OK OK PASS   CP
1/11/2018 Cs 137 90cs1201381 18,597 8,259 10,338 1,002 5.7 OK OK PASS   CP
1/12/2018 Cs 137 90cs1201381 18,152 7,893 10,259 1,002 5.7 OK OK PASS   CP
1/13/2018 Cs 137 90cs1201381 17,842 8,487 9,355 1,003 5.7 OK OK PASS CP
1/15/2018 Cs 137 90cs1201381 17,598 9,078 8,520 1,003 5.6 OK OK PASS CP
1/16/2018 Cs 137 90cs1201381 18,259 8,547 9,712 1,003 5.6 OK OK PASS CP
1/17/2018 Cs 137 90cs1201381 17,594 8,748 8,846 996 5.9 OK OK PASS CP
1/18/2018 Cs 137 90cs1201381 17,126 8,529 8,597 1,002 5.9 OK OK PASS CP
1/21/2018 Cs 137 90cs1201381 15,125 6,976 8,149 1,004 6.0 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 11,554 7,702

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR320678

Detector Model ‐ 2221r 
Serial Number ‐ 149938

Calibration Date: 1/2/18
Calibration Due:  1/2/19

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

1/10/2018 Cs 137 90cs1201381 17,357 8,138 9,219 1,105 6.3 OK OK PASS CP
1/11/2018 Cs 137 90cs1201381 16,982 8,564 8,418 1,105 6.3 OK OK PASS CP
1/12/2018 Cs 137 90cs1201381 17,296 7,984 9,312 1,105 6.3 OK OK PASS CP
1/13/2018 Cs 137 90cs1201381 16,888 7,697 9,191 1,106 6.2 OK OK PASS CP
1/15/2018 Cs 137 90cs1201381 17,271 8,121 9,150 1,106 6.2 OK OK PASS CP
1/16/2018 Cs 137 90cs1201381 16,987 7,851 9,136 1,106 6.2 OK OK PASS CP
1/17/2018 Cs 137 90cs1201381 17,214 8,437 8,777 1,108 6.0 OK OK PASS CP
1/18/2018 Cs 137 90cs1201381 17,569 7,952 9,617 1,108 6.0 OK OK PASS CP
1/21/2018 Cs 137 90cs1201381 16,897 6,683 10,214 1,107 5.7 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 10,385 6,923

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR321872

Detector Model  ‐  2221r 
Serial Number ‐ 176952

Calibration Date: 1/2/18
Calibration Due:  1/2/19

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

1/10/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS   CP
1/11/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS   CP
1/12/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS   CP
1/13/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS   CP
1/15/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS   CP
1/16/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS   CP
1/17/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS   CP
1/18/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS   CP
1/21/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS   CP

Instrument Ranges +20% ‐20%
NET 5,992 3,995

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 3/14/2017
Calibration Due: 3/14/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

1/10/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 60 1,340 0.9 OK OK PASS   MB
1/11/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   MB
1/12/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   MB
1/13/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 60 1,340 0.9 OK OK PASS   MB
1/15/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,300 60 1,240 0.9 OK OK PASS   CP
1/16/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,300 60 1,240 0.9 OK OK PASS   CP
1/17/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,300 60 1,240 0.9 OK OK PASS   CP
1/18/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,300 60 1,240 0.9 OK OK PASS   CP
1/21/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,500 20 1,480 0.9 OK OK PASS   CP

Instrument Ranges +20% ‐20%
NET 1,710 1,140

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223424/PR251713
Calibration Date: 9/6/17
Calibration Due: 9/6/18

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

1/9/2018 Cs 137 5309‐04 15,763 9,361 6,402 1,025 5.4 OK OK PASS CP
1/10/2018 Cs 137 5309‐04 15,650 8,250 7,400 1,025 5.4 OK OK PASS CP
1/11/2018 Cs 137 5309‐04 15,984 9,123 6,861 1,025 6.0 OK OK PASS CP
1/12/2018 Cs 137 5309‐04 15,746 8,547 7,199 1,025 6.0 OK OK PASS CP
1/13/2018 Cs 137 5309‐04 15,554 8,871 6,683 1,028 5.5 OK OK PASS CP
1/15/2018 Cs 137 5309‐04 15,525 9,209 6,316 1,022 5.8 OK OK PASS CP
1/16/2018 Cs 137 5309‐04 16,125 8,723 7,402 1,022 5.5 OK OK PASS CP
1/17/2018 Cs 137 5309‐04 15,402 8,809 6,593 1,016 5.5 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 7,911 5,274

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r 
Serial Number ‐ 117648

Calibration Date: 8/31/17
Calibration Due: 8/31/18

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
 CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

1/9/2018 Cs 137 5309‐04 15,786 8,872 6,914 945 5.5 OK OK PASS CP
1/10/2018 Cs 137 5309‐04 15,647 7,820 7,827 947 5.5 OK OK PASS CP
1/11/2018 Cs 137 5309‐04 15,743 8,105 7,638 947 5.5 OK OK PASS CP
1/12/2018 Cs 137 5309‐04 15,907 8,257 7,650 935 5.5 OK OK PASS CP
1/13/2018 Cs 137 5309‐04 15,602 8,547 7,055 935 5.5 OK OK PASS CP
1/15/2018 Cs 137 5309‐04 15,671 9,149 6,522 943 5.8 OK OK PASS CP
1/16/2018 Cs 137 5309‐04 15,874 9,128 6,746 943 5.8 OK OK PASS CP
1/17/2018 Cs 137 5309‐04 15,579 9,066 6,513 945 5.4 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 8,945 5,964

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR355763

Detector Model ‐ 2221r 
Serial Number ‐ 149940

Calibration Date: 11/13/17
Calibration Due: 11/13/18

Remarks: Counts taken at 18‐in. Blue 2



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

1/9/2018 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 6 2,994 OK OK OK PASS CP
1/10/2018 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS CP
1/11/2018 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 5 2,995 OK OK OK PASS CP
1/12/2018 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 6 2,994 OK OK OK PASS CP
1/13/2018 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 6 2,994 OK OK OK PASS CP
1/15/2018 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS CP
1/16/2018 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 2,900 6 2,894 OK OK OK PASS CP
1/17/2018 Cs 137 5309‐04 5.7 UcI ON 8‐30‐2004 3,000 6 2,994 OK OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 3,450 2,300

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1535
Calibration Date: 9/07/2017
Calibration Due: 9/07/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

1/9/2018 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,600 60 2,540 0.9 OK OK PASS CP
1/10/2018 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,800 50 2,750 0.9 OK OK PASS CP
1/11/2018 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,800 60 2,740 0.9 OK OK PASS CP
1/12/2018 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,800 60 2,740 0.9 OK OK PASS CP
1/13/2018 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,800 60 2,740 0.9 OK OK PASS CP
1/15/2018 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,900 60 2,840 0.9 OK OK PASS CP
1/16/2018 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,900 60 2,840 0.9 OK OK PASS CP
1/17/2018 Tc 99 4003‐02 6/26/2002_21,800 dpm/13,600 cpm 2,900 60 2,840 0.9 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 3,211 2,141

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281950/PR308466
Calibration Date: 9/13/17
Calibration Due: 9/13/18

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

1/22/2018 Cs 137 90cs1201381 19,154 8,753 10,401 1,004 6 OK OK PASS CP
1/23/2018 Cs 137 90cs1201381 19,258 8,963 10,295 1,004 6 OK OK PASS CP
1/24/2018 Cs 137 90cs1201381 18,987 9,147 9,840 1,004 6 OK OK PASS CP
1/25/2018 Cs 137 90cs1201381 19,563 8,962 10,601 1,004 5.8 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 13,912 9,275

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: Lodging in Bluff, Utah. Same room as December 2017 shift.

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR320678

Detector Model ‐ 2221r 
Serial Number ‐ 149938

Calibration Date: 01/02/18 
Calibration Due: 01/02/19

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

1/22/2018 Cs 137 90cs1201381 20,153 9,874 10,279 1,107 5.7 OK OK PASS CP
1/23/2018 Cs 137 90cs1201381 19,587 9,354 10,233 1,107 5.7 OK OK PASS CP
1/24/2018 Cs 137 90cs1201381 19,657 8,963 10,694 1,107 5.7 OK OK PASS CP
1/25/2018 Cs 137 90cs1201381 19,987 9,253 10,734 1,106 5.5 OK OK PASS CP

Instrument Ranges +20% ‐20%
NET 13,215 8,810

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: Lodging in Bluff, Utah. Same room as December 2017 shift.

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR321872

Detector Model ‐ 2221r 
Serial Number ‐ 176952

Calibration Due: 01/02/18
Calibration Due: 01/02/19

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

1/22/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK PASS   CP
1/23/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 8 4,992 OK OK OK PASS   CP
1/24/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS   CP
1/25/2018 Cs 137 90CS1201381 10.07uci on 4/1/1990 5,000 6 4,994 OK OK OK PASS   CP

Instrument Ranges +20% ‐20%
NET 6,112 4,075

MicroRem Pre/Post Operational Checks

Comments: Lodging in Bluff, Utah. Same room as December 2017 shift.

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 3/14/2017
Calibration Due: 3/14/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

1/22/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   CP
1/23/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   CP
1/24/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 50 1,350 0.9 OK OK PASS   CP
1/25/2018 Tc 99 5444‐05 3/24/2010_11600 dpm/7240 cpm 1,400 40 1,360 1.9 OK OK PASS   CP

Instrument Ranges +20% ‐20%
NET 1,710 1,140

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments: Lodging in Bluff, Utah. Same room as December 2017 shift.

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223424/PR251713
Calibration Date: 9/6/17
Calibration Due: 9/6/18

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

5/7/2018 Cs 137 99_4.23uCi 01/22/18 19,134 8,823 10,311 851 5.6 OK OK PASS ND
5/8/2018 Cs 137 99_4.23uCi 01/22/18 19,029 8,656 10,373 850 5.6 OK OK PASS ND
5/9/2018 Cs 137 99_4.23uCi 01/22/18 18,982 8,273 10,709 849 5.5 OK OK PASS ND
5/10/2018 Cs 137 99_4.23uCi 01/22/18 18,934 7,087 11,847 847 5.6 OK OK PASS ND
5/11/2018 Cs 137 99_4.23uCi 01/22/18 18,161 8,817 9,344 849 5.6 OK OK PASS ND
5/12/2018 Cs 137 99_4.23uCi 01/22/18 21,660 12,975 8,685 849 5.6 OK OK PASS ND

Instrument Ranges +20% ‐20%
NET 12,374 8,249

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: Final cal check completed in Durango, CO

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR118986

Detector Model ‐ 2221r 
Serial Number ‐ 125457

Calibration Date: 2/26/2018
Calibration Due: 2/26/2019

Remarks: Counts taken at 18 inches. 



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

5/7/2018 Cs 137 99_4.23uCi 01/22/18 18,026 8,108 9,918 1,103 5.6 OK OK PASS ND
5/8/2018 Cs 137 99_4.23uCi 01/22/18 18,094 7,851 10,243 1,098 5.5 OK OK PASS ND
5/9/2018 Cs 137 99_4.23uCi 01/22/18 17,912 7,303 10,609 1,089 5.5 OK OK PASS ND
5/10/2018 Cs 137 99_4.23uCi 01/22/18 18,029 7,260 10,769 1,098 5.4 OK OK PASS ND
5/11/2018 Cs 137 99_4.23uCi 01/22/18 17,902 7,873 10,029 1,112 5.5 OK OK PASS ND
5/12/2018 Cs 137 99_4.23uCi 01/22/18 17,570 10,383 7,187 1,114 5.5 OK OK See Note ND

Instrument Ranges +20% ‐20%
NET 12,205 8,137

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: Final cal check completed in Durango, CO

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR321872

Detector Model ‐ 2221r 
Serial Number ‐ 108853

Calibration Date: 2/26/2018
Calibration Due: 2/26/2019

Remarks: Counts taken at 18 inches 



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net urem/hr HV BATT DISP PASS/FAIL INITIAL

5/7/2018 Cs 137 99 4.23uci on 01/22/2018 3,060 7 3,053 OK OK OK PASS ND
5/8/2018 Cs 137 99 4.23uci on 01/22/2018 3,000 7 2,993 OK OK OK PASS ND
5/9/2018 Cs 137 99 4.23uci on 01/22/2018 3,200 9 3,191 OK OK OK PASS ND
5/10/2018 Cs 137 99 4.23uci on 01/22/2018 3,200 9 3,191 OK OK OK PASS ND
5/11/2018 Cs 137 99 4.23uci on 01/22/2018 3,500 6 3,494 OK OK OK PASS ND
5/12/2018 Cs 137 99 4.23uci on 01/22/2018 3,500 8 3,492 OK OK OK PASS ND

Instrument Ranges +20% ‐20%
NET 3,664 2,443

MicroRem Pre/Post Operational Checks

Comments: Final cal check completed in Durango, CO

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1714
Calibration Date: 10/17/2017
Calibration Due: 10/17/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

5/7/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,710 59 1,651 0.9 OK OK PASS ND
5/8/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 0.9 OK OK PASS ND
5/9/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 0.9 OK OK PASS ND
5/10/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 60 1,640 0.9 OK OK PASS ND
5/11/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 0.9 OK OK PASS ND
5/12/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 0.9 OK OK PASS ND

Instrument Ranges +20% ‐20%
NET 1,981 1,321

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments: Final cal check completed in Durango, CO

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

276873/PR308473
Calibration Date: 3/22/18
Calibration Due: 3/22/19

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

5/7/2018 Cs 137 99_4.23uCi 01/22/18 19,398 8,656 10,742 1,051 5.8 OK OK PASS   ND
5/8/2018 Cs 137 99_4.23uCi 01/22/18 18,431 8,512 9,919 1,051 5.8 OK OK PASS   ND
5/9/2018 Cs 137 99_4.23uCi 01/22/18 18,430 8,207 10,223 1,049 5.7 OK OK PASS   ND
5/10/2018 Cs 137 99_4.23uCi 01/22/18 18,433 7,954 10,479 1,050 5.7 OK OK PASS   ND
5/11/2018 Cs 137 99_4.23uCi 01/22/18 17,917 8,808 9,109 1,053 5.6 OK OK FAIL ND
5/12/2018 Cs 137 99_4.23uCi 01/22/18 18,167 9,199 8,968 1,052 5.5 OK OK See Note ND

Instrument Ranges +20% ‐20%
NET 12,890 9,668

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: Final cal check completed in Durango, CO. Item returned for calibration 5/12/2018

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r 
Serial Number ‐ 262328

Calibration Date: 3/20/18
Calibration Due: 3/20/19

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

5/7/2018 Cs 137 99 4.23uci on 01/22/2018 4,760 6 4,754 OK OK OK PASS   ND
5/8/2018 Cs 137 99 4.23uci on 01/22/2018 5,000 7 4,993 OK OK OK PASS   ND
5/9/2018 Cs 137 99 4.23uci on 01/22/2018 4,500 3 4,497 OK OK OK PASS   ND
5/10/2018 Cs 137 99 4.23uci on 01/22/2018 4,700 7 4,693 OK OK OK PASS   ND
5/11/2018 Cs 137 99 4.23uci on 01/22/2018 4,000 5 3,995 OK OK OK PASS   ND
5/12/2018 Cs 137 99 4.23uci on 01/22/2018 4,000 6 3,994 OK OK OK PASS   ND

Instrument Ranges +20% ‐20%
NET 5,705 3,803

MicroRem Pre/Post Operational Checks

Comments: Final cal check completed in Durango, CO

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date: 3/8/2018
Calibration Due: 3/8/2019

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

5/7/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,610 40 1,570 0.9 OK OK PASS   ND
5/8/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 0.9 OK OK PASS   ND
5/9/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 0.9 OK OK PASS   ND
5/10/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 40 1,560 0.9 OK OK PASS   ND
5/11/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 50 1,650 0.9 OK OK PASS   ND
5/12/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 50 1,550 0.9 OK OK PASS   ND

Instrument Ranges +20% ‐20%
NET 1,884 1,256

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments: Final cal check completed in Durango, CO

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281989/PR270362
Calibration Date: 3/22/18
Calibration Due: 3/22/19

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

5/7/2018 Cs 137 99_4.23uCi 01/22/18 19,470 8,124 11,346 803 5.8 OK OK PASS ND
5/8/2018 Cs 137 99_4.23uCi 01/22/18 18,502 8,150 10,352 803 5.5 OK OK PASS ND
5/9/2018 Cs 137 99_4.23uCi 01/22/18 18,411 7,575 10,836 798 5.6 OK OK PASS ND
5/10/2018 Cs 137 99_4.23uCi 01/22/18 18,596 7,536 11,060 805 5.6 OK OK PASS ND
5/11/2018 Cs 137 99_4.23uCi 01/22/18 18,087 8,260 9,827 809 5.9 OK OK PASS ND
5/12/2018 Cs 137 99_4.23uCi 01/22/18 18,374 9,278 9,096 790 5.4 OK OK PASS ND

Instrument Ranges +20% ‐20%
NET 13,615 9,077

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: Final cal check completed in Durango, CO

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR174359

Detector Model ‐ 2221r 
Serial Number ‐ 117648

Calibration Date: 3/20/18
Calibration Due: 3/20/19

Remarks: Counts taken at 18 inches



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

5/7/2018 Cs 137 99 4.23uci on 01/22/2018 4,530 4 4,526 OK OK OK PASS   ND
5/8/2018 Cs 137 99 4.23uci on 01/22/2018 4,600 6 4,594 OK OK OK PASS   ND
5/9/2018 Cs 137 99 4.23uci on 01/22/2018 4,800 2 4,798 OK OK OK PASS   ND
5/10/2018 Cs 137 99 4.23uci on 01/22/2018 4,700 7 4,693 OK OK OK PASS   ND
5/11/2018 Cs 137 99 4.23uci on 01/22/2018 4,500 4 4,496 OK OK OK PASS   ND
5/12/2018 Cs 137 99 4.23uci on 01/22/2018 4,500 5 4,495 OK OK OK PASS   ND

Instrument Ranges +20% ‐20%
NET 5,431 3,620

MicroRem Pre/Post Operational Checks

Comments: Final cal check completed in Durango, CO

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1622
Calibration Date: 10/3/2017
Calibration Due: 10/3/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

5/7/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,650 43 1,607 0.9 OK OK PASS   ND
5/8/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,400 30 1,370 0.9 OK OK PASS   ND
5/9/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,400 20 1,380 0.9 OK OK PASS   ND
5/10/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,400 30 1,370 0.9 OK OK PASS   ND
5/11/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 50 1,550 0.9 OK OK PASS   ND
5/12/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 70 1,730 0.9 OK OK PASS   ND

Instrument Ranges +20% ‐20%
NET 1,928 1,286

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments: Final cal check completed in Durango, CO

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 3/22/18
Calibration Due: 3/22/19

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

5/7/2018 Cs 137 99_4.23uCi 01/22/18 18,381 7,815 10,566 1,098 6.2 OK OK PASS ND
5/8/2018 Cs 137 99_4.23uCi 01/22/18 18,575 8,092 10,483 1,095 6.1 OK OK PASS ND
5/9/2018 Cs 137 99_4.23uCi 01/22/18 18,309 7,369 10,940 1,094 5.9 OK OK PASS ND
5/10/2018 Cs 137 99_4.23uCi 01/22/18 18,934 6,087 12,847 1,095 5.6 OK OK PASS ND
5/11/2018 Cs 137 99_4.23uCi 01/22/18 17,480 7,672 9,808 1,095 5.7 OK OK PASS ND
5/12/2018 Cs 137 99_4.23uCi 01/22/18 18,185 8,893 9,292 1,096 5.7 OK OK PASS ND

Instrument Ranges +20% ‐20%
NET 12,680 8,453

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: final cal check in Durango, CO

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR357754

Detector Model ‐ 2221r 
Serial Number ‐ 218587

Calibration Date: 2/26/18
Calibration Due: 2/26/19

Remarks: Counts taken at 18 inches, Blue 1



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

5/7/2018 Cs 137 99 4.23uci on 01/22/2018 4,960 6 4,954 OK OK OK PASS   ND
5/8/2018 Cs 137 99 4.23uci on 01/22/2018 5,000 10 4,990 OK OK OK PASS   ND
5/9/2018 Cs 137 99 4.23uci on 01/22/2018 4,800 5 4,795 OK OK OK PASS   ND
5/10/2018 Cs 137 99 4.23uci on 01/22/2018 5,000 10 4,990 OK OK OK PASS   ND
5/11/2018 Cs 137 99 4.23uci on 01/22/2018 5,000 5 4,995 OK OK OK PASS   ND
5/12/2018 Cs 137 99 4.23uci on 01/22/2018 5,000 7 4,993 OK OK OK PASS   ND

Instrument Ranges +20% ‐20%
NET 5,945 3,963

MicroRem Pre/Post Operational Checks

Comments: final check in Durango, CO

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 3/8/2018
Calibration Due: 3/8/2019

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

5/7/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,560 46 1,514 0.9 OK OK PASS ND
5/8/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 40 1,660 0.9 OK OK PASS ND
5/9/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 20 1,780 0.9 OK OK PASS ND
5/10/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,400 60 1,340 0.9 OK OK PASS ND
5/11/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 40 1,460 0.9 OK OK PASS ND
5/12/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1500 60 1440 0.9 OK OK PASS ND

Instrument Ranges +20% ‐20%
NET 1,817 1,211

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments: Final check in Durango, CO

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223424/PR251713
Calibration Date: 3/22/18
Calibration Due: 3/22/19

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

5/7/2018 Cs 137 99_4.23uCi 01/22/18 18,552 8,308 10,245 800 6 OK OK PASS ND
5/8/2018 Cs 137 99_4.23uCi 01/22/18 18,540 8,048 10,492 799 5.9 OK OK PASS ND
5/9/2018 Cs 137 99_4.23uCi 01/22/18 18,654 7,926 10,728 797 5.8 OK OK PASS ND
5/10/2018 Cs 137 99_4.23uCi 01/22/18 18,205 7,436 10,769 799 5.6 OK OK PASS ND
5/11/2018 Cs 137 99_4.23uCi 01/22/18 17,742 8,116 9,626 798 5.5 OK OK PASS ND
5/12/2018 Cs 137 99_4.23uCi 01/22/18 18,273 8,906 9,367 799 5.5 OK OK PASS ND

Instrument Ranges +20% ‐20%
NET 12,293 8,196

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: Final Cal Check in Durango, CO

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR288465

Detector Model ‐ 2221r 
Serial Number ‐ 108878

Calibration Date: 2/26/18
Calibration Due: 2/26/19

Remarks: Counts taken at 18‐in. Blue 2



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

5/7/2018 Cs 137 99 4.23uci on 01/22/2018 4,000 5 3,995 OK OK OK PASS ND
5/8/2018 Cs 137 99 4.23uci on 01/22/2018 4,000 6 3,994 OK OK OK PASS ND
5/9/2018 Cs 137 99 4.23uci on 01/22/2018 4,000 5 3,995 OK OK OK PASS ND
5/10/2018 Cs 137 99 4.23uci on 01/22/2018 4,000 5 3,995 OK OK OK PASS ND
5/11/2018 Cs 137 99 4.23uci on 01/22/2018 NA NA 0 NA NA NA NA NA
5/12/2018 Cs 137 99 4.23uci on 01/22/2018 NA NA 0 NA NA NA NA

Instrument Ranges +20% ‐20%
NET 4,794 3,196

MicroRem Pre/Post Operational Checks

Comments: Item taken out of service 5/11/2018

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 2079
Calibration Date: 12/6/2017
Calibration Due: 12/6/2018

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

5/7/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,810 52 1,758 0.9 OK OK PASS ND
5/8/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 60 1,740 0.9 OK OK PASS ND
5/9/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 25 1,575 0.9 OK OK PASS ND
5/10/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 60 1,640 0.9 OK OK PASS ND
5/11/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 50 1,750 0.9 OK OK PASS ND
5/12/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 40 1,760 0.9 OK OK PASS ND

Instrument Ranges +20% ‐20%
NET 2,110 1,406

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments: Final Cal check in Durango, CO

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281980/PR308471
Calibration Date: 3/22/18
Calibration Due: 3/22/19

Remarks:



Ratemeter Model ‐ 44‐10
Serial Number ‐ PR118986

Date/Time Isotope Serial Number 
Source Check 

CPM 
Background        

CPM 
Net 
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

6/3/2018 Cs 137 99 21,808 10,488 11,320 854 5.6 OK OK PASS CP
6/4/2018 Cs 137 99 21,823 12,159 9,664 854 5.6 OK OK PASS EP
6/5/2018 Cs 137 99 21,843 12,086 9,757 852 5.2 OK OK PASS EP
6/6/2018 Cs 137 99 22,081 12,125 9,956 850 5.8 OK OK PASS EP
6/7/2018 Cs 137 99 22,112 12,363 9,749 852 5.8 OK OK PASS EP
6/8/2018 Cs 137 99 22,399 12,563 9,836 850 5.7 OK OK PASS EP
6/9/2018 Cs 137 99 23,222 13,368 9,854 850 5.7 OK OK PASS EP
6/10/2018 Cs 137 99 21,706 12,182 9,524 852 5.7 OK OK PASS EP
6/12/2018 Cs 137 99 21,882 12,426 9,456 844 5.6 OK OK PASS CS
6/13/2018 Cs 137 99 23,224 13,202 10,022 857 5.6 OK OK PASS CS
6/16/2018 Cs 137 99 21,007 11,699 9,308 850 6.2 OK OK PASS AR
6/18/2018 Cs 137 99 21,234 11,381 9,853 848 5.9 OK OK PASS AR

Instrument Ranges +20% ‐20%
NET 12,384 8,256

Comments:

Remarks:Project Name/Number ‐ FCUP 
Navajo Lands

Detector Model ‐ 2221r
Serial Number ‐ 125457

Calibration Date: 02/26/2018
Calibration Due: 02/26/2019

 Ludlum Model 2221 44‐10 Pre/Post Operational Checks 



Date/Time Isotope  Serial Number  Source Activity 
Source Check 

urem/hr 
Background 
urem/hr 

Net urem/hr HV BATT SPKR DISPLAY PASS/FAIL INITIAL

6/3/2018 Cs 137 99 4.23uCi 01/22/18 3,000 9 2,991 OK OK N/A OK PASS  CP
6/4/2018 Cs 137 99 4.23uCi 01/22/18 3,500 7 3,493 OK OK N/A OK PASS  EP
6/5/2018 Cs 137 99 4.23uCi 01/22/18 3,500 8 3,492 OK OK N/A OK PASS  EP
6/6/2018 Cs 137 99 4.23uCi 01/22/18 3,500 7 3,493 OK OK N/A OK PASS  EP
6/7/2018 Cs 137 99 4.23uCi 01/22/18 3,500 10 3,490 OK OK N/A OK PASS  EP
6/8/2018 Cs 137 99 4.23uCi 01/22/18 3,500 10 3,490 OK OK N/A OK PASS  EP
6/9/2018 Cs 137 99 4.23uCi 01/22/18 3,000 8 2,992 OK OK N/A OK PASS  EP
6/10/2018 Cs 137 99 4.23uCi 01/22/18 3,500 8 3,492 OK OK N/A OK PASS  EP
6/12/2018 Cs 137 99 4.23uCi 01/22/18 3,000 10 2,990 OK OK N/A OK PASS  CS
6/13/2018 Cs 137 99 4.23uCi 01/22/18 3,100 8 3,092 OK OK N/A OK PASS  CS
6/16/2018 Cs 137 99 4.23uCi 01/22/18 3,500 11 3,489 OK OK N/A OK PASS  AR
6/18/2018 Cs 137 99 4.23uCi 01/22/18 3,500 8 3,492 OK OK N/A OK PASS  AR

+20% ‐20%
Net 3,589 2,393

Instrument Ranges Comments:  20% range not used for background reading due to excessive subjectivity of meter reading

MicroRem Pre/Post Operational Checks

Project Name/Number‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1714
Calibration Date: 10/10/2017
Calibration Due: 10/10/2018 

Remarks: elevated voltage but instrument responds within 
proper ranges



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check CPM

Background 
CPM

Net CPM HV BATT DISPLAY PASS/FAIL INITIAL

6/3/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,750 76 1,674 0.9 OK OK PASS CP
6/4/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 0.9 OK OK PASS EP
6/5/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 0.9 OK OK PASS EP
6/6/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 0.9 OK OK PASS EP
6/7/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 80 1,520 0.95 OK OK PASS EP
6/8/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 80 1,520 0.95 OK OK PASS EP
6/9/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 70 1,530 0.95 OK OK PASS EP
6/10/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 70 1,530 0.95 OK OK PASS EP
6/12/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 70 1,630 0.95 OK OK PASS CS
6/13/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 60 1,640 0.95 OK OK PASS CS
6/16/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 60 1,940 0.9 OK OK PASS AR
6/18/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 0.9 OK OK PASS AR
Instrument Ranges +20% ‐20%

Net 2,009 1,339

Ludlum Model 12 with M44‐9 Pre/Post Operational Checks 

Comments:

Project Name/Number ‐ 
FCUP Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

276873/PR308473
Calibration Date: 03/22/2018
Calibration Due: 03/22/2019

Remarks:



Ratemeter Model ‐ 44‐10
Serial Number ‐ PR321872

Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net CPM HV BATT SPKR DISPLAY PASS/FAIL INITIAL

6/3/2018 Cs 137 99 19,723 11,514 8,209 1102 5.5 OK OK PASS CP
6/4/2018 Cs 137 99 20,307 10,641         9,666 1100 5.5 OK OK PASS EP
6/5/2018 Cs 137 99 20,258 10,697         9,561 1106 5.5 OK OK PASS EP
6/6/2018 Cs 137 99 19,631 10,806         8,825 1100 5.5 OK OK PASS EP
6/7/2018 Cs 137 99 20,643 10,833         9,810 1099 5.5 OK OK PASS EP
6/8/2018 Cs 137 99 20,766 11,212         9,554 1114 5.5 OK OK PASS EP
6/9/2018 Cs 137 99 20,920 10,788         10,132 1110 5.5 OK OK PASS EP
6/12/2018 Cs 137 99 20880 11245 9,635 1121 5.5 OK OK PASS CS
6/13/2018 Cs 137 99 21828 10848 10,980 1174 6.2 OK OK PASS CS

+20% ‐20%
Net 12490 8327

Pre/Post Operational Checks for Ludlum Model 2221 with Model 44‐10 (2x2 NaI)

Comments: 

Project Name ‐ FCUP Navajo Lands
Detector Model ‐ 2221r
Serial Number ‐ 108853

Calibration Date: 02/26/2018
Calibration Due: 02/26/2019

Remarks: Counts performed at 18" from 
surface 

Instrument Ranges



Date/Time Isotope  Serial Number 
Source Check 

CPM 
Background      

CPM 
Net CPM HV BATT SPKR DISPLAY PASS/FAIL INITIAL

6/3/2018 Cs 137 99 21,117 11,143 9,974 1,052 5.6 OK OK PASS CP
6/4/2018 Cs 137 99 21,135 11,045 10,090 1,053 5.6 OK OK PASS EP
6/5/2018 Cs 137 99 21,244 11,420 9,824 1,048 5.6 OK OK PASS EP
6/6/2018 Cs 137 99 20,815 11,713 9,102 1,048 5.6 OK OK PASS EP
6/7/2018 Cs 137 99 21,633 11,735 9,898 1,048 5.6 OK OK PASS EP
6/8/2018 Cs 137 99 22,289 12,632 9,657 1,051 5.5 OK OK PASS EP
6/9/2018 Cs 137 99 20,723 11,706 9,017 1,051 5.5 OK OK PASS EP
6/12/2018 Cs 137 99 21,869 11,594 10,275 1,045 5.4 OK OK PASS CS
6/13/2018 Cs 137 99 22,397 11,594 10,803 1,045 6.0 OK OK PASS CS
6/16/2018 Cs 137 99 19,815 11,216 8,599 1,053 5.7 OK OK PASS AR
6/18/2018 Cs 137 99 20,064 10,861 9,203 1,052 5.6 OK OK PASS AR
6/19/2018 Cs 137 99 21,580 11,604 9,976 1,047 5.5 OK OK PASS AR
6/20/2018 Cs 137 99 20,285 11,768 8,517 1,053 5.6 OK OK PASS AR

+20% ‐20%
Net 11,968 8,976

Comments: Instrument Ranges

Remarks:

Ludlum 2221 with Model 44‐10 Pre/Post Operational Checks

Project Name‐ FCUP Navajo Lands
Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150507

Detector Model ‐ 2221r
Serial Number ‐ 262328

Calibration Date: 03/20/2018
Calibration Due: 03/20/2019



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

6/3/2018 Cs 137 99 4.23uCi 01/22/18 3,500 5 3,495 OK OK OK PASS CP
6/4/2018 Cs 137 99 4.23uCi 01/22/18 4,000 6 3,994 OK OK OK PASS EP
6/5/2018 Cs 137 99 4.23uCi 01/22/18 3,500 6 3,495 OK OK OK PASS EP
6/6/2018 Cs 137 99 4.23uCi 01/22/18 3,000 5 2,995 OK OK OK PASS EP
6/7/2018 Cs 137 99 4.23uCi 01/22/18 3,000 6 2,994 OK OK OK PASS EP
6/8/2018 Cs 137 99 4.23uCi 01/22/18 3,000 7 2,993 OK OK OK PASS EP
6/9/2018 Cs 137 99 4.23uCi 01/22/18 3,000 6 2,994 OK OK OK PASS EP
6/11/2018 Cs 137 99 4.23uCi 01/22/18 3,800 6 3,794 OK OK OK PASS CS
6/12/2018 Cs 137 99 4.23uCi 01/22/18 2,900 7 2,893 OK OK OK PASS CS
6/13/2018 Cs 137 99 4.23uCi 01/22/18 2,900 5 2,895 OK OK OK PASS CS
6/16/2018 Cs 137 99 4.23uCi 01/22/18 3,000 5 2,995 OK OK OK PASS  AR
6/18/2018 Cs 137 99 4.23uCi 01/22/18 2,900 7 2,893 OK OK OK PASS AR
6/19/2018 Cs 137 99 4.23uCi 01/22/18 3,000 8 2,992 OK OK OK PASS AR
6/20/2018 Cs 137 99 4.23uCi 01/22/18 2,900 7 2,893 OK OK OK PASS AR

+20% ‐20%
NET 4,194 2,796

Remarks:

Comments:

Pre/Post Operational Checks for Thermo MicroRem

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1715
Calibration Date: 03/08/2018
Calibration Due: 03/08/2019

Instrument Ranges



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT SPKR DISPLAY PASS/FAIL INITIAL

6/3/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,780 45 1,735 0.9 OK OK OK PASS CP
6/4/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,450 60 1,390 0.9 OK OK OK PASS EP
6/5/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 0.9 OK OK OK PASS EP
6/6/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 55 1,645 0.9 OK OK OK PASS EP
6/7/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 50 1,650 0.9 OK OK OK PASS EP
6/8/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 50 1,550 0.9 OK OK OK PASS EP
6/9/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK OK PASS EP
6/11/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 0.9 OK OK OK PASS CS
6/12/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,450 50 1,400 0.9 OK OK OK PASS CS
6/13/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,450 55 1,395 0.9 OK OK OK PASS CS
6/16/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 2,000 40 1,960 1.0 OK OK OK PASS AR
6/18/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,450 60 1,390 0.9 OK OK OK PASS AR
6/19/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK OK PASS AR
6/20/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 0.9 OK OK OK PASS AR

+20% ‐20%
NET 2,082 1,388

Comments:

Calibration Date: 03/22/2018
Calibration Due: 03/22/2019

Remarks: 

 Ludlum Model 12 w/ 44‐9 Pre/Post Operational Checks

Project Name/Number ‐ FCUP 
Navajo Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281989/PR270362

Instrument Ranges



Ratemeter Model ‐ 44‐10
Serial Number ‐ PR174359

Date/Time Isotope Serial Number
Source Check 

CPM 
Background   

CPM 
Net CPM HV BATT SPKR DISPLAY PASS/FAIL INITIAL

6/3/2018 Cs 137 99 19,913 9,668 10,245 804 5.9 OK OK PASS CP
6/4/2018 Cs 137 99 21,213 10,894 10,319 806 5.8 OK OK PASS EP
6/5/2018 Cs 137 99 20,940 11,251 9,689 803 5.8 OK OK PASS EP
6/6/2018 Cs 137 99 21,496 11,387 10,109 799 5.7 OK OK PASS EP
6/7/2018 Cs 137 99 21,759 11,218 10,541 798 5.6 OK OK PASS EP
6/8/2018 Cs 137 99 21,676 11,980 9,696 802 5.6 OK OK PASS EP
6/9/2018 Cs 137 99 21,469 11,174 10,295 802 5.5 OK OK PASS EP
6/11/2018 Cs 137 99 20,756 11,618 9,138 800 5.5 OK OK PASS CS
6/12/2018 Cs 137 99 21,694 11,388 10,306 799 5.5 OK OK PASS CS
6/13/2018 Cs 137 99 22,611 11,006 11,605 1,045 5.7 OK OK PASS CS
6/16/2018 Cs 137 99 18,703 9,712 8,991 805 5.5 OK OK PASS AR
6/18/2018 Cs 137 99 19,884 10,544 9,340 802 5.8 OK OK PASS AR
6/19/2018 Cs 137 99 21,871 11,462 10,409 799 5.6 OK OK PASS AR
6/20/2018 Cs 137 99 20,755 11,582 9,173 802 5.6 OK OK PASS AR

+20% ‐20%
NET 12,294 8,196

Ludlum 2221 44‐10 Pre/Post Operational Checks 

Project Name ‐ FCUP Navajo 
Lands

Comments: Instrument Ranges

Remarks:Calibration Date: 03/20/2018 
Calibration Due: 03/20/2019

Detector Model ‐ 2221r
Serial Number ‐ 117648



Date/Time Isotope  Serial Number  Source Activity 
Source 
Check 

Background 
CPM

Net CPM HV BATT DISPLAY PASS/FAIL INITIAL

6/3/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,780 60 1,720 0.9 OK OK PASS CP
6/4/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,450 60 1,390 0.9 OK OK PASS EP
6/5/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 0.9 OK OK PASS EP
6/6/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 55 1,645 0.9 OK OK PASS EP
6/7/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 45 1,655 0.9 OK OK PASS EP
6/8/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 45 1,555 0.9 OK OK PASS EP
6/9/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS EP
6/11/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 60 1,640 0.9 OK OK PASS CS
6/12/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,450 50 1,400 0.9 OK OK PASS CS
6/13/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,450 55 1,395 0.9 OK OK PASS CS
6/16/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS AR
6/18/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK PASS AR
6/19/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 0.9 OK OK PASS AR
6/20/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 45 1,555 0.9 OK OK PASS AR

Instrument Ranges +20% ‐20%
NET 2,074 1,382

Ludlum 12 with M44‐9 Pre/Post Operational Checks for 

Comments:

Remarks: Calibration Date: 03/22/2018
Calibration Due: 03/22/2019

Serial Number ‐ 
243432/PR174224

Model ‐ Ludlum M12 with M44‐9
Project Name/Number ‐ 

FCUP Tribal Lands



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT SPKR DISPLAY PASS/FAIL INITIAL

6/3/2018 Cs 137 99 4.23uCi 01/22/18 4,000 4 3,996 OK OK N/A OK PASS  CP
6/4/2018 Cs 137 99 4.23uCi 01/22/18 4,000 5 3,995 OK OK N/A OK PASS  EP
6/5/2018 Cs 137 99 4.23uCi 01/22/18 4,500 7 4,494 OK OK N/A OK PASS  EP
6/6/2018 Cs 137 99 4.23uCi 01/22/18 4,200 10 4,190 OK OK N/A OK PASS  EP
6/7/2018 Cs 137 99 4.23uCi 01/22/18 4,000 6 3,994 OK OK N/A OK PASS  EP
6/8/2018 Cs 137 99 4.23uCi 01/22/18 3,800 6 3,794 OK OK N/A OK PASS  EP
6/9/2018 Cs 137 99 4.23uCi 01/22/18 4,000 6 3,994 OK OK N/A OK PASS  EP
6/11/2018 Cs 137 99 4.23uCi 01/22/18 4,000 5 3,995 OK OK N/A OK PASS  CS
6/12/2018 Cs 137 99 4.23uCi 01/22/18 4,200 6 4,194 OK OK N/A OK PASS  CS
6/13/2018 Cs 137 99 4.23uCi 01/22/18 4,000 6 3,994 OK OK N/A OK PASS  CS
6/16/2018 Cs 137 99 4.23uCi 01/22/18 4,000 6 3,994 OK OK N/A OK PASS  AR
6/18/2018 Cs 137 99 4.23uCi 01/22/18 4,500 6 4,494 OK OK N/A OK PASS  AR
6/19/2018 Cs 137 99 4.23uCi 01/22/18 4,200 4 4,196 OK OK N/A OK PASS  AR
6/20/2018 Cs 137 99 4.23uCi 01/22/18 4,000 6 3,994 OK OK N/A OK PASS  AR

+20% ‐20%
NET 4,795 3,197

MicroRem Pre/Post Operational Checks 

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 1622

Comments:

Calibration Date: 10/03/2017
Calibration Due: 10/03/2018

Remarks:

Instrument Ranges



Ratemeter Model ‐ 44‐10
Serial Number ‐ PR357754

Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net CPM HV BATT SPKR DISPLAY PASS/FAIL INITIAL

6/3/2018 Cs 137 99 20,346 10,500 9,846 1,096 5.7 OK OK PASS CP
6/4/2018 Cs 137 99 20,729 10,950 9,779 1,098 5.7 OK OK PASS EP
6/5/2018 Cs 137 99 20,764 10,631 10,133 1,088 5.6 OK OK PASS EP
6/6/2018 Cs 137 99 20,327 10,875 9,452 1,085 5.5 OK OK PASS EP
6/7/2018 Cs 137 99 20,792 11,008 9,784 1,088 5.5 OK OK PASS EP
6/8/2018 Cs 137 99 21,337 11,385 9,952 1,089 5.5 OK OK PASS EP
6/9/2018 Cs 137 99 20,996 10,888 10,108 1,087 5.5 OK OK PASS EP
6/11/2018 Cs 137 99 20,452 10,963 9,489 1,089 5.5 OK OK PASS CS
6/12/2018 Cs 137 99 21,028 10,984 10,044 1,090 5.5 OK OK PASS CS
6/13/2018 Cs 137 99 21,080 10,768 10,312 1,088 5.4 OK OK PASS CS

+20% ‐20%
NET 11,815 7,877

Comments: 

Ludlum  2221 44‐10 Pre/Post Operational Checks

Project Name ‐FCUP Navajo 
Lands

Instrument Ranges

Detector Model ‐ 2221r
Serial Number ‐ 218587

Calibration Date: 02/26/2018
Calibration Due: 02/26/2019

Remarks:



Date/Time Isotope Serial Number Source Activity 
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT SPKR DISPLAY PASS/FAIL INITIAL

6/3/2018 Cs 137 99 4.23uCi 01/22/18 4,500 10 4,490 OK OK N/A OK OK CP
6/4/2018 Cs 137 99 4.23uCi 01/22/18 4,500 7 4,493 OK OK N/A OK OK EP
6/5/2018 Cs 137 99 4.23uCi 01/22/18 4,500 10 4,490 OK OK N/A OK OK EP
6/6/2018 Cs 137 99 4.23uCi 01/22/18 5,000 11 4,989 OK OK N/A OK OK EP
6/7/2018 Cs 137 99 4.23uCi 01/22/18 4,500 10 4,490 OK OK N/A OK OK EP
6/8/2018 Cs 137 99 4.23uCi 01/22/18 4,500 11 4,489 OK OK N/A OK OK EP
6/9/2018 Cs 137 99 4.23uCi 01/22/18 4,500 10 4,490 OK OK N/A OK OK EP
6/11/2018 Cs 137 99 4.23uCi 01/22/18 4,000 11 3,989 OK OK N/A OK OK CS
6/12/2018 Cs 137 99 4.23uCi 01/22/18 4,500 11 4,489 OK OK N/A OK OK CS
6/13/2018 Cs 137 99 4.23uCi 01/22/18 4,500 11 4,489 OK OK N/A OK OK CS

+20% ‐20%
NET 5,388 3,592

Instrument Ranges

Model ‐ MicroRem Serial Number ‐ 1898
Calibration Date: 03/08/2018
Calibration Due: 03/08/2019

Remarks:

Comments:

MicroRem Pre/Post Operational Checks 
Project Name/Number ‐ 

FCUP Navajo Lands



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check CPM

Background 
CPM

Net CPM HV BATT SPKR DISPLAY PASS/FAIL INITIAL

6/3/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,470 54 1,416 0.9 OK OK OK PASS CP
6/4/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 60 1,640 0.9 OK OK OK PASS EP
6/5/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 55 1,645 0.9 OK OK OK PASS EP
6/6/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 55 1,645 0.9 OK OK OK PASS EP
6/7/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK OK PASS EP
6/8/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 0.9 OK OK OK PASS EP
6/9/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 45 1,555 0.9 OK OK OK PASS EP
6/11/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,500 60 1,440 0.9 OK OK OK PASS CS
6/12/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 0.9 OK OK OK PASS CS
6/13/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 45 1,655 0.9 OK OK OK PASS CS

+20% ‐20%
NET 1,699 1,133

Remarks: 

Comments:

Project Name/Number ‐ FCUP 
Triball Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223424/PR251713
Calibration Date: 03/22/2018
Calibration Due: 03/22/2019

Ludlum M12 with 44‐9 Pre/Post Operational Checks

Instrument Ranges



Date/Time Isotope Serial Number
Source Check 

CPM 
Background   

CPM 
Net CPM HV BATT SPKR DISPLAY PASS/FAIL INITIAL

6/3/2018 Cs 137 99 20,522 9,754 10,768 800 5.5 OK OK PASS CP
6/4/2018 Cs 137 99 21,339 11,364 9,975 800 5.5 OK OK PASS EP
6/5/2018 Cs 137 99 20,580 10,685 9,895 798 5.5 OK OK PASS EP
6/6/2018 Cs 137 99 20,749 11,340 9,409 797 5.5 OK OK PASS EP
6/7/2018 Cs 137 99 20,734 11,606 9,128 797 5.5 OK OK PASS EP
6/8/2018 Cs 137 99 21,023 12,043 8,980 797 5.5 OK OK PASS EP
6/9/2018 Cs 137 99 21,470 11,278 10,192 800 5.4 OK OK PASS EP
6/12/2018 Cs 137 99 20,995 11,730 9,265 798 5.8 OK OK PASS CS
6/13/2018 Cs 137 99 21,529 10,975 10,554 797 5.7 OK OK PASS CS
6/16/2018 Cs 137 99 20,249 9,368 10,881 801 5.8 OK OK PASS AR
6/18/2018 Cs 137 99 20,803 11,549 9,254 798 5.8 OK OK PASS AR
6/19/2018 Cs 137 99 21,470 11,663 9,807 798 5.7 OK OK PASS AR
6/20/2018 Cs 137 99 20,453 9,850 10,603 799 5.7 OK OK PASS AR

+20% ‐20%
NET 11,721 7,814

Pre/Post Operational Checks for Ludlum Model 2221 with Model 44‐10 (2x2 NaI)

Project Name ‐FCUP Navajo 
Lands

Detector Model ‐ 2221r
Serial Number ‐ 108878

Calibration Date: 02/26/2018
Calibration Due: 02/26/2019

Remarks:Ratemeter Model ‐ 44‐10
Serial Number ‐ PR288465

Comments:Instrument Ranges



Date/Time Isotope
Serial 

Number
Source Activity

Source Check 
CPM

Background 
CPM

Net CPM HV BATT SPKR DISPLAY PASS/FAIL INITIAL

6/3/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,820 72 1,748 0.9 OK OK OK PASS CP
6/4/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 80 1,720 1 OK OK OK PASS EP
6/5/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 80 1,620 1 OK OK OK PASS EP
6/6/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,900 80 1,820 1 OK OK OK PASS EP
6/7/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 80 1,720 1 OK OK OK PASS EP
6/8/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 60 1,640 1 OK OK OK PASS EP
6/9/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 80 1,720 1 OK OK OK PASS EP
6/11/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 65 1,735 0.95 OK OK OK PASS CS
6/12/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 80 1,720 1 OK OK OK PASS CS
6/13/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 75 1,725 1 OK OK OK PASS CS
6/16/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 60 1,540 1 OK OK OK PASS AR
6/18/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,600 80 1,520 1 OK OK OK PASS AR
6/19/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,700 85 1,615 1 OK OK OK PASS AR
6/20/2018 Tc 99 7181‐11 3/07/2011_13700 dpm/8550 cpm 1,800 80 1,720 1 OK OK OK PASS AR

+20% ‐20%
NET 2,098 1,398

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281980/PR308471

Comments:

Pre/Post Operational Checks for Ludlum Model 12 w/ 44‐9 Geiger Mueller Probe

Calibration Date: 03/22/2018
Calibration Due: 03/22/2019

Remarks: 

Instrument Ranges



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net       
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/9/2018  1900 Cs 137 Cs:61 19,451 8,260 11,191 850 5.7 OK OK PASS CP
9/10/2018  1900 Cs 137 Cs:61 18,945 8,502 10,443 840 5.6 OK OK PASS CP
9/11/2018 1900 Cs 137 Cs:61 18,590 8,556 10,034 844 5.7 OK OK PASS EB
9/12/2018 1730 Cs 137 Cs:61 17,763 8,412 9,351 844 5.3 OK OK PASS EB
9/13/2018 1800 Cs 137 Cs:61 19,017 8,581 10,436 847 5.5 OK OK PASS EB
9/16/2018 1900 Cs 137 Cs:61 18,547 8,567 9,980 850 5.6 OK OK PASS CP
9/17/2018 1900 Cs 137 Cs:61 19,125 8,365 10,760 850 6.6 OK OK PASS CP
9/18/2018 1730 Cs 137 Cs:61 18,384 8,309 10,075 844 5.5 OK OK PASS EB
9/19/2018 1500 Cs 137 Cs:61 18,083 8,292 9,791 852 5.5 OK OK PASS EB
9/20/2018 1900 Cs 137 Cs:61 18,613 8,170 10,443 853 5.5 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 13,429 8,953

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR375290

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 8/22/2018
Calibration Due: 8/22/2019

Remarks: Counts taken at 18 inches. 



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net       
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/13/2018 20:41 Cs 137 Cs:61 18,860 7,996 10,864 1,152 5.7 OK OK PASS CP
9/16/2018 1900 Cs 137 Cs:61 19,125 8,205 10,920 1,152 5.7 OK OK PASS CP
9/17/2018 1900 Cs 137 Cs:61 18,743 8,129 10,614 1,152 5.7 OK OK PASS CP
9/18/2018 1730 Cs 137 Cs:61 17,543 8,061 9,482 1,145 5.6 OK OK PASS EB
9/19/2018 1500 Cs 137 Cs:61 17,571 8,102 9,469 1,149 5.6 OK OK PASS EB
9/20/2018 1900 Cs 137 Cs:61 17,904 8,030 9,874 1,150 5.6 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 13,037 8,691

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150851

Detector Model ‐ 2221r
Serial Number ‐ 268651

Calibration Date: 09/10/2018 
Calibration Due:  09/10/2019

Remarks: Counts taken at 18 inches 



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/9/2018  1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 10 4,990 OK OK OK PASS CP
9/10/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 9 4,491 OK OK OK PASS CP
9/11/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS EB
9/12/2018 1730 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS EB
9/13/2018 1800 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
9/16/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS CP
9/17/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS CP
9/18/2018 1730 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 7 3,993 OK OK OK PASS EB
9/19/2018 1500 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
9/20/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 5,929 3,952

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 09027
Calibration Date: 9/5/2018
Calibration Due: 9/5/2019

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/9/2018  1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS CP
9/10/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS CP
9/11/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 8 3,992 OK OK OK PASS EB
9/12/2018 1730 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 8 3,992 OK OK OK PASS EB
9/13/2018 1800 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
9/16/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 7 3,993 OK OK OK PASS CP
9/17/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS CP
9/18/2018 1730 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
9/19/2018 1500 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 9 3,991 OK OK OK PASS EB
9/20/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 4,747 3,164

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ B293W
Calibration Date: 9/5/2018
Calibration Due: 9/5/2019

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/9/2018  1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,000 60 2,940 0.9 OK OK PASS CP
9/10/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,000 40 2,960 0.9 OK OK PASS CP
9/11/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,200 40 3,160 0.9 OK OK PASS EB
9/12/2018 1730 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,300 40 3,260 0.9 OK OK PASS EB
9/13/2018 1800 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,400 60 3,340 0.9 OK OK PASS EB
9/16/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,000 60 2,940 0.9 OK OK PASS CP
9/17/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,000 50 2,950 0.9 OK OK PASS CP
9/18/2018 1730 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,200 80 3,120 0.9 OK OK PASS EB
9/19/2018 1500 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,200 40 3,160 0.9 OK OK PASS EB
9/20/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,300 60 3,240 0.9 OK OK PASS EB

Instrument Ranges +20% ‐20%
NET 3,527 2,351

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223414/PR112198
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/9/2018  1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,000 50 3,950 0.9 OK OK PASS CP
9/10/2018  1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,000 80 3,920 0.9 OK OK PASS CP
9/11/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,600 60 3,540 0.9 OK OK PASS EB
9/12/2018 1730 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,600 40 3,560 0.9 OK OK PASS EB
9/13/2018 1800 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,600 40 3,560 0.9 OK OK PASS EB
09162018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,600 60 3,540 0.9 OK OK PASS CP
09172018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,000 60 3,940 0.9 OK OK PASS CP
9/18/2018 1730 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,400 60 3,340 0.9 OK OK PASS EB
9/19/2018 1500 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,600 40 3,560 0.9 OK OK PASS EB
9/20/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB

Instrument Ranges +20% ‐20%
NET 4,744 3,162

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281989/PR251672
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net           
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/9/2018  1900 Cs 137 Cs:61 18,482 8,509 9,973 950 6 OK OK PASS CP
9/10/2018 1900 Cs 137 Cs:61 18,750 8,855 9,895 949 5.9 OK OK PASS CP
9/11/2018 1900 Cs 137 Cs:61 18,769 8,494 10,275 945 5.8 OK OK PASS EB
9/12/2018 1730 Cs 137 Cs:61 18,203 8,649 9,554 946 5.6 OK OK PASS EB
9/13/2018 1800 Cs 137 Cs:61 18,689 8,309 10,380 945 5.7 OK OK PASS EB
9/16/2018 1900 Cs 137 Cs:61 18,628 8,549 10,079 945 5.7 OK OK PASS CP
9/17/2018 1900 Cs 137 Cs:61 18,563 8,476 10,087 945 5.7 OK OK PASS CP
9/18/2018 1730 Cs 137 Cs:61 18,354 8,291 10,063 944 5.7 OK OK PASS EB
9/19/2018 1500 Cs 137 Cs:61 18,394 8,490 9,904 946 5.7 OK OK PASS EB
9/20/2018 1900 Cs 137 Cs:61 19,107 8,474 10,633 947 5.7 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 11,968 7,978

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR375296

Detector Model ‐ 2221r
Serial Number ‐ 190206

Calibration Date: 8/22/2018
Calibration Due: 8/22/2019

Remarks: Counts taken at 18 inches. 



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net           
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/9/2018  1900 Cs 137 Cs:61 18,772 8,031 10,741 1,150 5.8 OK OK PASS CP
9/10/2018  1900 Cs 137 Cs:61 18,717 8,379 10,338 1,142 5.7 OK OK PASS CP
9/11/2018 1900 Cs 137 Cs:61 18,404 8,231 10,173 1,142 5.7 OK OK PASS EB
9/12/2018 1730 Cs 137 Cs:61 17,878 7,895 9,983 1,146 5.6 OK OK PASS EB
9/13/2018 1800 Cs 137 Cs:61 18,840 8,398 10,442 1,142 5.6 OK OK PASS EB
09162018 1900 Cs 137 Cs:61 17,985 8,156 9,829 1,150 5.6 OK OK PASS CP
09172018 1900 Cs 137 Cs:61 18,257 8,367 9,890 1,150 5.6 OK OK PASS CP
9/18/2018 1730 Cs 137 Cs:61 18,516 8,125 10,391 1,156 5.5 OK OK PASS EB
9/19/2018 1500 Cs 137 Cs:61 18,075 8,037 10,038 1,150 5.5 OK OK PASS EB
9/20/2018 1900 Cs 137 Cs:61 18,616 8,212 10,404 1,147 5.5 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 12,890 8,593

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR357754

Detector Model ‐ 2221r
Serial Number ‐ 117328

Calibration Date: 8/22/2018
Calibration Due: 8/22/2019

Remarks: Counts taken at 18 inches. 



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/14/2018 21:05 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 10 4,990 OK OK OK PASS CP
09/16/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 10 4,990 OK OK OK PASS CP
09/17/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 10 4,990 OK OK OK PASS CP
9/18/2018 1730 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS EB
9/19/2018 1500 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,500 7 4,493 OK OK OK PASS EB
9/20/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB

Instrument Ranges +20% ‐20%
NET 5,991 3,994

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Navajo Lands

Model ‐ MicroRem Serial Number ‐ C690J
Calibration Date: 9/4/2018
Calibration Due: 9/4/2019

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/14/2018 21:05 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,300 6 3,294 OK OK OK PASS CP
9/16/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,300 6 3,294 OK OK OK PASS CP
9/17/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,300 6 3,294 OK OK OK PASS CP
9/18/2018 1730 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 6 3,494 OK OK OK PASS EB
9/19/2018 1500 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 5 3,495 OK OK OK PASS EB
9/20/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 7 3,493 OK OK OK PASS EB

Instrument Ranges +20% ‐20%
NET 3,953 2,635

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Navajo Lands

Model ‐ MicroRem Serial Number ‐ E046A
Calibration Date: 8/29/2018
Calibration Due: 8/29/2019

Remarks:



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/9/2018  1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,000 50 3,950 0.9 OK OK PASS CP
9/10/2018  1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,000 40 3,960 0.9 OK OK PASS CP
9/11/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,000 50 3,950 0.9 OK OK PASS EB
9/12/2018 1730 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,800 40 3,760 0.9 OK OK PASS EB
9/13/2018 1800 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,100 40 4,060 0.9 OK OK PASS EB
09162018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,000 50 3,950 0.9 OK OK PASS CP
09172018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,000 50 3,950 0.9 OK OK PASS CP
9/18/2018 1730 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,000 60 3,940 0.9 OK OK PASS EB
9/19/2018 1500 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,800 40 3,760 0.9 OK OK PASS EB
9/20/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,800 40 3,760 0.9 OK OK PASS EB

Instrument Ranges +20% ‐20%
NET 4,906 3,270

Ludlum M12 with M44‐9Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

143588/PR251713
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/9/2018  1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,500 50 3,450 0.9 OK OK PASS CP
9/10/2018  1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,000 40 2,960 0.9 OK OK PASS CP
9/11/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,800 40 3,760 0.9 OK OK PASS EB
9/12/2018 1730 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,800 40 3,760 0.9 OK OK PASS EB
9/13/2018 1800 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,600 40 3,560 0.9 OK OK PASS EB
09162018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,600 40 3,560 0.9 OK OK PASS CP
09172018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,600 40 3,560 0.9 OK OK PASS CP
9/18/2018 1730 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,600 40 3,560 0.9 OK OK PASS EB
9/19/2018 1500 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,600 40 3,560 0.9 OK OK PASS EB
9/20/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,300 40 3,260 0.9 OK OK PASS EB

Instrument Ranges +20% ‐20%
NET 4,157 2,771

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223424/PR229888
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net           
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/9/2018  1900 Cs 137 Cs:61 18,604 8,155 10,449 1,100 6 OK OK PASS CP
9/10/2018  1900 Cs 137 Cs:61 18,625 7,942 10,683 1,096 5.9 OK OK PASS CP
9/11/2018 1900 Cs 137 Cs:61 17,729 7,734 9,995 1,098 5.9 OK OK PASS EB
9/12/2018 1730 Cs 137 Cs:61 17,454 7,826 9,628 1,096 5.8 OK OK PASS EB
9/13/2018 1800 Cs 137 Cs:61 18,129 7,926 10,203 1,097 5.8 OK OK PASS EB
09/16/2018 1900 Cs 137 Cs:61 18,364 7,952 10,412 1,100 5.8 OK OK PASS CP
09/17/2018 1900 Cs 137 Cs:61 17,984 8,157 9,827 1,100 5.8 OK OK PASS CP
9/18/2018 1730 Cs 137 Cs:61 17,531 8,078 9,453 1,096 5.6 OK OK PASS EB
9/19/2018 1500 Cs 137 Cs:61 17,552 7,830 9,722 1,100 5.6 OK OK PASS EB
9/20/2018 1900 Cs 137 Cs:61 18,140 8,064 10,076 1,099 5.6 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 12,539 8,359

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR295016

Detector Model ‐ 2221r
Serial Number ‐ 271420

Calibration Date: 8/22/2018
Calibration Due: 8/22/2019

Remarks: Counts taken at 18 inches. 



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/9/2018  1900 Cs 137 Cs:61 18,613 7,651 10,962 1,100 6 OK OK PASS CP
9/10/2018 1900 Cs 137 Cs:61 18,853 8,253 10,600 947 5.9 OK OK PASS CP
9/11/2018 1900 Cs 137 Cs:61 18,556 8,077 10,479 947 5.9 OK OK PASS EB
9/12/2018 1730 Cs 137 Cs:61 18,137 8,258 9,879 944 5.9 OK OK PASS EB
9/13/2018 1800 Cs 137 Cs:61 18,856 8,196 10,660 946 5.9 OK OK PASS EB
9/16/2018 1900 Cs 137 Cs:61 18,657 8,198 10,459 946 5.9 OK OK PASS CP
9/17/2018 1900 Cs 137 Cs:61 18,493 7,982 10,511 946 5.9 OK OK PASS CP
9/18/2018 1730 Cs 137 Cs:61 18,173 8,435 9,738 944 5.8 OK OK PASS EB
9/19/2018 1500 Cs 137 Cs:61 18,206 8,349 9,857 947 5.8 OK OK PASS EB
9/20/2018 1900 Cs 137 Cs:61 18,269 7,869 10400 947 5.8 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 13,155 8,770

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR355782

Detector Model ‐ 2221r
Serial Number ‐ 218587

Calibration Date: 8/22/2018
Calibration Due: 8/22/2019

Remarks: Counts taken at 18 inches. 



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/9/2018  1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS CP
9/10/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS CP
9/11/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
9/12/2018 1730 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
9/13/2018 1800 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
9/16/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS CP
9/17/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS CP
9/18/2018 1730 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS EB
9/19/2018 1500 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 7 3,993 OK OK OK PASS EB
9/20/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 4,685 3,123

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ C850F
Calibration Date: 9/5/2018
Calibration Due: 9/5/2019

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/9/2018  1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS CP
9/10/2018  1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 3 3,997 OK OK OK PASS CP
9/11/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
9/12/2018 1730 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 3,500 5 3,495 OK OK OK PASS EB
9/13/2018 1800 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
9/16/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS CP
9/17/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS CP
9/18/2018 1730 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
9/19/2018 1500 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
9/20/2018 1900 Cs 137 CS:61 5uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 4,817 3,211

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ C669J
Calibration Date: 9/5/2019
Calibration Due: 9/5/2019

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/9/2018  1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,000 50 3,950 0.9 OK OK PASS CP
9/10/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,000 20 3,980 0.9 OK OK PASS CP
9/11/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,800 60 3,740 0.9 OK OK PASS EB
9/12/2018 1730 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,800 40 3,760 0.9 OK OK PASS EB
9/13/2018 1800 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
9/16/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,600 50 3,550 0.9 OK OK PASS CP
9/17/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,800 50 3,750 0.9 OK OK PASS CP
9/18/2018 1730 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,600 40 3,560 0.9 OK OK PASS EB
9/19/2018 1500 Tc 99 93tc4700530 29000 dpm 1‐29‐93 4,000 40 3,960 0.9 OK OK PASS EB
9/20/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,800 40 3,760 0.9 OK OK PASS EB

Instrument Ranges +20% ‐20%
NET 4,525 3,017

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/9/2018  1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,000 50 2,950 0.9 OK OK PASS CP
9/10/2018  1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,000 20 2,980 0.9 OK OK PASS CP
9/11/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,200 40 3,160 0.9 OK OK PASS EB
9/12/2018 1730 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,400 60 3,340 0.9 OK OK PASS EB
9/13/2018 1800 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
9/16/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,200 50 3,150 0.9 OK OK PASS CP
9/17/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,200 60 3,140 0.9 OK OK PASS CP
9/18/2018 1730 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
9/19/2018 1500 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,200 40 3,160 0.9 OK OK PASS EB
9/20/2018 1900 Tc 99 93tc4700530 29000 dpm 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB

Instrument Ranges +20% ‐20%
NET 3,889 2,593

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

276873/PR291397
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/30/2018  1600 Cs 137 Sept 2017 CS:61 18,329 8,611 9,718 854 5.5 OK OK PASS CP
10/1/2018 1800 Cs 137 Sept 2017 CS:61 18,083 8,769 9,314 853 5.5 OK OK PASS EB
10/2/2018 1500 Cs 137 Sept 2017 CS:61 18,257 8,585 9,672 853 5.5 OK OK PASS EB
10/3/2018 1800 Cs 137 Sept 2017 CS:61 18,077 8,826 9,251 849 5.5 OK OK PASS EB
10/4/2018 1730 Cs 137 Sept 2017 CS:61 18,090 8,519 9,571 853 5.5 OK OK PASS EB
10/5/2018 1600 Cs 137 Sept 2017 CS:61 18,711 8,750 9,961 853 5.5 OK OK PASS EB
10/6/2018 1730 Cs 137 Sept 2017 CS:61 18,601 8,541 10,060 853 5.5 OK OK PASS EB
10/7/2018 1830 Cs 137 Sept 2017 CS:61 18,134 8,707 9,427 853 5.8 OK OK PASS EB
10/8/2018 1730 Cs 137 Sept 2017 CS:61 17,708 8,456 9,252 856 5.8 OK OK PASS EB
10/9/2018 2100 Cs 137 Sept 2017 CS:61 18,156 9,198 8,958 855 5.7 OK OK PASS EB
10/10/2018 1900 Cs 137 Sept 2017 CS:61 18,342 8,542 9,800 856 5.6 OK OK PASS EB
10/11/2018 1130 Cs 137 Sept 2017 CS:61 18,300 8,503 9,797 854 5.6 OK OK PASS EB
10/12/2018 1900 Cs 137 Sept 2017 CS:61 18,597 8,247 10,350 853 5.8 OK OK PASS EB
10/13/2018 1615 Cs 137 Sept 2017 CS:61 18,409 8,586 9,823 841 5.8 OK OK PASS EB
10/14/2018 1630 Cs 137 Sept 2017 CS:61 17,817 8,598 9,219 851 5.8 OK OK PASS EB
10/15/2018 1730 Cs 137 Sept 2017 CS:61 18,377 8,394 9,983 856 5.8 OK OK PASS EB
10/16/2018 1715 Cs 137 Sept 2017 CS:61 18,039 8,550 9,489 855 5.7 OK OK PASS EB
10/17/2018 1730 Cs 137 Sept 2017 CS:61 17,887 8,369 9,518 855 5.7 OK OK PASS EB
10/18/2018 1530 Cs 137 Sept 2017 CS:61 18,279 8,429 9,850 853 5.7 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 13,429 8,953

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR375290

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 8/22/2018
Calibration Due: 8/22/2019

Remarks: Counts taken at 18 inches. 



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/30/2018  1600 Cs 137 Sept 2017 CS:61 18,011 8,554 9,457 1,150 5.7 OK OK PASS CP
10/1/2018 1800 Cs 137 Sept 2017 CS:61 17,634 8,543 9,091 1,150 5.6 OK OK PASS EB
10/2/2018 1500 Cs 137 Sept 2017 CS:61 17,600 8,643 8,957 1,150 5.6 OK OK PASS EB
10/3/2018 1800 Cs 137 Sept 2017 CS:61 17,699 8,815 8,884 1,147 5.6 OK OK PASS EB
10/4/2018 1730 Cs 137 Sept 2017 CS:61 17,496 8,475 9,021 1,149 5.6 OK OK PASS EB
10/5/2018 1600 Cs 137 Sept 2017 CS:61 17,547 8,734 8,813 1,150 5.6 OK OK PASS EB
10/6/2018 1730 Cs 137 Sept 2017 CS:61 17,543 8,476 9,067 1,150 5.6 OK OK PASS EB
10/7/2018 1830 Cs 137 Sept 2017 CS:61 17,463 8,534 8,929 1,150 5.6 OK OK PASS EB
10/8/2018 1730 Cs 137 Sept 2017 CS:61 17,287 8,445 8,842 1,152 5.5 OK OK PASS EB
10/9/2018 2100 Cs 137 Sept 2017 CS:61 17,528 8,592 8,936 1,150 5.5 OK OK PASS EB
10/10/2018 1900 Cs 137 Sept 2017 CS:61 17,496 8,455 9,041 1,152 5.6 OK OK PASS EB
10/11/2018 1130 Cs 137 Sept 2017 CS:61 18,026 8,441 9,585 1,153 5.5 OK OK PASS EB
10/12/2018 1900 Cs 137 Sept 2017 CS:61 17,726 8,249 9,477 1,152 5.5 OK OK PASS EB
10/13/2018 1615 Cs 137 Sept 2017 CS:61 17,727 8,398 9,329 1,150 5.5 OK OK PASS EB
10/14/2018 1630 Cs 137 Sept 2017 CS:61 17,553 8,386 9,167 1,150 5.6 OK OK PASS EB
10/15/2018 1730 Cs 137 Sept 2017 CS:61 17,722 8,229 9,493 1,154 5.6 OK OK PASS EB
10/16/2018 1715 Cs 137 Sept 2017 CS:61 17,382 8,258 9,124 1,153 5.5 OK OK PASS EB
10/17/2018 1730 Cs 137 Sept 2017 CS:61 17,644 8,471 9,173 1,154 5.5 OK OK PASS EB
10/18/2018 1530 Cs 137 Sept 2017 CS:61 17,824 8,453 9,371 1,152 5.5 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 13,037 8,691

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150851

Detector Model ‐ 2221r
Serial Number ‐ 268651

Calibration Date: 09/10/2018 
Calibration Due: 09/10/2019

Remarks: Counts taken at 18 inches 



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/30/2018  1600 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,800 7 4,793 OK OK OK PASS CP
10/1/2018 1800 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS EB
10/2/2018 1500 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS EB
10/3/2018 1800 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 5 4,495 OK OK OK PASS EB
10/4/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 5 4,495 OK OK OK PASS EB
10/5/2018 1600 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS EB
10/6/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
10/7/2018 1830 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS EB
10/8/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 5 4,995 OK OK OK PASS EB
10/9/2018 2100 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 8 4,492 OK OK OK PASS EB
10/10/2018 1900 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 9 4,491 OK OK OK PASS EB
10/11/2018 1130 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 9 4,991 OK OK OK PASS EB
10/12/2018 1900 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
10/13/2018 1615 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 9 4,491 OK OK OK PASS EB
10/14/2018 1630 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 8 4,492 OK OK OK PASS EB
10/15/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 5 4,995 OK OK OK PASS EB
10/16/2018 1715 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 8 4,492 OK OK OK PASS EB
10/17/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
10/18/2018 1530 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 9 4,991 OK OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 5,929 3,952

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 09027
Calibration Date: 9/5/2018
Calibration Date: 9/5/2019

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/30/2018  1600 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS CP
10/1/2018 1800 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
10/2/2018 1500 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
10/3/2018 1800 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
10/4/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
10/5/2018 1600 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 8 3,992 OK OK OK PASS EB
10/6/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS EB
10/7/2018 1830 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS EB
10/8/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
10/9/2018 2100 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS EB
10/10/2018 1900 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 7 3,993 OK OK OK PASS EB
10/11/2018 1130 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 5 3,495 OK OK OK PASS EB
10/12/2018 1900 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 6 3,494 OK OK OK PASS EB
10/13/2018 1615 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
10/14/2018 1630 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
10/15/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 4 3,496 OK OK OK PASS EB
10/16/2018 1715 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 2 3,498 OK OK OK PASS EB
10/17/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 2 3,498 OK OK OK PASS EB
10/18/2018 1530 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 2 3,498 OK OK OK PASS EB

+20% ‐20%
NET 4,747 3,164

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Navajo Lands

Model ‐ MicroRem Serial Number ‐ B293W
Calibration Date: 9/5/2018
Calibration Date: 9/5/2019

Remarks:

Instrument Ranges



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/30/2018  1600 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,000 80 2,920 0.9 OK OK PASS CP
10/1/2018 1800 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,200 60 3,140 0.9 OK OK PASS EB
10/2/2018 1500 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,300 40 3,260 0.9 OK OK PASS EB
10/3/2018 1800 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,200 60 3,140 0.9 OK OK PASS EB
10/4/2018 1730 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,000 80 2,920 0.9 OK OK PASS EB
10/5/2018 1600 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 60 3,340 0.9 OK OK PASS EB
10/6/2018 1730 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,200 60 3,140 0.9 OK OK PASS EB
10/7/2018 1830 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,200 80 3,120 0.9 OK OK PASS EB
10/8/2018 1730 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/9/2018 2100 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,200 40 3,160 0.9 OK OK PASS EB
10/10/2018 1900 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/11/2018 1130 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 60 3,340 0.9 OK OK PASS EB
10/12/2018 1900 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,000 40 2,960 0.9 OK OK PASS EB
10/13/2018 1615 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,200 80 3,120 0.9 OK OK PASS EB
10/14/2018 1630 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 60 3,340 0.9 OK OK PASS EB
10/15/2018 1730 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,200 60 3,140 0.9 OK OK PASS EB
10/16/2018 1715 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/17/2018 1730 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/18/2018 1530 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 60 3,340 0.9 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 3,527 2,351

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223414/PR112198
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/30/2018  1600 Tc 99 93TC4700530 29000 dmp 1‐29‐93 4,000 40 3,960 0.9 OK OK PASS CP
10/1/2018 1800 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,600 40 3,560 0.9 OK OK PASS EB
10/2/2018 1500 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/3/2018 1800 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/4/2018 1730 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,800 40 3,760 0.9 OK OK PASS EB
10/5/2018 1600 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/6/2018 1730 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/7/2018 1830 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/8/2018 1730 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 80 3,320 0.9 OK OK PASS EB
10/9/2018 2100 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,600 40 3,560 0.9 OK OK PASS EB
10/10/2018 1900 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,600 40 3,560 0.9 OK OK PASS EB
10/11/2018 1130 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 60 3,340 0.9 OK OK PASS EB
10/12/2018 1900 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/13/2018 1615 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 60 3,340 0.9 OK OK PASS EB
10/14/2018 1630 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/15/2018 1730 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/16/2018 1715 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 40 3,360 0.9 OK OK PASS EB
10/17/2018 1730 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,600 30 3,570 0.9 OK OK PASS EB
10/18/2018 1530 Tc 99 93TC4700530 29000 dmp 1‐29‐93 3,400 20 3,380 0.9 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 4,744 3,162

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281989/PR251672
Calibration Due: 8/29/18
Calibration Due: 8/29/19

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/30/2018  1600 Cs 137 Sept 2017 CS:61 18,593 8,786 9,807 947 5.7 OK OK PASS CP
10/1/2018 1800 Cs 137 Sept 2017 CS:61 18,459 9,014 9,445 947 5.7 OK OK PASS EB
10/2/2018 1500 Cs 137 Sept 2017 CS:61 18,462 8,989 9,473 947 5.6 OK OK PASS EB
10/3/2018 1800 Cs 137 Sept 2017 CS:61 18,263 9,060 9,203 945 5.6 OK OK PASS EB
10/4/2018 1730 Cs 137 Sept 2017 CS:61 18,847 8,750 10,097 946 5.6 OK OK PASS EB
10/5/2018 1600 Cs 137 Sept 2017 CS:61 18,830 8,720 10,110 946 5.6 OK OK PASS EB
10/6/2018 1730 Cs 137 Sept 2017 CS:61 18,742 8,984 9,758 947 5.6 OK OK PASS EB
10/7/2018 1830 Cs 137 Sept 2017 CS:61 18,818 9,056 9,762 946 5.6 OK OK PASS EB
10/8/2018 2200 Cs 137 Sept 2017 CS:61 18,076 9,353 8,723 948 5.5 OK OK PASS EB
10/9/2018 2100 Cs 137 Sept 2017 CS:61 18,561 8,926 9,635 947 5.5 OK OK PASS EB
10/10/2018 1900 Cs 137 Sept 2017 CS:61 18,725 8,272 10,453 948 6.2 OK OK PASS EB
10/11/2018 1130 Cs 137 Sept 2017 CS:61 18,819 8,882 9,937 949 6.2 OK OK PASS EB
10/12/2018 1900 Cs 137 Sept 2017 CS:61 19,085 8,779 10,306 949 6.0 OK OK PASS EB
10/13/2018 1615 Cs 137 Sept 2017 CS:61 19,050 8,704 10,346 947 5.9 OK OK PASS EB
10/14/2018 1630 Cs 137 Sept 2017 CS:61 18,323 8,522 9,801 948 5.9 OK OK PASS EB
10/15/2018 1730 Cs 137 Sept 2017 CS:61 18,523 8,591 9,932 948 5.9 OK OK PASS EB
10/16/2018 1715 Cs 137 Sept 2017 CS:61 18,383 8,610 9,773 947 5.9 OK OK PASS EB
10/17/2018 1730 Cs 137 Sept 2017 CS:61 17,869 8,569 9,300 948 5.9 OK OK PASS EB
10/18/2018 1530 Cs 137 Sept 2017 CS:61 18,283 8,679 9,604 948 5.9 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 11,968 7,978

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR375296

Detector Model ‐ 2221r
Serial Number ‐ 190206

Calibration Date: 8/22/2018
Calibration Due:  8/22/2019

Remarks: Counts taken at 18 inches. 



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/30/2018  1600 Cs 137 Sept 2017 CS:61 18,429 8,357 10,072 1,180 5.6 OK OK PASS CP
10/1/2018 1800 Cs 137 Sept 2017 CS:61 18,185 8,773 9,412 1,152 5.5 OK OK PASS EB
10/2/2018 1500 Cs 137 Sept 2017 CS:61 18,911 8,765 10,146 1,174 5.5 OK OK PASS EB
10/3/2018 1800 Cs 137 Sept 2017 CS:61 18,143 8,765 9,378 1,157 5.5 OK OK PASS EB
10/4/2018 1730 Cs 137 Sept 2017 CS:61 18,567 8,091 10,476 1,169 5.6 OK OK PASS EB
10/5/2018 1600 Cs 137 Sept 2017 CS:61 18,759 8,504 10,255 1,152 5.5 OK OK PASS EB
10/6/2018 1730 Cs 137 Sept 2017 CS:61 18,756 8,889 9,867 1,154 5.5 OK OK PASS EB
10/7/2018 1830 Cs 137 Sept 2017 CS:61 18,254 8,611 9,643 1,156 5.5 OK OK PASS EB
10/8/2018 1730 Cs 137 Sept 2017 CS:61 18,039 8,721 9,318 1,152 5.5 OK OK PASS EB
10/9/2018 2100 Cs 137 Sept 2017 CS:61 18,267 9,036 9,231 1,195 5.5 OK OK PASS EB
10/10/2018 1900 Cs 137 Sept 2017 CS:61 18,528 8,425 10,103 1,172 6.3 OK OK PASS EB
10/11/2018 1130 Cs 137 Sept 2017 CS:61 18,471 8,454 10,017 1,152 6.2 OK OK PASS EB
10/12/2018 1900 Cs 137 Sept 2017 CS:61 18,588 8,225 10,363 1,149 6.2 OK OK PASS EB
10/13/2018 1615 Cs 137 Sept 2017 CS:61 18,632 8,233 10,399 1,153 6.1 OK OK PASS EB
10/14/2018 1630 Cs 137 Sept 2017 CS:61 17,992 8,357 9,635 1,153 6.1 OK OK PASS EB
10/15/2018 1730 Cs 137 Sept 2017 CS:61 18,416 8,456 9,960 1,150 6.1 OK OK PASS EB
10/16/2018 1715 Cs 137 Sept 2017 CS:61 18,140 8,321 9,819 1,152 6.1 OK OK PASS EB
10/17/2018 1730 Cs 137 Sept 2017 CS:61 17,989 8,263 9,726 1,165 6.1 OK OK PASS EB
10/18/2018 1530 Cs 137 Sept 2017 CS:61 18,452 8,429 10,023 1,149 6 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 12,890 8,593

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR357754

Detector Model ‐ 2221r
Serial Number ‐ 117328

Calibration Date: 8/22/2018
Calibration Due:  8/22/2019

Remarks: Counts taken at 18 inches. 



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/30/2018  1600 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS CP
10/1/2018 1800 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 5 4,995 OK OK OK PASS EB
10/2/2018 1500 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS EB
10/3/2018 1800 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS EB
10/4/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS EB
10/5/2018 1600 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
10/6/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
10/7/2018 1830 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS EB
10/8/2018 2200 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
10/9/2018 2100 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 5 4,995 OK OK OK PASS EB
10/10/2018 1900 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
10/11/2018 1130 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS EB
10/12/2018 1900 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 5 4,995 OK OK OK PASS EB
10/13/2018 1615 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
10/14/2018 1630 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
10/15/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
10/16/2018 1715 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 7 4,993 OK OK OK PASS EB
10/17/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
10/18/2018 1530 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 5,000 6 4,994 OK OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 5,991 3,994

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Navajo Lands

Model ‐ MicroRem Serial Number ‐ C690J
Calibration Date: 9/4/2018
Calibration Due: 9/4/2019

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/30/2018  1600 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,000 7 2,993 OK OK OK PASS CP
10/1/2018 1800 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,000 5 2,995 OK OK OK PASS EB
10/2/2018 1500 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,000 7 2,993 OK OK OK PASS EB
10/3/2018 1800 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 8 3,492 OK OK OK PASS EB
10/4/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 7 3,493 OK OK OK PASS EB
10/5/2018 1600 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 6 3,494 OK OK OK PASS EB
10/6/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 7 3,493 OK OK OK PASS EB
10/7/2018 1830 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 8 3,492 OK OK OK PASS EB
10/8/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 5 3,495 OK OK OK PASS EB
10/9/2018 2100 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 7 3,493 OK OK OK PASS EB
10/10/2018 1900 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 7 3,493 OK OK OK PASS EB
10/11/2018 1130 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 5 3,495 OK OK OK PASS EB
10/12/2018 1900 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 6 3,494 OK OK OK PASS EB
10/13/2018 1615 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 6 3,494 OK OK OK PASS EB
10/14/2018 1630 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,000 8 2,992 OK OK OK PASS EB
10/15/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 5 3,495 OK OK OK PASS EB
10/16/2018 1715 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 7 3,493 OK OK OK PASS EB
10/17/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 7 3,493 OK OK OK PASS EB
10/18/2018 1530 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 3,500 7 3,493 OK OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 3,953 2,635

MicroRem Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Navajo Lands

Model ‐ MicroRem Serial Number ‐ E046A
Calibration Date: 8/29/2019
Calibration Due: 8/29/2019

Remarks:



Date/Time Isotope
Serial 

Number
Source Activity

Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/30/2018  1600 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 4,000 60 3,940 0.9 OK OK PASS CP
10/1/2018 1800 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 4,000 60 3,940 0.9 OK OK PASS EB
10/2/2018 1500 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 4,000 60 3,940 0.9 OK OK PASS EB
10/3/2018 1800 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EB
10/4/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 4,200 40 4,160 0.9 OK OK PASS EB
10/5/2018 1600 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 40 3,760 0.9 OK OK PASS EB
10/6/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 40 3,760 0.9 OK OK PASS EB
10/7/2018 1830 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 4,000 60 3,940 0.9 OK OK PASS EB
10/8/2018 2200 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 60 3,740 0.9 OK OK PASS EB
10/9/2018 2100 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 4,200 40 4,160 0.9 OK OK PASS EB
10/10/2018 1900 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 60 3,740 0.9 OK OK PASS EB
10/11/2018 1130 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 4,200 40 4,160 0.9 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 4,906 3,270

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments: Pulled out of service on 10/12/2018 due to malfunction. Unable to record background and 
source data.

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

143588/PR251713
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/30/2018  1600 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,000 40 2,960 0.9 OK OK PASS CP
10/1/2018 1800 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 60 3,740 0.9 OK OK PASS EB
10/2/2018 1500 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 60 3,340 0.9 OK OK PASS EB
10/3/2018 1800 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,600 40 3,560 0.9 OK OK PASS EB
10/4/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,600 40 3,560 0.9 OK OK PASS EB
10/5/2018 1600 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,600 40 3,560 0.9 OK OK PASS EB
10/6/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 40 3,760 0.9 OK OK PASS EB
10/7/2018 1830 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 40 3,760 0.9 OK OK PASS EB
10/8/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,200 60 3,140 0.9 OK OK PASS EB
10/9/2018 2100 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.9 OK OK PASS EB
10/10/2018 1900 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,600 40 3,560 0.9 OK OK PASS EB
10/11/2018 1130 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,600 40 3,560 0.9 OK OK PASS EB
10/12/2018 1900 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,600 40 3,560 0.9 OK OK PASS EB
10/13/2018 1615 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 40 3,760 0.9 OK OK PASS EB
10/14/2018 1630 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 40 3,760 0.9 OK OK PASS EB
10/15/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,600 40 3,560 0.9 OK OK PASS EB
10/16/2018 1715 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,600 40 3,560 0.9 OK OK PASS EB
10/17/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,600 40 3,560 0.9 OK OK PASS EB
10/18/2018 1530 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.9 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 4,157 2,771

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223424/PR229888
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/30/2018  1600 Cs 137 Sept 2017 CS:61 18,085 8,727 9,358 1,102 5.6 OK OK PASS CP
10/1/2018 1800 Cs 137 Sept 2017 CS:61 17,759 8,726 9,033 1,103 5.6 OK OK PASS EB
10/2/2018 1500 Cs 137 Sept 2017 CS:61 18,082 8,443 9,639 1,102 5.6 OK OK PASS EB
10/3/2018 1800 Cs 137 Sept 2017 CS:61 17,486 8,693 8,793 1,103 5.6 OK OK PASS EB
10/4/2018 1730 Cs 137 Sept 2017 CS:61 17,838 8,103 9,735 1,102 5.6 OK OK PASS EB
10/5/2018 1600 Cs 137 Sept 2017 CS:61 18,170 8,162 10,008 1,102 5.6 OK OK PASS EB
10/6/2018 1730 Cs 137 Sept 2017 CS:61 18,109 8,872 9,237 1,103 5.6 OK OK PASS EB
10/7/2018 1830 Cs 137 Sept 2017 CS:61 17,748 8,610 9,138 1,102 5.6 OK OK PASS EB
10/12/2018 1900 Cs 137 Sept 2017 CS:61 17,894 8,311 9,583 1,103 5.5 OK OK PASS EB
10/13/2018 1615 Cs 137 Sept 2017 CS:61 17,870 8,063 9,807 1,103 5.5 OK OK PASS EB
10/14/2018 1630 Cs 137 Sept 2017 CS:61 17,762 8,241 9,521 1,103 5.5 OK OK PASS EB
10/15/2018 1730 Cs 137 Sept 2017 CS:61 17,798 8,360 9,438 1,104 6.2 OK OK PASS EB
10/16/2018 1715 Cs 137 Sept 2017 CS:61 17,899 8,346 9,553 1,104 6.2 OK OK PASS EB
10/17/2018 1730 Cs 137 Sept 2017 CS:61 17,735 8,159 9,576 1,105 6.2 OK OK PASS EB
10/18/2018 1530 Cs 137 Sept 2017 CS:61 18,103 8,203 9,900 1,103 6.1 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 12,539 8,359

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: Equipment was not used to collect data from 10/08/2018 to 10/12/2018

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR295016

Detector Model ‐ 2221r
Serial Number ‐ 271420

Calibration Date: 8/22/2018
Calibration Due:  8/22/2019

Remarks: Counts taken at 18 inches. 



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

9/30/2018  1600 Cs 137 Sept 2017 CS:61 18,685 8,663 10,022 948 5.8 OK OK PASS CP
10/1/2018 1800 Cs 137 Sept 2017 CS:61 18,798 8,654 10,144 949 5.8 OK OK PASS EB
10/2/2018 1500 Cs 137 Sept 2017 CS:61 18,554 8,615 9,939 948 5.7 OK OK PASS EB
10/3/2018  1900 Cs 137 Sept 2017 CS:61 18,468 8,569 9,899 948 5.7 OK OK PASS EB
10/4/2018 1730 Cs 137 Sept 2017 CS:61 18,523 8,178 10,345 947 5.7 OK OK PASS EB
10/5/2018 1600 Cs 137 Sept 2017 CS:61 18,453 8,420 10,033 947 5.7 OK OK PASS EB
10/6/2018 1730 Cs 137 Sept 2017 CS:61 18,411 9,024 9,387 948 5.7 OK OK PASS EB
10/7/2018 1830 Cs 137 Sept 2017 CS:61 18,283 9,084 9,199 947 5.7 OK OK PASS EB
10/12/2018 1900 Cs 137 Sept 2017 CS:61 18,256 8,353 9,903 948 5.7 OK OK PASS EB
10/13/2018 1615 Cs 137 Sept 2017 CS:61 18,664 8,302 10,362 947 5.7 OK OK PASS EB
10/14/2018 1630 Cs 137 Sept 2017 CS:61 17,928 8,427 9,501 948 5.7 OK OK PASS EB
10/15/2018 1730 Cs 137 Sept 2017 CS:61 18,209 8,462 9,747 944 6.2 OK OK PASS EB
10/16/2018 1715 Cs 137 Sept 2017 CS:61 18,155 8,387 9,768 950 6.2 OK OK PASS EB
10/17/2018 1730 Cs 137 Sept 2017 CS:61 18,253 8,447 9,806 950 6.2 OK OK PASS EB
10/18/2018 1530 Cs 137 Sept 2017 CS:61 18,394 8,318 10,076 949 6.2 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 13,155 8,770

Ludlum 2221 44‐10 Pre/Post Operational Checks

Comments: Equipment was not used to collect data from 10/08/2018 to 10/12/2018

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR355782

Detector Model ‐ 2221r
Serial Number ‐ 218587

Calibration Date: 8/22/2018
Calibration Due:  8/22/2019

Remarks: Counts taken at 18 inches. 



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/30/2018  1600 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 8 3,992 OK OK OK PASS CP
10/1/2018 1800 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS EB
10/2/2018 1500 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 6 4,494 OK OK OK PASS EB
10/3/2018 1800 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 7 4,493 OK OK OK PASS EB
10/4/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 6 4,494 OK OK OK PASS EB
10/5/2018 1600 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 6 4,494 OK OK OK PASS EB
10/6/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 6 4,494 OK OK OK PASS EB
10/7/2018 1830 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 7 4,493 OK OK OK PASS EB
10/12/2018 1900 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 8 4,492 OK OK OK PASS EB
10/13/2018 1615 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 6 4,494 OK OK OK PASS EB
10/14/2018 1630 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 8 4,492 OK OK OK PASS EB
10/15/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 7 3,993 OK OK OK PASS EB
10/16/2018 1715 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 4 4,496 OK OK OK PASS EB
10/17/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 4 4,496 OK OK OK PASS EB
10/18/2018 1530 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 5 4,495 OK OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 4,685 3,123

MicroRem Pre/Post Operational Checks

Comments:  Equipment was not used to collect data from 10/08/2018 to 10/12/2018

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ C850F
Calibration Date: 9/5/2018
Calibration Due: 9/5/2019

Remarks:



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

9/30/2018  1600 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS CP
10/1/2018 1800 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 5 4,495 OK OK OK PASS EB
10/2/2018 1500 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
10/3/2018 1800 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
10/4/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
10/5/2018 1600 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS EB
10/6/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS EB
10/7/2018 1830 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
10/12/2018 1900 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 4 3,996 OK OK OK PASS EB
10/13/2018 1615 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 5 3,995 OK OK OK PASS EB
10/14/2018 1630 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 3 3,997 OK OK OK PASS EB
10/15/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 5 4,495 OK OK OK PASS EB
10/16/2018 1715 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 6 4,494 OK OK OK PASS EB
10/17/2018 1730 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,500 7 4,493 OK OK OK PASS EB
10/18/2018 1530 Cs 137 Sept 2017 CS:61 5 uCi 30.1 yrs Sept 2017 4,000 6 3,994 OK OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 4,817 3,211

MicroRem Pre/Post Operational Checks

Comments:  Equipment was not used to collect data from 10/08/2018 to 10/12/2018

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ C669J
Calibration Date: 9/5/2018
Calibration Due: 9/5/2019

Remarks:



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/30/2018  1600 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 4,000 50 3,950 0.90 OK OK PASS CP
10/1/2018 1800 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 60 3,740 0.90 OK OK PASS EB
10/2/2018 1500 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.90 OK OK PASS EB
10/3/2018 1800 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 40 3,760 0.90 OK OK PASS EB
10/4/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 40 3,760 0.90 OK OK PASS EB
10/5/2018 1600 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.90 OK OK PASS EB
10/6/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 4,200 40 4,160 0.90 OK OK PASS EB
10/7/2018 1830 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 40 3,760 0.90 OK OK PASS EB
10/12/2018 1900 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,200 60 3,140 0.90 OK OK PASS EB
10/13/2018 1615 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,800 60 3,740 0.90 OK OK PASS EB
10/14/2018 1630 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.90 OK OK PASS EB
10/15/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,600 40 3,560 0.90 OK OK PASS EB
10/16/2018 1715 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.90 OK OK PASS EB
10/17/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,600 40 3,560 0.90 OK OK PASS EB
10/18/2018 1530 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,600 40 3,560 0.90 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 4,525 3,017

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments: Equipment was not used to collect data from 10/08/2018 to 10/12/2018

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

9/30/2018  1600 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,000 60 2,940 0.9 OK OK PASS CP
10/1/2018 1800 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 60 3,340 0.9 OK OK PASS EB
10/2/2018 1500 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,200 60 3,140 0.9 OK OK PASS EB
10/3/2018 1800 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.9 OK OK PASS EB
10/4/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,200 40 3,160 0.9 OK OK PASS EB
10/5/2018 1600 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,200 40 3,160 0.9 OK OK PASS EB
10/6/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,200 40 3,160 0.9 OK OK PASS EB
10/7/2018 1830 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,200 40 3,160 0.9 OK OK PASS EB
10/12/2018 1900 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.9 OK OK PASS EB
10/13/2018 1615 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,000 40 2,960 0.9 OK OK PASS EB
10/14/2018 1630 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.9 OK OK PASS EB
10/15/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.9 OK OK PASS EB
10/16/2018 1715 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 30 3,370 0.9 OK OK PASS EB
10/17/2018 1730 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.9 OK OK PASS EB
10/18/2018 1530 Tc 99 93TC4700530 29000 dpm 1‐29‐1993 3,400 60 3,340 0.9 OK OK PASS EB
Instrument Ranges +20% ‐20%

NET 3,889 2,593

Ludlum M12 with M44‐9 Pre/Post Operational Checks

Comments:  Equipment was not used to collect data from 10/08/2018 to 10/12/2018

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

276873/PR291397
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

10/29/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
10/30/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
10/31/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/01/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/02/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/03/2018 1600 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/05/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/06/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/07/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/08/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
Instrument Ranges +20% ‐20%

NET 4,733 3,155
Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

276873/PR291397
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:

Ludlum M14C Pre/Post Operational Checks



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net          
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

10/29/2018 1700 Cs 137 Sept 2017 CS:61 17,856 6,899 10,957 850 5.6 OK OK PASS EH
10/30/2018 1700 Cs 137 Sept 2017 CS:61 17,622 6,823 10,799 852 5.7 OK OK PASS EH
10/31/2018 1630 Cs 137 Sept 2017 CS:61 16,542 6,926 9,616 854 5.8 OK OK PASS EH
11/01/2018 1700 Cs 137 Sept 2017 CS:61 16,425 6,965 9,460 851 6 OK OK PASS EH
11/02/2018 1700 Cs 137 Sept 2017 CS:61 16,980 6,700 10,280 850 5.6 OK OK PASS EH
11/03/2018 1600 Cs 137 Sept 2017 CS:61 16,607 6,465 10,142 852 6 OK OK PASS EH
11/05/2018 1630 Cs 137 Sept 2017 CS:61 16,979 7,077 9,902 852 6 OK OK PASS EH
11/06/2018 1700 Cs 137 Sept 2017 CS:61 17,240 6,527 10,713 852 5.8 OK OK PASS EH
11/07/2018 1630 Cs 137 Sept 2017 CS:61 16,591 6,894 9,697 854 5.7 OK OK PASS EH
11/08/2018 1700 Cs 137 Sept 2017 CS:61 17,011 6,694 10,317 856 5.7 OK OK PASS EH
11/9/2018 1730 Cs 137 Sept 2017 CS:61 17,102 6,769 10,333 857 5.6 OK OK PASS ND
11/11/2018 2030 Cs 137 Sept 2017 CS:61 16,943 6,795 10,148 845 5.6 OK OK PASS ND
11/12/2018 1730 Cs 137 Sept 2017 CS:61 17,225 6,537 10,688 855 5.7 OK OK PASS ND
11/13/2018 1900 Cs 137 Sept 2017 CS:61 16,995 6,783 10,212 860 5.5 OK OK PASS GW
11/14/2018 1800 Cs 137 Sept 2017 CS:61 17,682 7,183 10,499 858 5.8 OK OK PASS AH
Instrument Ranges +20% ‐20%

NET 13,150 8,767
Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR375290

Detector Model ‐ 2221r
Serial Number ‐ 117648

Calibration Date: 08/22/2018
Calibration Due: 08/22/2019

Remarks: Counts taken at 18 inches. 

Ludlum 2221 44‐10 Pre/Post Operational Checks



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

10/29/2018 1700 Cs 137 Sept 2017 CS:61 16,775 7,066 9,709 1,149 5.8 OK OK PASS EH
10/30/2018 1700 Cs 137 Sept 2017 CS:61 17,908 6,611 11,297 1,154 5.7 OK OK PASS EH
10/31/2018 1630 Cs 137 Sept 2017 CS:61 15,921 6,371 9,550 1,152 6.1 OK OK PASS EH
11/01/2018 1700 Cs 137 Sept 2017 CS:61 16,447 6,285 10,162 1,151 5.9 OK OK PASS EH
11/02/2018 1700 Cs 137 Sept 2017 CS:61 16,333 6,528 9,805 1,148 5.7 OK OK PASS EH
11/03/2018 1600 Cs 137 Sept 2017 CS:61 16,222 6,593 9,629 1,151 6.0 OK OK PASS EH
11/05/2018 1630 Cs 137 Sept 2017 CS:61 16,422 6,794 9,628 1,151 6.0 OK OK PASS EH
11/06/2018 1700 Cs 137 Sept 2017 CS:61 16,378 6,350 10,028 1,151 6.0 OK OK PASS EH
11/07/2018 1630 Cs 137 Sept 2017 CS:61 16,111 6,873 9,238 1,151 6.0 OK OK PASS EH
11/08/2018 1700 Cs 137 Sept 2017 CS:61 16,594 6,456 10,138 1,154 6.0 OK OK PASS EH
11/09/2018 1700 Cs 137 Sept 2017 CS:61 16,143 6,848 9,295 1,154 6.0 OK OK PASS ND
11/11/2018 2030 Cs 137 Sept 2017 CS:61 16,436 6,545 9,891 1,152 5.9 OK OK PASS ND
11/12/2018 1730 Cs 137 Sept 2017 CS:61 16,141 6,665 9,476 1,144 6.0 OK OK PASS ND
11/13/2018 1900 Cs 137 Sept 2017 CS:61 16,253 6,667 9,586 1,157 6.0 OK OK PASS GW
11/14/2018 1800 Cs 137 Sept 2017 CS:61 16,899 7,015 9,884 1,155 5.8 OK OK PASS AH
Instrument Ranges +20% ‐20%

NET 11,895 7,930
Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR150851

Detector Model ‐ 2221r
Serial Number ‐ 268651

Calibration Date:  09/10/2019
Calibration Due:  09/10/2019

Remarks: Counts taken at 18 inches 

Ludlum 2221 44‐10 Pre/Post Operational Checks



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

10/29/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 6 4,994 OK OK OK PASS EH
10/30/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 6 4,994 OK OK OK PASS EH
10/31/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/01/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/02/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/03/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,500 5 4,495 OK OK OK PASS EH
11/05/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,500 5 4,495 OK OK OK PASS EH
11/06/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/07/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/08/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,500 5 4,495 OK OK OK PASS EH
11/09/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 6 3,994 OK OK OK PASS ND
11/11/2018 2030 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 5 3,995 OK OK OK PASS ND
11/12/2018 1730 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 5 3,995 OK OK OK PASS ND
11/13/2018 1900 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 5 3,995 OK OK OK PASS GW
11/14/2018 1800 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 6 3,994 OK OK OK PASS AH
Instrument Ranges +20% ‐20%

NET 5,391 3,594
Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ 09027
Calibration Date: 09/05/18
Calibration Due: 09/05/19

Remarks:

MicroRem Pre/Post Operational Checks



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

10/29/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,000 5 2,995 OK OK OK PASS EH
10/30/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,000 4 2,996 OK OK OK PASS EH
10/31/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 5 3,495 OK OK OK PASS EH
11/01/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 5 3,495 OK OK OK PASS EH
11/02/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 5 3,495 OK OK OK PASS EH
11/03/2018 1600 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 5 3,495 OK OK OK PASS EH
11/05/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 4 3,496 OK OK OK PASS EH
11/06/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 5 3,495 OK OK OK PASS EH
11/07/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 4 3,496 OK OK OK PASS EH
11/08/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 4 3,496 OK OK OK PASS EH
11/09/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,000 4 2,996 OK OK OK PASS ND
11/11/2018 2030 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 4 3,496 OK OK OK PASS ND
11/12/2018 1730 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,000 5 2,995 OK OK OK PASS ND
11/13/2018 1900 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 2,900 4 2,896 OK OK OK PASS GW
11/14/2018 1800 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 5 3,495 OK OK OK PASS AH
Instrument Ranges +20% ‐20%

NET 3,895 2,597
Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ B293W
Calibration Date: 09/05/18
Calibration Due: 09/05/19

Remarks:

MicroRem Pre/Post Operational Checks



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

10/29/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
10/30/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
10/31/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 20 3,480 0.9 OK OK PASS EH
11/01/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/02/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 20 3,480 0.9 OK OK PASS EH
11/03/2018 1600 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/05/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/06/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/07/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/08/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/09/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.9 OK OK PASS ND
11/11/2018 2030 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,000 40 2,960 0.9 OK OK PASS ND
11/12/2018 1730 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS ND
11/13/2018 1900 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS GW
11/14/2018 1800 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS AH
Instrument Ranges +20% ‐20%

NET 3,529 2,353
Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223414/PR112198
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:

Ludlum M14C Pre/Post Operational Checks



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

10/29/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
10/30/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
10/31/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 20 3,980 0.9 OK OK PASS EH
11/01/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 20 3,980 0.9 OK OK PASS EH
11/02/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/03/2018 1600 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 5,000 40 4,960 0.9 OK OK PASS EH
11/05/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 30 3,970 0.9 OK OK PASS EH
11/06/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/07/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/08/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
Instrument Ranges +20% ‐20%

NET 5,938 3,958
Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

243432/PR174224
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:

Ludlum M14C Pre/Post Operational Checks



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

10/29/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
10/30/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
10/31/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/01/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/02/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/03/2018 1600 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/05/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 30 3,970 0.9 OK OK PASS EH
11/06/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 30 3,970 0.9 OK OK PASS EH
11/07/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/08/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/09/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS ND
11/11/2018 2030 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS ND
11/12/2018 1730 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS ND
11/13/2018 1900 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,100 40 4,060 0.9 OK OK PASS GW
11/14/2018 1800 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,500 50 4,450 0.9 OK OK PASS AH
Instrument Ranges +20% ‐20%

NET 5,698 3,798
Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281989/PR251672
Calibration Date: 8/29/18
Calibration Due: 8/29/19

Remarks:

Ludlum M14C Pre/Post Operational Checks



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

10/29/2018 1700 Cs 137 Sept 2017 CS:61 17,739 7,274 10,465 945 5.7 OK OK PASS EH
10/30/2018 1700 Cs 137 Sept 2017 CS:61 18,104 6,800 11,304 949 6 OK OK PASS EH
10/31/2018 1630 Cs 137 Sept 2017 CS:61 17,120 6,925 10,195 950 5.7 OK OK PASS EH
11/01/2018 1700 Cs 137 Sept 2017 CS:61 17,604 6,846 10,758 948 5.7 OK OK PASS EH
11/02/2018 1700 Cs 137 Sept 2017 CS:61 17,662 6,760 10,902 946 5.8 OK OK PASS EH
11/03/2018 1600 Cs 137 Sept 2017 CS:61 17,476 6,393 11,083 948 5.7 OK OK PASS EH
11/05/2018 1630 Cs 137 Sept 2017 CS:61 17,090 6,956 10,134 948 6.1 OK OK PASS EH
11/06/2018 1700 Cs 137 Sept 2017 CS:61 17,185 6,859 10,326 947 5.8 OK OK PASS EH
11/07/2018 1630 Cs 137 Sept 2017 CS:61 17,770 6,741 11,029 948 5.6 OK OK PASS EH
11/08/2018 1700 Cs 137 Sept 2017 CS:61 17,335 6,462 10,873 952 6 OK OK PASS EH
11/09/2018 1700 Cs 137 Sept 2017 CS:61 17,015 6,859 10,156 950 5.9 OK OK PASS  ND
11/11/2018 2030 Cs 137 Sept 2017 CS:61 17,687 6,552 11,135 949 5.7 OK OK PASS  ND
11/12/2018 1730 Cs 137 Sept 2017 CS:61 17,008 6,647 10,361 940 5.8 OK OK PASS  ND

Instrument Ranges +20% ‐20%
NET 13,269 8,846

Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ 281933

Detector Model ‐ 2221r
Serial Number ‐ 085991

Calibration Date: 10/15/2018
Calibration Due:  10/15/2019

Remarks: Counts taken at 18 inches. 

Ludlum 2221 44‐10 Pre/Post Operational Checks



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

10/29/2018 1700 Cs 137 Sept 2017 CS:61 17,250 7,122 10,128 1,152 5.8 OK OK PASS EH
10/30/2018 1700 Cs 137 Sept 2017 CS:61 18,189 9,430 8,759 1,182 5.7 OK OK PASS EH
10/31/2018 1630 Cs 137 Sept 2017 CS:61 17,095 6,578 10,517 1,149 6.1 OK OK PASS EH
11/01/2018 1700 Cs 137 Sept 2017 CS:61 16,327 6,703 9,624 1,165 5.9 OK OK PASS EH
11/02/2018 1700 Cs 137 Sept 2017 CS:61 16,725 6,376 10,349 1,202 5.7 OK OK PASS EH
11/03/2018 1600 Cs 137 Sept 2017 CS:61 16,791 6,365 10,426 1,159 5.7 OK OK PASS EH
11/05/2018 1630 Cs 137 Sept 2017 CS:61 17,176 6,870 10,306 1,215 6 OK OK PASS EH
11/06/2018 1700 Cs 137 Sept 2017 CS:61 17,176 6,857 10,319 1,195 5.9 OK OK PASS EH
11/07/2018 1630 Cs 137 Sept 2017 CS:61 17,434 6,406 11,028 1,170 5.8 OK OK PASS EH
11/08/2018 1700 Cs 137 Sept 2017 CS:61 16,680 6,784 9,896 1,164 6.1 OK OK PASS EH
11/09/2018 1700 Cs 137 Sept 2017 CS:61 17,393 6,516 10,877 1,200 6.3 OK OK PASS ND 
11/11/2018 2030 Cs 137 Sept 2017 CS:61 17,165 6,322 10,843 990 6.2 OK OK PASS  ND
Instrument Ranges +20% ‐20%

NET 12,921 8,614
Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR357754

Detector Model ‐ 2221r
Serial Number ‐ 117328

Calibration Date: 8/22/2018
Calibration Due:  8/22/2019

Remarks: Counts taken at 18 inches. 

Ludlum 2221 44‐10 Pre/Post Operational Checks



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

10/29/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 6 4,994 OK OK OK PASS EH
10/30/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 7 4,993 OK OK OK PASS EH
10/31/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/01/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/02/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 6 4,994 OK OK OK PASS EH
11/03/2018 1600 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/05/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/06/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/07/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/08/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/09/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,500 6 4,494 OK OK OK PASS ND
11/11/2018 2030 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 6 4,994 OK OK OK PASS ND
11/12/2018 1730 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 6 4,994 OK OK OK PASS ND
Instrument Ranges +20% ‐20%

NET 5,992 3,994
Comments:

Project Name/Number ‐ FCUP 
Navajo Lands

Model ‐ MicroRem Serial Number ‐ C690J
Calibration Date: 9/4/2018
Calibration Due: 9/4/2019

Remarks:

MicroRem Pre/Post Operational Checks



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

10/29/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 6 3,994 OK OK OK PASS EH
10/30/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 5 3,995 OK OK OK PASS EH
10/31/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 5 3,995 OK OK OK PASS EH
11/01/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 5 3,495 OK OK OK PASS EH
11/02/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 5 3,495 OK OK OK PASS EH
11/03/2018 1600 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 6 3,494 OK OK OK PASS EH
11/05/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 6 3,494 OK OK OK PASS EH
11/06/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 5 3,495 OK OK OK PASS EH
11/07/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 5 3,995 OK OK OK PASS EH
11/08/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 4 3,496 OK OK OK PASS EH
11/09/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 3,500 5 3,495 OK OK OK PASS ND
11/11/2018 2030 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,500 6 4,494 OK OK OK PASS ND
Instrument Ranges +20% ‐20%

NET 4,789 3,193
Comments:

Project Name/Number ‐ FCUP 
Navajo Lands

Model ‐ MicroRem Serial Number ‐ E046A
Calibration Date: 8/29/2018
Calibration Due: 8/29/2019

Remarks:

MicroRem Pre/Post Operational Checks



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

10/29/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
10/30/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 60 3,940 0.9 OK OK PASS EH
10/31/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/01/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 30 3,970 0.9 OK OK PASS EH
11/02/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/03/2018 1600 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/05/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/06/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/07/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 30 3,970 0.9 OK OK PASS EH
11/08/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 4,000 40 3,960 0.9 OK OK PASS EH
11/09/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.9 OK OK PASS ND
11/11/2018 2030 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 45 3,455 0.9 OK OK PASS ND
11/12/2018 1730 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS ND
Instrument Ranges +20% ‐20%

NET 4,736 3,158
Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

281933/PR085991
Calibration Due: 10/15/18
Calibration Due: 10/15/19

Remarks:

Ludlum M14C Pre/Post Operational Checks



Date/Time Isotope Serial Number Source Activity
Source 
Check 
CPM

Background 
CPM

Net CPM HV BATT DISP PASS/FAIL INITIAL

10/29/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 20 3,480 0.9 OK OK PASS EH
10/30/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 20 3,480 0.9 OK OK PASS EH
10/31/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,000 60 2,940 0.9 OK OK PASS EH
11/01/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/02/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/03/2018 1600 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/05/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/06/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/07/2018 1630 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/08/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,500 40 3,460 0.9 OK OK PASS EH
11/09/2018 1700 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.9 OK OK PASS ND
11/11/2018 2030 Tc 99 ERG‐Tc‐99 93TC4700530 29000 dpm 1‐29‐1993 3,400 40 3,360 0.9 OK OK PASS ND
Instrument Ranges +20% ‐20%

NET 3,540 2,360
Comments:

Project Name/Number ‐ FCUP 
Tribal Lands

Model ‐ Ludlum M12 with M44‐9
Serial Number ‐ 

223424/PR229888
Calibration Due: 8/29/18
Calibration Due: 8/29/19

Remarks:

Ludlum M14C Pre/Post Operational Checks



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net         
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

10/29/2018 1700 Cs 137 Sept 2017 CS:61 17,097 6,645 10,452 1,102 6 OK OK PASS EH
10/30/2018 1700 Cs 137 Sept 2017 CS:61 17,471 6,506 10,965 1,104 5.9 OK OK PASS EH
10/31/2018 1630 Cs 137 Sept 2017 CS:61 16,349 6,529 9,820 1,104 5.9 OK OK PASS EH
11/01/2018 1700 Cs 137 Sept 2017 CS:61 16,391 6,348 10,043 1,104 5.9 OK OK PASS EH
11/02/2018 1700 Cs 137 Sept 2017 CS:61 16,319 6,474 9,845 1,101 5.8 OK OK PASS EH
11/03/2018 1600 Cs 137 Sept 2017 CS:61 16,663 6,184 10,479 1,102 5.9 OK OK PASS EH
11/05/2018 1630 Cs 137 Sept 2017 CS:61 16,188 6,322 9,866 1,103 6.2 OK OK PASS EH
11/06/2018 1700 Cs 137 Sept 2017 CS:61 16,407 6,322 10,085 1,102 6.1 OK OK PASS EH
11/07/2018 1630 Cs 137 Sept 2017 CS:61 16,756 6,280 10,476 1,102 6.1 OK OK PASS EH
11/08/2018 1700 Cs 137 Sept 2017 CS:61 16,497 6,308 10,189 1,105 6.1 OK OK PASS EH
Instrument Ranges +20% ‐20%

NET 13,082 8,721
Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR295016

Detector Model ‐ 2221r
Serial Number ‐ 271420

Calibration Date: 8/22/2018
Calibration Due:  8/22/2019

Remarks: Counts taken at 18 inches. 

Ludlum 2221 44‐10 Pre/Post Operational Checks



Date/Time Isotope Serial Number
Source Check 

CPM 
Background  

CPM 
Net           
CPM

HV BATT SPKR DISP PASS/FAIL INITIAL

10/29/2018 1700 Cs 137 Sept 2017 CS:61 17,447 6,876 10,571 947 6.0 OK OK PASS EH
10/30/2018 1700 Cs 137 Sept 2017 CS:61 18,313 6,661 11,652 950 5.9 OK OK PASS EH
10/31/2018 1630 Cs 137 Sept 2017 CS:61 17,124 6,447 10,677 950 5.8 OK OK PASS EH
11/01/2018 1700 Cs 137 Sept 2017 CS:61 16,962 6,727 10,235 950 5.7 OK OK PASS EH
11/02/2018 1700 Cs 137 Sept 2017 CS:61 16,618 6,773 9,845 946 5.7 OK OK PASS EH
11/03/2018 1600 Cs 137 Sept 2017 CS:61 17,240 6,428 10,812 948 5.6 OK OK PASS EH
11/05/2018 1630 Cs 137 Sept 2017 CS:61 16,863 6,747 10,116 949 5.6 OK OK PASS EH
11/06/2018 1700 Cs 137 Sept 2017 CS:61 16,888 6,927 9,961 949 5.6 OK OK PASS EH
11/07/2018 1630 Cs 137 Sept 2017 CS:61 16,892 6,833 10,059 949 6.1 OK OK PASS EH
11/08/2018 1700 Cs 137 Sept 2017 CS:61 16,924 6,716 10,208 950 6.1 OK OK PASS EH
Instrument Ranges +20% ‐20%

NET 13,431 8,954
Comments:

Project Name ‐ FCUP Navajo 
Lands

Ratemeter Model ‐ 44‐10
Serial Number ‐ PR355782

Detector Model ‐ 2221r
Serial Number ‐ 218587

Calibration Date: 8/22/2018
Calibration Due:  8/22/2019

Remarks: Counts taken at 18 inches. 

Ludlum 2221 44‐10 Pre/Post Operational Checks



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

10/29/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 9 4,991 OK OK OK PASS EH
10/30/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 6 3,994 OK OK OK PASS EH
10/31/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/01/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 5 4,995 OK OK OK PASS EH
11/02/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 5 3,995 OK OK OK PASS EH
11/03/2018 1600 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 5 3,995 OK OK OK PASS EH
11/05/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 6 3,994 OK OK OK PASS EH
11/06/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 5 3,995 OK OK OK PASS EH
11/07/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 5 3,995 OK OK OK PASS EH
11/08/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,500 5 4,495 OK OK OK PASS EH
Instrument Ranges +20% ‐20%

NET 5,391 3,594
Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number‐  C850F
Calibration Date: 9/5/2018
Calibration Due: 9/5/2019

Remarks:

MicroRem Pre/Post Operational Checks



Date/Time Isotope Serial Number Source Activity
Source Check 

urem/hr 
Background 
urem/hr 

Net 
urem/hr

HV BATT DISP PASS/FAIL INITIAL

10/29/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 4 3,996 OK OK OK PASS EH
10/30/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 4 3,996 OK OK OK PASS EH
10/31/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 5,000 4 4,996 OK OK OK PASS EH
11/01/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 4 3,996 OK OK OK PASS EH
11/02/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 4 3,996 OK OK OK PASS EH
11/03/2018 1600 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 4 3,996 OK OK OK PASS EH
11/05/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 4 3,996 OK OK OK PASS EH
11/06/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 4 3,996 OK OK OK PASS EH
11/07/2018 1630 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,000 4 3,996 OK OK OK PASS EH
11/08/2018 1700 Cs 137 Sept 2017 CS: 61 5uCi 30.1 Yrs 4,500 5 4,495 OK OK OK PASS EH
Instrument Ranges +20% ‐20%

NET 5,993 3,995
Comments:

Project Name/Number ‐ 
FCUP Navajo Lands

Model ‐ MicroRem Serial Number ‐ C669J
Calibration Date: 9/5/2018
Calibration Due: 9/5/2019

Remarks:

MicroRem Pre/Post Operational Checks



Serial Number:
2079

Date Isotope Serial Number
Source Activity 

(µCi)
Source Check 
µrem/hr

Background 
µrem/hr

Net             
µrem/hr

HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

6/7/19 7:00 Cs‐137 99‐0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK CP
Cs‐137 99‐0292 5.9 uCi  urem/hr
Cs‐137 99‐0292 5.9 uCi  urem/hr
Cs‐137 99‐0292 5.9 uCi  urem/hr

Instrument Ranges +20% ‐20%
NET 5989 3993

Source Decay Date
06/07/19

Calibration Due: 
12/21/2019

Cal Date:
12/21/2018

Project Name/Number: Model:
FCUP‐Tribal Bicron microRem

Daily Response Check



Serial Number: Calibration Date:
218564/PR1546 4/16/2019

Date/Time Isotope Serial Number Source Activity 
(µCi)

Source Check 
CPM

Background CPM Net           
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

 06072019 0635 Cs‐137 99‐0292 5.9 uCi 17720 9200 8520 1099 6 OK JY Counts taken at 18 inch above floor 
level with jig

Cs‐137 99‐0292 5.9 uCi 0
Instrument Ranges ACR + 3s ‐ 3s + 2s ‐ 2s

NET 9325 8341 9161 8505 Home 2 Suites Farmington, NM Room 402
Location of response checks (must match instrument setup)

Project Name/Number: Model (Scaler/Detector): Calibration Due:  Source Decay Date
FCUP‐NN L2221 / L44‐10 4/16/2020 06/06/19

Daily Response Check



Serial Number: Calibration Date:
218559/PR357749 5/29/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check CPM Background CPM

Net           
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

 06072019 0630 Cs‐137 99‐0292 5.9 uCi 18800 9500 9300 855 5.8 OK JY n at 18 inch above floor l
Cs‐137 99‐0292 5.9 uCi 0 Counts taken at 18 inch above floor l

Instrument Ranges ACR + 3s ‐ 3s + 2s ‐ 2s
NET 9646 8804 9505 8945

FCUP‐NN L2221 / L44‐10 5/29/2020 06/06/19

Daily Response Check

Home 2 Suites Farmington, NM Room 402
Location of response checks (must match instrument setup)

Project Name/Number: Model (Scaler/Detector): Calibration Due:  Source Decay Date



Serial Number: Calibration Date:
262328/PR3577 8/20/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check 

CPM
Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

9/24/19 20:16 CS-137 99-0292 5.9 uCi 16412 5843 10569 896 5.5 OK CP
9/25/19 17:36 CS-137 99-0292 5.9 uCi 16209 5711 10498 896 5.5 OK CP
9/27/19 4:50 CS-137 99-0292 5.9 uCi 16278 5804 10474 896 5.5 OK CP

10/14/19 15:02 CS-137 99-0292 5.9 uCi 16470 6104 10366 900 5.7 OK CP resume field work
10/15/19 18:20 CS-137 99-0292 5.9 uCi 16255 5935 10320 900 5.7 OK CP
10/16/19 19:07 CS-137 99-0292 5.9 uCi 16460 6069 10391 899 5.7 OK EP
10/17/19 19:20 CS-137 99-0292 5.9 uCi 16748 6153 10595 900 5.5 OK EP
10/18/19 20:53 CS-137 99-0292 5.9 uCi 16371 6017 10354 900 5.4 OK EP
10/19/19 17:33 CS-137 99-0292 5.9 uCi 16352 6058 10294 900 5.6 OK EP
10/21/19 18:00 CS-137 99-0292 5.9 uCi 16681 6120 10561 900 6 OK CP
10/22/19 18:10 CS-137 99-0292 5.9 uCi 16363 5929 10434 900 5.7 OK CP
10/23/19 18:00 CS-137 99-0292 5.9 uCi 16272 5976 10296 900 5.7 OK CP
10/24/19 17:45 CS-137 99-0292 5.9 uCi 16496 5962 10534 900 5.6 OK CP
11/4/19 15:19 CS-137 99-0292 5.9 uCi 16341 5950 10391 904 5.6 OK AE test 1
11/5/19 17:43 CS-137 99-0292 5.9 uCi 16388 6054 10334 903 5.5 OK AE
11/6/19 17:49 CS-137 99-0292 5.9 uCi 15814 5485 10329 903 5.5 OK AE
11/7/19 17:08 CS-137 99-0292 5.9 uCi 16421 5976 10445 903 5.5 OK AE
11/8/19 18:00 CS-137 99-0292 5.9 uCi 16551 6017 10534 903 5.5 OK AE
11/9/19 17:03 CS-137 99-0292 5.9 uCi 16443 6014 10429 904 5.5 OK AE

11/10/19 17:58 CS-137 99-0292 5.9 uCi 16381 5889 10492 904 5.5 OK AE
11/11/19 18:44 CS-137 99-0292 5.9 uCi 16020 5759 10261 903 5.4 OK AE
11/12/19 18:25 CS-137 99-0292 5.9 uCi 16074 5805 10269 903 5.3 OK AE
11/13/19 18:22 CS-137 99-0292 5.9 uCi 16287 5980 10307 904 5.8 OK CP

CS-137 99-0292 5.9 uCi 0
CS-137 99-0292 5.9 uCi 0
CS-137 99-0292 5.9 uCi 0
CS-137 99-0292 5.9 uCi 0
CS-137 99-0292 5.9 uCi 0
CS-137 99-0292 5.9 uCi 0

Instrument Ranges ACR + 3s - 3s + 2s - 2s

NET 10790 10137 10681 10246
Room 331, Home2Suites, Farmington, NM. Room 431 used for 

November daily checks located directly above room 331

Location of response checks:

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date

Daily Response Check

FCUP-Tribal L2221 / L44-10 8/20/2020 09/23/19



Serial Number:
1622

Date Isotope
Serial 

Number
Source Activity 

(µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

9/24/19 20:17 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK CP
9/25/19 17:37 CS-137 99-0292 5.9 uCi 5000 urem/hr 7 urem/hr 4993 urem/hr OK OK OK CP
9/27/19 4:50 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK CP

10/14/19 15:02 CS-137 99-0292 5.9 uCi 5000 urem/hr 3 urem/hr 4997 urem/hr OK OK OK CP resume field work
10/15/19 18:20 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK CP
10/16/19 19:07 CS-137 99-0292 5.9 uCi 5200 urem/hr 4 urem/hr 5196 urem/hr OK OK OK EP
10/17/19 19:20 CS-137 99-0292 5.9 uCi 5300 urem/hr 3 urem/hr 5297 urem/hr OK OK OK EP
10/18/19 20:51 CS-137 99-0292 5.9 uCi 5400 urem/hr 5 urem/hr 5395 urem/hr OK OK OK EP
10/19/19 17:33 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK EP
10/21/19 18:00 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK CP
10/22/19 18:10 CS-137 99-0292 5.9 uCi 5000 urem/hr 3 urem/hr 4997 urem/hr OK OK OK CP
10/23/19 18:00 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK CP
10/24/19 17:45 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK CP
11/4/19 15:20 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK AE

11/5/19 17:43

CS-137 99-0292 5.9 uCi 2000 urem/hr 4 urem/hr 1996 urem/hr OK OK OK AE

Inst taken out of 
service. data for 11/5 
recollected with new 
instrument on 11/6

CS-137 99-0292 5.9 uCi  urem/hr
CS-137 99-0292 5.9 uCi  urem/hr
CS-137 99-0292 5.9 uCi  urem/hr
CS-137 99-0292 5.9 uCi  urem/hr
CS-137 99-0292 5.9 uCi  urem/hr
CS-137 99-0292 5.9 uCi  urem/hr

Instrument Ranges +20% -20%

NET 5995 3997
Room 331, Home2Suites, Farmington, NM. Room 431 used for 

November daily checks located directly above room 331

Daily Response Check

Source Decay Date
09/23/19

Calibration Due: 
9/5/2020

Cal Date
9/5/2019

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Location of response checks:



Serial Number: Calibration Dat
172732/PR19365 8/22/2019

Date/Time Isotope Serial Number
Source Activity 

(dpm)
Source Check 

CPM
Background 

CPM
Net                
CPM

HV BATT DISP INITIAL NOTES

9/24/19 20:18 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK CP
9/25/19 17:37 SR-90 98SR470-0731 19069 dpm 4800 60 4740 OK OK OK CP
9/27/19 4:51 SR-90 98SR470-0731 19069 dpm 4700 40 4660 OK OK OK CP

10/14/19 15:02 SR-90 98SR470-0731 19069 dpm 4800 50 4750 OK OK OK CP resume field work
10/15/19 18:20 SR-90 98SR470-0731 19069 dpm 4600 30 4570 OK OK OK CP
10/16/19 19:07 SR-90 98SR470-0731 19069 dpm 5300 40 5260 OK OK OK EP
10/17/19 19:20 SR-90 98SR470-0731 19069 dpm 5400 40 5360 OK OK OK EP
10/18/19 20:51 SR-90 98SR470-0731 19069 dpm 5200 40 5160 OK OK OK EP
10/19/19 17:33 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK EP
10/21/19 18:00 SR-90 98SR470-0731 19069 dpm 4300 30 4270 OK OK OK CP
10/22/19 18:10 SR-90 98SR470-0731 19069 dpm 4600 30 4570 OK OK OK CP
10/23/19 18:00 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK CP
10/24/19 17:45 SR-90 98SR470-0731 19069 dpm 4300 40 4260 OK OK OK CP
11/4/19 16:04 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK AE
11/5/19 17:43 SR-90 98SR470-0731 19069 dpm 4600 40 4560 OK OK OK AE
11/6/19 17:49 SR-90 98SR470-0731 19069 dpm 4400 30 4370 OK OK OK AE
11/7/19 17:08 SR-90 98SR470-0731 19069 dpm 5000 50 4950 OK OK OK AE
11/8/19 18:00 SR-90 98SR470-0731 19069 dpm 4000 60 3940 OK OK OK AE
11/9/19 17:03 SR-90 98SR470-0731 19069 dpm 4500 50 4450 OK OK OK AE

11/10/19 17:58 SR-90 98SR470-0731 19069 dpm 4500 50 4450 OK OK OK AE
11/11/19 18:44 SR-90 98SR470-0731 19069 dpm 5000 40 4960 OK OK OK AE
11/12/19 18:25 SR-90 98SR470-0731 19069 dpm 5000 50 4950 OK OK OK AE
11/13/19 18:22 SR-90 98SR470-0731 19069 dpm 4300 40 4260 OK OK OK CP

SR-90 98SR470-0731 19069 dpm 0
SR-90 98SR470-0731 19069 dpm 0
SR-90 98SR470-0731 19069 dpm 0
SR-90 98SR470-0731 19069 dpm 0

Instrument Ranges ACR +20% -20%

NET 5577 3718
Room 331, Home2Suites, Farmington, NM. Room 431 used for 

November daily checks located directly above room 331

Location of response checks:

Daily Response Check

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Dacay Date
FCUP-Tribal L12 / L44-9 8/22/2020 09/23/19
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Serial Number: Calibration Date:
262328/PR357755 8/20/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check CPM Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

09/28/2019 2030 CS-137 CS-137-2 8. uCi 35371 5299 30072 895 5.5 OK ND
09/30/2019 1950 CS-137 CS-137-2 8. uCi 35376 5316 30060 895 5.5 OK ND
10/01/2019 1930 CS-137 CS-137-2 8. uCi 35487 5308 30179 895 5.4 OK ND
10/02/2019 2010 CS-137 CS-137-2 8. uCi 35256 5298 29958 895 6.1 OK ND
10/03/2019 2000 CS-137 CS-137-2 8. uCi 35637 5312 30325 895 6.00 OK ND

CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0

Instrument Ranges ACR + 3s - 3s + 2s - 2s
NET 30655 29415 30448 29622

Daily Response Check

FCUP-Tribal L2221 / L44-10 8/20/2020 09/27/19

Room 315 Hampton Inn, Kayenta AZ
Location of response checks:

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date



Serial Number:
1622

Date Isotope Serial Number
Source 

Activity (µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

09/28/2019 2030 CS-137 CS-137-2 8. uCi 13000 urem/hr 3 urem/hr 12997 urem/hr OK OK OK ND
09/30/2019 1950 CS-137 CS-137-2 8. uCi 14000 urem/hr 4 urem/hr 13996 urem/hr OK OK OK ND
10/01/2019 1930 CS-137 CS-137-2 8. uCi 14000 urem/hr 4 urem/hr 13996 urem/hr OK OK OK ND
10/02/2019 2010 CS-137 CS-137-2 8. uCi 14000 urem/hr 3 urem/hr 13997 urem/hr OK OK OK ND
10/03/2019 2000 CS-137 CS-137-2 8. uCi 13000 urem/hr 4 urem/hr 12996 urem/hr OK OK OK ND

CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr

Instrument Ranges +20% -20%
NET 16255 10838 Room 315 Hampton Inn, Kayenta AZ

Daily Response Check

Source Decay Date
09/27/19

Calibration Due: 
9/5/2020

Cal Date
9/5/2019

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Location of response checks:



Serial Number: Calibration Date:
172732/PR193658 8/22/2019

Date/Time Isotope Serial Number
Source Activity 

(dpm)
Source Check CPM Background CPM

Net                
CPM

HV BATT DISP INITIAL NOTES

09/28/2019 2030 SR-90 99SR470-0282 20606 dpm 3900 40 3860 OK OK OK ND
09/30/2019 1950 SR-90 99SR470-0282 20606 dpm 3800 50 3750 OK OK OK ND
10/01/2019 1930 SR-90 99SR470-0282 20606 dpm 3600 50 3550 OK OK OK ND
10/02/2019 2010 SR-90 99SR470-0282 20606 dpm 3800 40 3760 OK OK OK ND
10/03/2019 2000 SR-90 99SR470-0282 20606 dpm 3600 40 3560 OK OK OK ND

SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0
SR-90 99SR470-0282 20606 dpm 0

Instrument Ranges ACR +20% -20%
NET 4896 3264 Room 315 Hampton Inn, Kayenta AZ

Location of response checks:

Daily Response Check

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Dacay Date
FCUP-Tribal L12 / L44-9 8/22/2020 09/27/19
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Serial Number: Calibration Date:
282973/PR37355 8/20/2019

Date/Time Isotope Serial Number Source Activity (µCi)
Source Check 

CPM
Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

9/24/19 20:06 CS-137 99-0292 5.9 uCi 16542 6166 10376 796 5.5 OK CP
9/25/19 17:34 CS-137 99-0292 5.9 uCi 16552 6222 10330 796 5.5 OK CP
9/27/19 4:53 CS-137 99-0292 5.9 uCi 16449 6195 10254 796 5.5 OK CP

10/14/19 15:04 CS-137 99-0292 5.9 uCi 16516 6204 10312 799 6 OK CP resume field work
10/15/19 18:34 CS-137 99-0292 5.9 uCi 16822 6266 10556 799 5.8 OK CP
10/16/19 19:07 CS-137 99-0292 5.9 uCi 16509 6028 10481 797 5.8 OK EP
10/17/19 19:23 CS-137 99-0292 5.9 uCi 16973 6529 10444 797 5.8 OK EP changed cable
10/18/19 21:08 CS-137 99-0292 5.9 uCi 16654 6317 10337 797 5.8 OK EP
10/19/19 17:35 CS-137 99-0292 5.9 uCi 16535 6165 10370 798 5.8 OK EP
10/21/19 18:05 CS-137 99-0292 5.9 uCi 16603 6197 10406 799 5.8 OK CP
10/22/19 18:15 CS-137 99-0292 5.9 uCi 16959 6420 10539 799 5.8 OK CP
10/23/19 18:05 CS-137 99-0292 5.9 uCi 16590 6268 10322 799 5.7 OK CP
10/24/19 17:50 CS-137 99-0292 5.9 uCi 16920 6212 10708 799 6.1 OK CP
11/4/19 15:27 CS-137 99-0292 5.9 uCi 16609 6294 10315 800 6 OK AE
11/5/19 17:57 CS-137 99-0292 5.9 uCi 16507 6027 10480 799 5.9 OK AE
11/6/19 17:44 CS-137 99-0292 5.9 uCi 16285 5949 10336 800 5.8 OK AE
11/7/19 17:08 CS-137 99-0292 5.9 uCi 16679 6203 10476 799 5.8 OK AE
11/8/19 18:00 CS-137 99-0292 5.9 uCi 16580 6241 10339 799 5.8 OK AE
11/9/19 17:03 CS-137 99-0292 5.9 uCi 16512 6148 10364 800 5.9 OK AE

11/10/19 17:58 CS-137 99-0292 5.9 uCi 16530 6098 10432 800 5.9 OK AE
11/11/19 18:44 CS-137 99-0292 5.9 uCi 16446 5859 10587 800 5.8 OK AE
11/12/19 18:25 CS-137 99-0292 5.9 uCi 16377 6023 10354 800 5.8 OK AE
11/13/19 18:25 CS-137 99-0292 5.9 uCi 16304 5943 10361 800 6.2 OK CP

CS-137 99-0292 5.9 uCi 0
CS-137 99-0292 5.9 uCi 0
CS-137 99-0292 5.9 uCi 0
CS-137 99-0292 5.9 uCi 0
CS-137 99-0292 5.9 uCi 0
CS-137 99-0292 5.9 uCi 0

Instrument Ranges ACR + 3s - 3s + 2s - 2s

NET 10854 10129 10733 10250
Room 331, Home2Suites, Farmington, NM. Room 431 used for 

November daily checks located directly above room 331

Location of response checks

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date

Daily Response Check

FCUP-Tribal L2221 / L44-10 8/20/2020 09/23/19



Serial Number:
1715

Date Isotope Serial Number
Source Activity 

(µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

9/24/19 20:14 CS-137 99-0292 5.9 uCi 4000 urem/hr 4 urem/hr 3996 urem/hr OK OK OK CP
9/25/19 17:35 CS-137 99-0292 5.9 uCi 4000 urem/hr 2 urem/hr 3998 urem/hr OK OK OK CP
9/27/19 4:53 CS-137 99-0292 5.9 uCi 4000 urem/hr 4 urem/hr 3996 urem/hr OK OK OK CP

10/14/19 15:04 CS-137 99-0292 5.9 uCi 4000 urem/hr 5 urem/hr 3995 urem/hr OK OK OK CP resume field work
10/15/19 18:32 CS-137 99-0292 5.9 uCi 4000 urem/hr 4 urem/hr 3996 urem/hr OK OK OK CP
10/16/19 19:07 CS-137 99-0292 5.9 uCi 4200 urem/hr 4 urem/hr 4196 urem/hr OK OK OK EP
10/17/19 19:23 CS-137 99-0292 5.9 uCi 4200 urem/hr 4 urem/hr 4196 urem/hr OK OK OK EP
10/18/19 21:08 CS-137 99-0292 5.9 uCi 4300 urem/hr 3 urem/hr 4297 urem/hr OK OK OK EP
10/19/19 17:35 CS-137 99-0292 5.9 uCi 4500 urem/hr 6 urem/hr 4494 urem/hr OK OK OK EP
10/21/19 18:05 CS-137 99-0292 5.9 uCi 4500 urem/hr 4 urem/hr 4496 urem/hr OK OK OK CP
10/22/19 18:15 CS-137 99-0292 5.9 uCi 4500 urem/hr 2 urem/hr 4498 urem/hr OK OK OK CP
10/23/19 18:05 CS-137 99-0292 5.9 uCi 4000 urem/hr 4 urem/hr 3996 urem/hr OK OK OK CP
10/24/19 17:50 CS-137 99-0292 5.9 uCi 4200 urem/hr 3 urem/hr 4197 urem/hr OK OK OK CP
11/4/19 15:20 CS-137 99-0292 5.9 uCi 4200 urem/hr 5 urem/hr 4195 urem/hr OK OK OK AE
11/5/19 17:57 CS-137 99-0292 5.9 uCi 4000 urem/hr 5 urem/hr 3995 urem/hr OK OK OK AE
11/6/19 17:44 CS-137 99-0292 5.9 uCi 4000 urem/hr 5 urem/hr 3995 urem/hr OK OK OK AE
11/7/19 17:08 CS-137 99-0292 5.9 uCi 4000 urem/hr 3 urem/hr 3997 urem/hr OK OK OK AE
11/8/19 18:00 CS-137 99-0292 5.9 uCi 4000 urem/hr 3 urem/hr 3997 urem/hr OK OK OK AE
11/9/19 17:03 CS-137 99-0292 5.9 uCi 4000 urem/hr 6 urem/hr 3994 urem/hr OK OK OK AE

11/10/19 17:58 CS-137 99-0292 5.9 uCi 4000 urem/hr 4 urem/hr 3996 urem/hr OK OK OK AE
11/11/19 18:44 CS-137 99-0292 5.9 uCi 4000 urem/hr 5 urem/hr 3995 urem/hr OK OK OK AE
11/12/19 18:25 CS-137 99-0292 5.9 uCi 4000 urem/hr 4 urem/hr 3996 urem/hr OK OK OK AE
11/13/19 18:25 CS-137 99-0292 5.9 uCi 4000 urem/hr 5 urem/hr 3995 urem/hr OK OK OK CP

CS-137 99-0292 5.9 uCi  urem/hr
CS-137 99-0292 5.9 uCi  urem/hr
CS-137 99-0292 5.9 uCi  urem/hr
CS-137 99-0292 5.9 uCi  urem/hr

Instrument Ranges +20% -20%

NET 4794 3197
Room 331, Home2Suites, Farmington, NM. Room 431 used for November 

daily checks located directly above room 331

Daily Response Check

Source Decay Date
09/23/19

Calibration Due: 
9/5/2020

Cal Date
9/5/2019

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Location of response checks:



Serial Number: Calibration Date:
186766/PR193567 8/23/2019

Date/Time Isotope Serial Number
Source Activity 

(dpm)
Source Check CPM Background CPM

Net                
CPM

HV BATT DISP INITIAL NOTES

9/24/19 20:15 SR-90 98SR470-0731 19069 dpm 4000 50 3950 OK OK OK CP
9/25/19 17:35 SR-90 98SR470-0731 19069 dpm 4200 50 4150 OK OK OK CP
9/27/19 4:54 SR-90 98SR470-0731 19069 dpm 4200 40 4160 OK OK OK CP

10/14/19 15:04 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK CP resume field work
10/15/19 18:32 SR-90 98SR470-0731 19069 dpm 4900 50 4850 OK OK OK EP
10/16/19 19:07 SR-90 98SR470-0731 19069 dpm 5200 40 5160 OK OK OK EP
10/17/19 19:23 SR-90 98SR470-0731 19069 dpm 5100 30 5070 OK OK OK EP
10/18/19 21:08 SR-90 98SR470-0731 19069 dpm 5100 30 5070 OK OK OK EP
10/19/19 17:35 SR-90 98SR470-0731 19069 dpm 4200 40 4160 OK OK OK EP
10/21/19 18:05 SR-90 98SR470-0731 19069 dpm 4600 40 4560 OK OK OK CP
10/22/19 18:15 SR-90 98SR470-0731 19069 dpm 4400 40 4360 OK OK OK CP
10/23/19 18:05 SR-90 98SR470-0731 19069 dpm 4400 30 4370 OK OK OK CP
10/24/19 17:50 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK CP
11/4/19 16:04 SR-90 98SR470-0731 19069 dpm 4300 40 4260 OK OK OK AE
11/5/19 17:57 SR-90 98SR470-0731 19069 dpm 4500 50 4450 OK OK OK AE
11/6/19 17:44 SR-90 98SR470-0731 19069 dpm 5000 40 4960 OK OK OK AE
11/7/19 17:08 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK AE
11/8/19 18:00 SR-90 98SR470-0731 19069 dpm 5000 40 4960 OK OK OK AE
11/9/19 17:03 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK AE

11/10/19 17:58 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK AE
11/11/19 18:44 SR-90 98SR470-0731 19069 dpm 5000 50 4950 OK OK OK AE
11/12/19 18:25 SR-90 98SR470-0731 19069 dpm 5000 40 4960 OK OK OK AE
11/13/19 18:25 SR-90 98SR470-0731 19069 dpm 4200 60 4140 OK OK OK CP

SR-90 98SR470-0731 19069 dpm 0
SR-90 98SR470-0731 19069 dpm 0
SR-90 98SR470-0731 19069 dpm 0
SR-90 98SR470-0731 19069 dpm 0

Instrument Ranges ACR +20% -20%

NET 5389 3593
Room 331, Home2Suites, Farmington, NM. Room 431 used for 

November daily checks located directly above room 331

Location of response checks:

Daily Response Check

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Dacay Date
FCUP-Tribal L12 / L44-9 8/23/2020 09/23/19
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Serial Number: Calibration Date:
282973/PR373553 8/20/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check CPM Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

09/28/2019 2030 CS-137 CS-137-2 8. uCi 38375 6014 32361 799 6.1 OK ND
09/30/2019 1950 CS-137 CS-137-2 8. uCi 38574 5976 32598 799 6.0 OK ND
10/01/2019 1930 CS-137 CS-137-2 8. uCi 38560 6168 32392 799 6.0 OK ND
10/02/2019 2010 CS-137 CS-137-2 8. uCi 38617 6294 32323 799 6.0 OK ND
10/03/2019 2000 CS-137 CS-137-2 8. uCi 38727 6019 32708 799 6.0 OK ND

CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0
CS-137 CS-137-2 8. uCi 0

Instrument Ranges ACR + 3s - 3s + 2s - 2s
NET 32953 31841 32767 32027

Daily Response Check

FCUP-Tribal L2221 / L44-10 8/20/2020 09/29/19

Room 315 Hampton Inn, Kayenta AZ
Location of response checks (must match instrument setup)

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date



Serial Number:
1715

Date Isotope Serial Number
Source 

Activity (µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

09/28/2019 2030 CS-137 CS-137-2 8. uCi 10000 urem/hr 5 urem/hr 9995 urem/hr OK OK OK ND
09/30/2019 1950 CS-137 CS-137-2 8. uCi 11000 urem/hr 5 urem/hr 10995 urem/hr OK OK OK ND
10/01/2019 1930 CS-137 CS-137-2 8. uCi 11000 urem/hr 4 urem/hr 10996 urem/hr OK OK OK ND
10/02/2019 2010 CS-137 CS-137-2 8. uCi 10000 urem/hr 4 urem/hr 9996 urem/hr OK OK OK ND
10/03/2019 2000 CS-137 CS-137-2 8. uCi 11000 urem/hr 3 urem/hr 10997 urem/hr OK OK OK ND

CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr
CS-137 CS-137-2 8. uCi  urem/hr

Instrument Ranges +20% -20%
NET 13195 8798 Room 315 Hampton Inn, Kayenta AZ

Daily Response Check

Source Decay Date
09/29/19

Calibration Due: 
9/5/2020

Cal Date
9/5/2019

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Location of response checks (must match instrument setup):
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Serial Number: Calibration Date:
218564/PR35581 8/20/2019

Date/Time Isotope Serial Number Source Activity (µCi)
Source Check 

CPM
Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

9/24/19 19:02 CS-137 99-0292 5.9 uCi 16231 5740 10491 941 5.6 OK CP
9/25/19 17:12 CS-137 99-0292 5.9 uCi 16682 6004 10678 944 5.5 OK CP
9/27/19 4:56 CS-137 99-0292 5.9 uCi 16489 5823 10666 944 5.5 OK CP
9/28/19 5:16 CS-137 99-0292 5.9 uCi 16669 6280 10389 946 5.9 OK CP

9/29/19 18:56 CS-137 99-0292 5.9 uCi 16447 6056 10391 947 5.8 OK EP
9/30/19 18:15 CS-137 99-0292 5.9 uCi 16422 5715 10707 944 5.7 OK EP
10/1/19 21:00 CS-137 99-0292 5.9 uCi 16488 5722 10766 944 5.8 OK EP
10/2/19 19:33 CS-137 99-0292 5.9 uCi 16269 5644 10625 945 5.8 OK EP
10/3/19 20:06 CS-137 99-0292 5.9 uCi 16329 5782 10547 946 5.8 OK EP

10/14/19 15:06 CS-137 99-0292 5.9 uCi 16347 5858 10489 947 5.8 OK CP
10/15/19 18:12 CS-137 99-0292 5.9 uCi 16753 5981 10772 946 5.7 OK CP
10/16/19 16:58 CS-137 99-0292 5.9 uCi 16226 5735 10491 946 5.7 OK EP
10/17/19 19:16 CS-137 99-0292 5.9 uCi 16392 5971 10421 946 5.7 OK EP
10/18/19 20:52 CS-137 99-0292 5.9 uCi 16555 5878 10677 947 5.6 OK EP
10/19/19 17:20 CS-137 99-0292 5.9 uCi 16361 5745 10616 945 5.5 OK EP
10/21/19 18:10 CS-137 99-0292 5.9 uCi 16800 6008 10792 946 6 OK CP
10/22/19 18:20 CS-137 99-0292 5.9 uCi 16338 5920 10418 945 5.8 OK CP
10/23/19 18:10 CS-137 99-0292 5.9 uCi 16392 5731 10661 946 5.7 OK CP
10/24/19 17:55 CS-137 99-0292 5.9 uCi 16383 5923 10460 946 5.6 OK CP
11/4/19 15:18 CS-137 99-0292 5.9 uCi 16551 5906 10645 949 5.6 OK AE
11/5/19 17:04 CS-137 99-0292 5.9 uCi 16136 5760 10376 949 5.6 OK AE
11/6/19 17:32 CS-137 99-0292 5.9 uCi 15921 5503 10418 948 5.5 OK AE
11/7/19 17:08 CS-137 99-0292 5.9 uCi 16339 5891 10448 947 5.4 OK AE
11/8/19 17:57 CS-137 99-0292 5.9 uCi 16245 5847 10398 947 5.4 OK AE
11/9/19 17:03 CS-137 99-0292 5.9 uCi 16323 5845 10478 947 5.4 OK AE

11/10/19 17:58 CS-137 99-0292 5.9 uCi 16200 5621 10579 947 5.4 OK AE
11/11/19 18:40 CS-137 99-0292 5.9 uCi 15929 5530 10399 948 5.3 OK AE
11/12/19 18:21 CS-137 99-0292 5.9 uCi 16210 5571 10639 948 5.3 OK AE
11/13/19 18:15 CS-137 99-0292 5.9 uCi 16205 5668 10537 949 6.2 OK CP

Instrument Ranges ACR + 3s - 3s + 2s - 2s

NET 10993 10233 10866 10360
Room 331, Home2Suites, Farmington, NM. Room 431 used for 

November daily checks located directly above room 331

Location of response checks:

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date

Daily Response Check

FCUP-Tribal L2221 / L44-10 8/20/2020 09/23/19



Serial Number:
1898

Date Isotope Serial Number
Source Activity 

(µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

9/24/19 19:04 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK CP
9/25/19 17:13 CS-137 99-0292 5.9 uCi 5000 urem/hr 8 urem/hr 4992 urem/hr OK OK OK CP
9/27/19 16:56 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK CP
9/28/19 18:56 CS-137 99-0292 5.9 uCi 5000 urem/hr 8 urem/hr 4992 urem/hr OK OK OK CP
9/29/19 18:36 CS-137 99-0292 5.9 uCi 4800 urem/hr 5 urem/hr 4795 urem/hr OK OK OK EP
9/30/19 18:15 CS-137 99-0292 5.9 uCi 5000 urem/hr 7 urem/hr 4993 urem/hr OK OK OK EP
10/1/19 21:00 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK EP
10/2/19 19:33 CS-137 99-0292 5.9 uCi 4900 urem/hr 5 urem/hr 4895 urem/hr OK OK OK EP
10/3/19 20:06 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK EP

10/14/19 15:06 CS-137 99-0292 5.9 uCi 5000 urem/hr 3 urem/hr 4997 urem/hr OK OK OK CP
10/15/19 18:12 CS-137 99-0292 5.9 uCi 5200 urem/hr 8 urem/hr 5192 urem/hr OK OK OK EP
10/16/19 16:58 CS-137 99-0292 5.9 uCi 5200 urem/hr 5 urem/hr 5195 urem/hr OK OK OK EP
10/17/19 19:16 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK EP
10/18/19 20:52 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK EP
10/19/19 17:20 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK EP
10/21/19 18:10 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK CP
10/22/19 18:20 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK CP
10/23/19 18:10 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK CP
10/24/19 17:55 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK CP
11/4/19 15:20 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK AE
11/5/19 17:06 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK AE
11/6/19 17:32 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK AE
11/7/19 17:08 CS-137 99-0292 5.9 uCi 4800 urem/hr 6 urem/hr 4794 urem/hr OK OK OK AE
11/8/19 17:57 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK AE
11/9/19 17:03 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK AE

11/10/19 17:58 CS-137 99-0292 5.9 uCi 4500 urem/hr 5 urem/hr 4495 urem/hr OK OK OK AE
11/11/19 18:40 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK AE
11/12/19 18:22 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK AE
11/13/19 18:15 CS-137 99-0292 5.9 uCi 5000 urem/hr 9 urem/hr 4991 urem/hr OK OK OK CP

Instrument Ranges +20% -20%

NET 5994 3996
Room 331, Home2Suites, Farmington, NM. Room 431 used for November 

daily checks located directly above room 331

Daily Response Check

Source Decay Date
09/23/19

Calibration Due: 
9/5/2020

Cal Date
9/5/2019

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Location of response checks:



Serial Number: Calibration Dat
138741/PR19358 8/28/2019

Date/Time Isotope Serial Number
Source Activity 

(dpm)
Source Check 

CPM
Background 

CPM
Net                
CPM

HV BATT DISP INITIAL NOTES

9/24/19 19:03 SR-90 98SR470-0731 19069 dpm 4600 40 4560 OK OK OK CP
9/25/19 17:13 SR-90 98SR470-0731 19069 dpm 4700 40 4660 OK OK OK CP
9/27/19 4:57 SR-90 98SR470-0731 19069 dpm 4700 30 4670 OK OK OK CP
9/28/19 5:16 SR-90 98SR470-0731 19069 dpm 4800 50 4750 OK OK OK CP

9/29/19 18:55 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK EP
9/30/19 18:15 SR-90 98SR470-0731 19069 dpm 5000 70 4930 OK OK OK EP
10/1/19 21:00 SR-90 98SR470-0731 19069 dpm 4900 60 4840 OK OK OK EP
10/2/19 19:33 SR-90 98SR470-0731 19069 dpm 4800 60 4740 OK OK OK EP
10/3/19 20:06 SR-90 98SR470-0731 19069 dpm 4900 40 4860 OK OK OK EP

10/14/19 15:06 SR-90 98SR470-0731 19069 dpm 5000 30 4970 OK OK OK CP
10/15/19 18:12 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK CP
10/16/19 16:58 SR-90 98SR470-0731 19069 dpm 5200 50 5150 OK OK OK EP
10/17/19 19:16 SR-90 98SR470-0731 19069 dpm 5400 50 5350 OK OK OK EP
10/18/19 20:52 SR-90 98SR470-0731 19069 dpm 5400 30 5370 OK OK OK EP
10/19/19 17:20 SR-90 98SR470-0731 19069 dpm 4800 60 4740 OK OK OK EP
10/21/19 18:10 SR-90 98SR470-0731 19069 dpm 5000 40 4960 OK OK OK CP
10/22/19 18:20 SR-90 98SR470-0731 19069 dpm 4800 50 4750 OK OK OK CP
10/23/19 18:10 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK CP
10/24/19 17:55 SR-90 98SR470-0731 19069 dpm 4400 50 4350 OK OK OK CP
11/4/19 16:04 SR-90 98SR470-0731 19069 dpm 4200 50 4150 OK OK OK AE
11/5/19 17:04 SR-90 98SR470-0731 19069 dpm 4400 50 4350 OK OK OK AE
11/6/19 17:32 SR-90 98SR470-0731 19069 dpm 5000 40 4960 OK OK OK AE
11/7/19 17:08 SR-90 98SR470-0731 19069 dpm 5000 30 4970 OK OK OK AE
11/8/19 17:57 SR-90 98SR470-0731 19069 dpm 5000 40 4960 OK OK OK AE
11/9/19 17:03 SR-90 98SR470-0731 19069 dpm 4800 30 4770 OK OK OK AE

11/10/19 17:58 SR-90 98SR470-0731 19069 dpm 5000 50 4950 OK OK OK AE
11/11/19 18:40 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK AE
11/12/19 18:22 SR-90 98SR470-0731 19069 dpm 5000 50 4950 OK OK OK AE
11/13/19 18:15 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK CP

Instrument Ranges ACR +20% -20%

NET 5444 3630
Room 331, Home2Suites, Farmington, NM. Room 431 used for 

November daily checks located directly above room 331

Location of response checks:

Daily Response Check

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Dacay Date
FCUP-Tribal L12 / L44-9 8/28/2020 09/23/19
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Serial Number: Calibration Date:
282966/PR3037 8/20/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check 

CPM
Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

9/24/19 19:08 CS-137 99-0292 5.9 uCi 15754 5709 10045 992 6 OK CP
9/25/19 17:14 CS-137 99-0292 5.9 uCi 15789 5685 10104 994 5.8 OK CP
9/27/19 4:59 CS-137 99-0292 5.9 uCi 15687 5767 9920 994 5.8 OK CP
9/28/19 5:13 CS-137 99-0292 5.9 uCi 16141 5982 10159 994 5.8 OK CP

9/29/19 18:45 CS-137 99-0292 5.9 uCi 15740 5843 9897 994 5.8 OK EP
9/30/19 18:15 CS-137 99-0292 5.9 uCi 15659 5659 10000 992 5.8 OK EP
10/1/19 20:54 CS-137 99-0292 5.9 uCi 15693 5640 10053 992 5.6 OK EP
10/2/19 19:35 CS-137 99-0292 5.9 uCi 15794 5814 9980 994 5.6 OK EP
10/3/19 21:10 CS-137 99-0292 5.9 uCi 15609 5571 10038 996 5.6 OK EP

10/14/19 15:08 CS-137 99-0292 5.9 uCi 15482 5536 9946 999 5.6 OK CP
10/15/19 16:27 CS-137 99-0292 5.9 uCi 15754 5693 10061 993 5.5 OK CP
10/16/19 16:58 CS-137 99-0292 5.9 uCi 15866 5906 9960 993 5.6 OK EP
10/17/19 19:18 CS-137 99-0292 5.9 uCi 15654 5820 9834 994 5.5 OK EP
10/18/19 21:02 CS-137 99-0292 5.9 uCi 15985 5937 10048 995 5.5 OK EP
10/19/19 17:58 CS-137 99-0292 5.9 uCi 15745 5715 10030 995 5.5 OK EP
10/21/19 18:15 CS-137 99-0292 5.9 uCi 16044 5897 10147 995 6 OK CP
10/22/19 18:25 CS-137 99-0292 5.9 uCi 15882 5755 10127 995 6.1 OK CP
10/23/19 18:15 CS-137 99-0292 5.9 uCi 15555 5833 9722 995 5.7 OK CP
10/24/19 18:00 CS-137 99-0292 5.9 uCi 15879 5832 10047 995 5.7 OK CP
11/4/19 15:16 CS-137 99-0292 5.9 uCi 15723 5629 10094 996 5.8 OK AE
11/5/19 17:06 CS-137 99-0292 5.9 uCi 15427 5600 9827 999 5.8 OK AE
11/6/19 17:32 CS-137 99-0292 5.9 uCi 15325 5571 9754 998 5.7 OK AE
11/7/19 17:08 CS-137 99-0292 5.9 uCi 15806 5673 10133 1000 5.7 OK AE
11/8/19 17:58 CS-137 99-0292 5.9 uCi 15707 5767 9940 1000 5.7 OK AE
11/9/19 17:03 CS-137 99-0292 5.9 uCi 15594 5749 9845 998 5.7 OK AE

11/10/19 17:58 CS-137 99-0292 5.9 uCi 15722 5760 9962 1000 5.7 OK AE
11/11/19 18:44 CS-137 99-0292 5.9 uCi 15677 5889 9788 1001 5.8 OK AE
11/12/19 18:23 CS-137 99-0292 5.9 uCi 15896 5763 10133 998 5.7 OK AE
11/13/19 18:20 CS-137 99-0292 5.9 uCi 15595 5757 9838 1000 5.7 OK CP

Instrument Ranges ACR + 3s - 3s + 2s - 2s

NET 10314 9596 10194 9716
Room 331, Home2Suites, Farmington, NM. Room 431 used for 

November daily checks located directly above room 331

Location of response checks:

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date

Daily Response Check

FCUP-Tribal L2221 / L44-10 8/20/2020 09/23/19



Serial Number:
1535

Date Isotope Serial Number
Source Activity 

(µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

9/24/19 19:19 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK CP
9/25/19 17:15 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK CP
9/27/19 4:59 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK CP
9/28/19 5:13 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK CP

9/29/19 18:45 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK EP
9/30/19 18:15 CS-137 99-0292 5.9 uCi 5000 urem/hr 7 urem/hr 4993 urem/hr OK OK OK EP
10/1/19 20:54 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK EP
10/2/19 19:35 CS-137 99-0292 5.9 uCi 5200 urem/hr 6 urem/hr 5194 urem/hr OK OK OK EP
10/3/19 21:10 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK EP

10/14/19 15:08 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK CP
10/15/19 16:27 CS-137 99-0292 5.9 uCi 5200 urem/hr 5 urem/hr 5195 urem/hr OK OK OK CP
10/16/19 16:58 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK EP
10/17/19 19:18 CS-137 99-0292 5.9 uCi 4900 urem/hr 4 urem/hr 4896 urem/hr OK OK OK EP
10/18/19 21:02 CS-137 99-0292 5.9 uCi 5200 urem/hr 5 urem/hr 5195 urem/hr OK OK OK EP
10/19/19 17:58 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK EP
10/21/19 18:15 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK CP
10/22/19 18:25 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK CP
10/23/19 18:15 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK CP
10/24/19 18:00 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK CP
11/4/19 16:04 CS-137 99-0292 5.9 uCi 5000 urem/hr 7 urem/hr 4993 urem/hr OK OK OK AE
11/5/19 17:06 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK AE
11/6/19 17:32 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK AE
11/7/19 17:08 CS-137 99-0292 5.9 uCi 4900 urem/hr 6 urem/hr 4894 urem/hr OK OK OK AE
11/8/19 17:59 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK AE
11/9/19 17:03 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK AE

11/10/19 17:58 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK AE
11/11/19 18:44 CS-137 99-0292 5.9 uCi 5000 urem/hr 5 urem/hr 4995 urem/hr OK OK OK AE
11/12/19 18:23 CS-137 99-0292 5.9 uCi 5000 urem/hr 4 urem/hr 4996 urem/hr OK OK OK AE
11/13/19 18:20 CS-137 99-0292 5.9 uCi 5000 urem/hr 6 urem/hr 4994 urem/hr OK OK OK CP

Instrument Ranges +20% -20%

NET 5994 3997
Room 331, Home2Suites, Farmington, NM. Room 431 used for 

November daily checks located directly above room 331

Daily Response Check

Source Decay Date
09/23/19

Calibration Due: 
9/5/2020

Cal Date
9/5/2019

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Location of response checks:



Serial Number: Calibration Date:
138749/PR151023 8/28/2019

Date/Time Isotope Serial Number
Source Activity 

(dpm)
Source Check CPM Background CPM

Net                
CPM

HV BATT DISP INITIAL NOTES

9/24/19 19:14 SR-90 98SR470-0731 19069 dpm 5000 40 4960 OK OK OK CP
9/25/19 17:15 SR-90 98SR470-0731 19069 dpm 4700 60 4640 OK OK OK CP
9/27/19 5:00 SR-90 98SR470-0731 19069 dpm 4800 60 4740 OK OK OK CP
9/28/19 5:13 SR-90 98SR470-0731 19069 dpm 5000 60 4940 OK OK OK CP

9/29/19 18:24 SR-90 98SR470-0731 19069 dpm 5000 40 4960 OK OK OK EP
9/30/19 18:15 SR-90 98SR470-0731 19069 dpm 5000 50 4950 OK OK OK EP
10/1/19 20:54 SR-90 98SR470-0731 19069 dpm 4600 60 4540 OK OK OK EP
10/2/19 19:35 SR-90 98SR470-0731 19069 dpm 5200 50 5150 OK OK OK EP
10/3/19 21:10 SR-90 98SR470-0731 19069 dpm 5000 50 4950 OK OK OK EP

10/14/19 15:08 SR-90 98SR470-0731 19069 dpm 5500 80 5420 OK OK OK CP
10/15/19 16:27 SR-90 98SR470-0731 19069 dpm 4500 40 4460 OK OK OK CP
10/16/19 16:58 SR-90 98SR470-0731 19069 dpm 5500 40 5460 OK OK OK EP
10/17/19 19:18 SR-90 98SR470-0731 19069 dpm 5200 40 5160 OK OK OK EP

10/18/19 21:02 SR-90 98SR470-0731 19069 dpm 5500 120 5380
OK OK OK EP

FAIL unusual high background. 
Not used

10/19/19 17:37 SR-90 98SR470-0731 19069 dpm 4700 40 4660
OK OK OK EP

bkg return to nrml. 
10/21/19 18:15 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK CP
10/22/19 18:25 SR-90 98SR470-0731 19069 dpm 4600 80 4520 OK OK OK CP
10/23/19 18:15 SR-90 98SR470-0731 19069 dpm 4600 70 4530 OK OK OK CP
10/24/19 18:00 SR-90 98SR470-0731 19069 dpm 4600 30 4570 OK OK OK CP
11/4/19 16:04 SR-90 98SR470-0731 19069 dpm 4500 30 4470 OK OK OK AE
11/5/19 17:04 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK AE
11/6/19 17:32 SR-90 98SR470-0731 19069 dpm 4800 40 4760 OK OK OK AE
11/7/19 17:08 SR-90 98SR470-0731 19069 dpm 5000 50 4950 OK OK OK AE
11/8/19 17:59 SR-90 98SR470-0731 19069 dpm 5000 40 4960 OK OK OK AE
11/9/19 17:03 SR-90 98SR470-0731 19069 dpm 5000 50 4950 OK OK OK AE

11/10/19 17:58 SR-90 98SR470-0731 19069 dpm 5000 180
4820

OK OK OK AE FAIL unusual high background

11/11/19 18:44 SR-90 98SR470-0731 19069 dpm 5000 100
4900

OK OK OK AE FAIL unusual high background

11/12/19 18:23 SR-90 98SR470-0731 19069 dpm 5000 200
4800

OK OK OK AE FAIL unusual high background
11/13/19 18:20 Out of service

Instrument Ranges ACR +20% -20%

NET 5510 3674
Room 331, Home2Suites, Farmington, NM. Room 431 used for 

November daily checks located directly above room 331

Location of response checks:

Daily Response Check

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Dacay Date
FCUP-Tribal L12 / L44-9 8/28/2020 09/23/19
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Serial Number: Calibration Date:
254783/PR265507 8/20/2019

Date/Time Isotope Serial Number
Source Activity 

(µCi)
Source Check CPM Background CPM

Net                
CPM

HV 
(kV)

BATT 
(V)

DISP 
OK

INITIAL NOTES

9/28/19 18:30 Cs-137 99-0292 5.9 uCi 17223 5707 11516 1167 5.4 OK GW
9/29/19 19:30 Cs-137 99-0292 5.9 uCi 17224 5779 11445 1167 5.3 OK EP
9/30/19 18:09 Cs-137 99-0292 5.9 uCi 17063 5947 11116 1167 6.2 OK EP
10/1/19 18:56 Cs-137 99-0292 5.9 uCi 17035 5760 11275 1166 6.2 OK EP resume field work
10/2/19 19:37 Cs-137 99-0292 5.9 uCi 17126 5753 11373 1162 6.1 OK EP
10/3/19 21:00 Cs-137 99-0292 5.9 uCi 17232 5923 11309 1170 6.1 OK EP

10/14/19 15:00 Cs-137 99-0292 5.9 uCi 16898 5501 11397 1172 6 OK CP

10/15/19 18:18 Cs-137 99-0292 5.9 uCi 17444 6017 11427 1239 6.1 OK CP
FAIL! HV out of range. 

Inst not used 

10/16/19 19:33 Cs-137 99-0292 5.9 uCi 17131 5711 11420 1233 6 OK EP
FAIL! HV out of range. 

Inst not used 
10/24/19 18:20 Cs-137 99-0292 5.9 uCi 0 Returned to ERG. 

Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0
Cs-137 99-0292 5.9 uCi 0

Instrument Ranges ACR + 3s - 3s + 2s - 2s
NET 11688 10940 11563 11065

Daily Response Check

FCUP-Tribal L2221 / L44-10 8/20/2020 09/28/19

Farmington NM Home2 Suites Room 331
Location of response checks:

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Decay Date



Serial Number:
1716

Date Isotope Serial Number
Source 

Activity (µCi)
Source Check 

µrem/hr
Background 

µrem/hr
Net                

µrem/hr
HV 
OK

BATT 
OK

DISP 
OK

INITIAL NOTES

9/28/19 18:30 Cs-137 99-0292 5.9 uCi 3900 urem/hr 6 urem/hr 3894 urem/hr OK OK OK GW
9/29/19 19:12 Cs-137 99-0292 5.9 uCi 4000 urem/hr 4 urem/hr 3996 urem/hr OK OK OK EP
9/30/19 18:15 Cs-137 99-0292 5.9 uCi 4000 urem/hr 3 urem/hr 3997 urem/hr OK OK OK EP
10/1/19 18:56 Cs-137 99-0292 5.9 uCi 4200 urem/hr 4 urem/hr 4196 urem/hr OK OK OK EP
10/2/19 19:37 Cs-137 99-0292 5.9 uCi 4300 urem/hr 3 urem/hr 4297 urem/hr OK OK OK EP
10/3/19 21:00 Cs-137 99-0292 5.9 uCi 4000 urem/hr 4 urem/hr 3996 urem/hr OK OK OK EP

10/14/19 15:00 Cs-137 99-0292 5.9 uCi 4000 urem/hr 5 urem/hr 3995 urem/hr OK OK OK CP resume field work
10/15/19 18:18 Cs-137 99-0292 5.9 uCi 4000 urem/hr 4 urem/hr 3996 urem/hr OK OK OK CP
10/16/19 19:33 Cs-137 99-0292 5.9 uCi 4200 urem/hr 4 urem/hr 4196 urem/hr OK OK OK EP
10/17/19 19:33 Cs-137 99-0292 5.9 uCi 4200 urem/hr 4 urem/hr 4196 urem/hr OK OK OK EP
10/18/19 21:33 Cs-137 99-0292 5.9 uCi 4000 urem/hr 7 urem/hr 3993 urem/hr OK OK OK EP
10/19/19 17:55 Cs-137 99-0292 5.9 uCi 4000 urem/hr 5 urem/hr 3995 urem/hr OK OK OK CP
10/21/19 18:20 Cs-137 99-0292 5.9 uCi 4000 urem/hr 8 urem/hr 3992 urem/hr OK OK OK CP
10/22/19 18:30 Cs-137 99-0292 5.9 uCi 4000 urem/hr 4 urem/hr 3996 urem/hr OK OK OK CP
10/23/19 18:20 Cs-137 99-0292 5.9 uCi 4000 urem/hr 5 urem/hr 3995 urem/hr OK OK OK CP

Cs-137 99-0292 5.9 uCi  urem/hr
Cs-137 99-0292 5.9 uCi  urem/hr
Cs-137 99-0292 5.9 uCi  urem/hr
Cs-137 99-0292 5.9 uCi  urem/hr
Cs-137 99-0292 5.9 uCi  urem/hr
Cs-137 99-0292 5.9 uCi  urem/hr
Cs-137 99-0292 5.9 uCi  urem/hr
Cs-137 99-0292 5.9 uCi  urem/hr
Cs-137 99-0292 5.9 uCi  urem/hr
Cs-137 99-0292 5.9 uCi  urem/hr
Cs-137 99-0292 5.9 uCi  urem/hr
Cs-137 99-0292 5.9 uCi  urem/hr

Instrument Ranges +20% -20%
NET 4734 3157 Farmington NM Home2 Suites Room 331

Daily Response Check

Source Decay Date
09/28/19

Calibration Due: 
9/5/2020

Cal Date
9/5/2019

Project Name/Number: Model:
FCUP-Tribal Bicron microRem

Location of response checks:



Serial Number: Calibration Dat
207270/PR19469 8/28/2019

Date/Time Isotope Serial Number
Source Activity 

(dpm)
Source Check 

CPM
Background 

CPM
Net                
CPM

HV BATT DISP INITIAL NOTES

9/28/19 18:30 Sr-90 98SR470-0731 19062 dpm 4700 60 4640 OK OK OK GW
9/29/19 18:30 Sr-90 98SR470-0731 19062 dpm 4800 60 4740 OK OK OK EP
9/30/19 18:15 Sr-90 98SR470-0731 19062 dpm 4800 40 4760 OK OK OK EP
10/1/19 18:56 Sr-90 98SR470-0731 19062 dpm 4900 50 4850 OK OK OK EP
10/2/19 19:37 Sr-90 98SR470-0731 19062 dpm 4700 60 4640 OK OK OK EP
10/3/19 21:00 Sr-90 98SR470-0731 19062 dpm 4400 40 4360 OK OK OK EP

10/14/19 15:00 Sr-90 98SR470-0731 19062 dpm 4600 60 4540 OK OK OK CP resume field work
10/15/19 18:18 Sr-90 98SR470-0731 19062 dpm 4500 50 4450 OK OK OK CP
10/16/19 19:33 Sr-90 98SR470-0731 19062 dpm 5000 50 4950 OK OK OK EP
10/17/19 19:48 Sr-90 98SR470-0731 19062 dpm 5100 50 5050 OK OK OK EP
10/18/19 21:33 Sr-90 98SR470-0731 19062 dpm 5200 60 5140 OK OK OK EP
10/19/19 17:39 Sr-90 98SR470-0731 19062 dpm 4500 50 4450 OK OK OK EP
10/21/19 18:20 Sr-90 98SR470-0731 19062 dpm 4800 40 4760 OK OK OK CP
10/22/19 18:30 Sr-90 98SR470-0731 19062 dpm 4700 40 4660 OK OK OK CP
10/23/19 18:20 Sr-90 98SR470-0731 19062 dpm 4600 60 4540 OK OK OK CP
10/24/19 18:05 Sr-90 98SR470-0731 19062 dpm 4600 30 4570 OK OK OK CP

Sr-90 98SR470-0731 19062 dpm 0
Sr-90 98SR470-0731 19062 dpm 0
Sr-90 98SR470-0731 19062 dpm 0
Sr-90 98SR470-0731 19062 dpm 0
Sr-90 98SR470-0731 19062 dpm 0
Sr-90 98SR470-0731 19062 dpm 0
Sr-90 98SR470-0731 19062 dpm 0
Sr-90 98SR470-0731 19062 dpm 0
Sr-90 98SR470-0731 19062 dpm 0
Sr-90 98SR470-0731 19062 dpm 0
Sr-90 98SR470-0731 19062 dpm 0

Instrument Ranges ACR +20% -20%
NET 5652 3768 Farmington NM Home2 Suites Room 331

Location of response checks:

Daily Response Check

Project Name/Number: Model (Scaler/Detector): Calibration Due: Source Dacay Date
FCUP-Tribal L12 / L44-9 8/28/2020 09/28/19
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Memorandum 
  
1999 Bryan Street, Suite 1200 
Dallas, Texas 75201 
United States 
T +1.214.638.0145 
F +1.214.638.0447 
www.jacobs.com 

 

GES1206191535HOU 1 

 
Subject Modified Instrument Quality Control Check Procedure 

Project Name Four Corners Uranium Project for the Navajo Nation Consent Decree Sites  

Attention File 

From Eric Packard, CHP 

Date December 6, 2019 

Copies to  

 

The daily radiological instrument quality control check procedure will be modified for the field event taking 
place December 9-11, 2019 to forgo the quantitative approach to checking instrument function in favor of 
a more basic approach. This deviation is justified for the following reasons: 

• No quantitative data will be collected with any of the instrumentation that is used for decision making 
in reporting. 

• The team will not be entering a radiological area. All work is located in background reference areas. 

The following procedure is implemented in place of the standard instrument quality control procedure 

• Perform physical equipment checks in accordance with the standard operating procedure for 
standard instrument use. 

– Check the battery 
– Check the High Voltage with the calibration documents for consistency 
– Check that the cables are in good shape 
– Check that analog dials and digital displays are functioning correctly 

• Perform qualitative response checks 

– Use the appropriate radioactive check source to verify that each survey instrument responds to 
radiation in a manner as expected based on your knowledge of the equipment.  

– Check that each survey instrument responds to background radiation in a manner as expected 
based on your knowledge of the equipment. 

• Note in the field log book that you checked the equipment for proper function prior to use.  
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• Table D1-2 – Results between the RL and MDL - Qualified Data. Presents the results which are 
estimated because the result is between the reporting limit (RL) and the MDL. 

• Table D1-3 – Blank Contamination - Qualified Data. Presents the data qualified due to blank 
contamination. 

• Table D1-4 – Laboratory or Field Duplicate Precision - Qualified Data. Presents the data qualified 
due to laboratory or FD imprecision. 

• Table D1-5 – Matrix Spike Precision/Accuracy - Qualified Data. Presents the data qualified due to 
MS/MSD and/or serial dilution criteria exceedances, or other matrix-related issues. 

• Table D1-6 – Holding Time Exceedances - Qualified Data. Presents the data qualified because of 
holding time criteria exceedances. 

• Table D1-7 – Laboratory Control Sample - Qualified Data. Presents the data qualified because of 
laboratory control sample (LCS) criteria exceedances. 

• Table D1-8 – Site Completeness by Analyte - Qualified Data. Presents the percent completeness 
by analyte, matrix, and method. 

• Table D1-9 – Sample Summary by CoC - Data Summary. Presents the sample identifications, 
sample dates, and SDGs sorted by CoC number. 

• Table D1-10 – Sample Chronology - Data Summary. Presents the sample identifications, methods, 
sample dates, received dates, extraction dates, and analysis dates sorted by SDG number. 

Overall Flagging Summary 

The frequency of field and laboratory QC samples and the associated control criteria are specified in the 
QAPP. These control criteria were used to evaluate the laboratory data. In the following method-specific 
discussions, only the criteria exceedances that resulted in data qualification are discussed. 

Any laboratory flags that were applied to the data that were not consistent with the data flags listed in the 
QAPP were marked as invalid and replaced with the appropriate data flag (that is “J” or “U”). The number 
of flagged data is compared to the total number of results to give a percentage of flagged data for each 
QC criteria (see Overall Assessment section). 

Low-level detects 

Sample results between the MDL and the RL were flagged “J” and are represented in Table D1-2, which 
shows the final flag applied after data validation. The qualified results represent values determined at 
levels where the true value of the measured chemical could not be quantified with a high degree of 
confidence. The laboratory data met the RLs specified in the QAPP. All data flagged for low-level 
imprecision were the result of the sample concentrations and were not related to laboratory performance. 
The data user may consider these qualified results as estimates when making project decisions. 

In some cases, screening levels or action criteria might reflect levels that are below the RL. The RLs 
represented in the QAPP are the industry standard for the methods listed. Developing new analytical 
methodologies and modifying existing protocols are normally both beyond the project scope. Therefore, 
the detection-level limitations will be compared during the project decision-making process. 

U.S. EPA Method 901.1 

Matrix Issues 

There were cases where the sample density was less than the associated calibration standard density 
which exceeded the limit of +/- 15 percent of the density of the calibration standard, denoting a significant 
density difference between the sample and calibration standard. Consequently, the Ra-226 results may 
be biased high. Eighteen detected native soil results were qualified as estimated concentrations and 
flagged “J.” The affected samples are listed in Table D1-5. 



 

Appendix D. Data Quality Evaluation Summary 

 

D-2 AX1012181520HOU 

8) Matrix spike/matrix spike duplicate (MS/MSD) samples on a site/location basis 

9) Initial and continuing calibration information 

10) Other method-specific criteria defined by the QAPP 

Field samples were also reviewed to ascertain field compliance and data quality issues. This included a 
review of EBs and FDs. 

Data flags were assigned according to the QC acceptance limits defined in the QAPP. The data validation 
flags for each SDG are summarized in each data quality validation report. These flags, and the reason for 
each flag, are entered into the electronic database and are available to data users. Multiple flags can 
routinely be applied to a specific sample method/matrix/analyte combination, but there will be only one 
final flag. As discussed below, a final flag is applied to the data based on the flags entered into the 
database and is the most conservative of the applied validation flags. The final flag also includes matrix 
and blank sample impacts. 

Data flags can be separated into the following two categories to be used in estimating both contractor and 
analytical completeness: 

• Flags caused by laboratory deviation from requirements in the QAPP 
• Flags applied because of the nature of the sample matrix or method limitations 

The categories of data flags are tracked in the database and used to calculate both contractual and 
analytical completeness. 

The database keeps track of the type of protocol violation, and contractual and analytical completeness 
during data validation. 

The data flags are listed in the QAPP and are defined as follows: 

J = Analyte concentration considered an estimated value because one or more QC specifications were 
not met, or concentration is greater than the method detection limit (MDL) but less than the project 
quantitation limit. 

R = Rejected result; identification and/or quantitation could not be verified because critical QC 
specifications were not met. 

U = Analyte was not detected. 

UJ = Analyte was not detected. The sample quantitation limit is estimated. 

In addition, the following flags, which have no QC implications and are not listed in the QAPP, were used: 

None = A database flag with no QC implications. A flag is not applied. This is a placeholder for calculating 
QC criteria issues that do not require flagging. 

Exclude = A database flag with no QC implications. When multiple data points have been reported, such 
as dilutions or re-extractions, the data that best matches QAPP QC requirements are presented to the 
data users and the remainders are marked with this flag. 

Findings 

The overall summaries of the data validation findings are contained in Tables D1-1 through D1-10 and 
summarized in the Method sections below: 

• Table D1-1 – Overall Flagging Summary. Presents the number of occurrences for each data 
validation reason by method. 
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• Table D1-2 – Results between the RL and MDL - Qualified Data. Presents the results which are 
estimated because the result is between the reporting limit (RL) and the MDL. 

• Table D1-3 – Blank Contamination - Qualified Data. Presents the data qualified due to blank 
contamination. 

• Table D1-4 – Laboratory or Field Duplicate Precision - Qualified Data. Presents the data qualified 
due to laboratory or FD imprecision. 

• Table D1-5 – Matrix Spike Precision/Accuracy - Qualified Data. Presents the data qualified due to 
MS/MSD and/or serial dilution criteria exceedances, or other matrix-related issues. 

• Table D1-6 – Holding Time Exceedances - Qualified Data. Presents the data qualified because of 
holding time criteria exceedances. 

• Table D1-7 – Laboratory Control Sample - Qualified Data. Presents the data qualified because of 
laboratory control sample (LCS) criteria exceedances. 

• Table D1-8 – Site Completeness by Analyte - Qualified Data. Presents the percent completeness 
by analyte, matrix, and method. 

• Table D1-9 – Sample Summary by CoC - Data Summary. Presents the sample identifications, 
sample dates, and SDGs sorted by CoC number. 

• Table D1-10 – Sample Chronology - Data Summary. Presents the sample identifications, methods, 
sample dates, received dates, extraction dates, and analysis dates sorted by SDG number. 

Overall Flagging Summary 

The frequency of field and laboratory QC samples and the associated control criteria are specified in the 
QAPP. These control criteria were used to evaluate the laboratory data. In the following method-specific 
discussions, only the criteria exceedances that resulted in data qualification are discussed. 

Any laboratory flags that were applied to the data that were not consistent with the data flags listed in the 
QAPP were marked as invalid and replaced with the appropriate data flag (that is “J” or “U”). The number 
of flagged data is compared to the total number of results to give a percentage of flagged data for each 
QC criteria (see Overall Assessment section). 

Low-level detects 

Sample results between the MDL and the RL were flagged “J” and are represented in Table D1-2, which 
shows the final flag applied after data validation. The qualified results represent values determined at 
levels where the true value of the measured chemical could not be quantified with a high degree of 
confidence. The laboratory data met the RLs specified in the QAPP. All data flagged for low-level 
imprecision were the result of the sample concentrations and were not related to laboratory performance. 
The data user may consider these qualified results as estimates when making project decisions. 

In some cases, screening levels or action criteria might reflect levels that are below the RL. The RLs 
represented in the QAPP are the industry standard for the methods listed. Developing new analytical 
methodologies and modifying existing protocols are normally both beyond the project scope. Therefore, 
the detection-level limitations will be compared during the project decision-making process. 

U.S. EPA Method 901.1 

Matrix Issues 

There were cases where the sample density was less than the associated calibration standard density 
which exceeded the limit of +/- 15 percent of the density of the calibration standard, denoting a significant 
density difference between the sample and calibration standard. Consequently, the Ra-226 results may 
be biased high. Eighteen detected native soil results were qualified as estimated concentrations and 
flagged “J.” The affected samples are listed in Table D1-5. 
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Activity concentrations above the calculated MDC were reported in some instances where minimum 
nuclide identification criteria were not met for Ra-226, and thus were reported as tentative identifications 
by the laboratory. Fourteen detected native soil results were qualified as estimated non-detects and 
flagged “UJ.” The affected samples are listed in Table D1- 5. 

U.S. EPA Method SW6020 

Blanks 

Molybdenum or selenium were detected less than the RL in one or more EBs. A total of 31 associated 
detected soil results were less than or equal to 5 times the blank concentration and were qualified as not 
detected and flagged “U.” The affected samples are listed in Table D1- 3. 

Field Duplicates 

Arsenic, thorium, and uranium from one FD pair exceeded the relative percent difference (RPD) 
acceptance criteria of 50 percent. Six detected native and FD soil results were qualified as estimated 
concentrations and flagged “J.” The affected samples are listed in Table D1- 4. 

Laboratory Duplicates 

Arsenic, uranium, or vanadium from one or more laboratory duplicates exceeded the RPD acceptance 
criteria of 20 percent. Four detected native soil results were qualified as estimated concentrations and 
flagged “J.” The affected samples are listed in Table D1- 4. 

Matrix Spikes 

The MS or MSD recoveries for arsenic, molybdenum, selenium, thorium, uranium, or vanadium exceeded 
the upper control limit in three soil samples. Ten detected native soil results were qualified as estimated 
concentrations and flagged “J.” The affected samples and the criteria exceedance are listed in  
Table D1- 5. 

The MS or MSD recoveries for arsenic, thorium, uranium, or vanadium exceeded the lower control limit in 
three soil samples. Six detected native soil results were qualified as estimated concentrations and flagged 
“J.” The affected samples and the criteria exceedances are listed in Table D1- 5. 

The RPD for uranium in one MS/MSD exceeded the acceptance criteria of 20 percent. One detected 
native soil result was qualified as an estimated concentration and flagged “J.” The affected sample is 
listed in Table D1- 5. 

Serial Dilutions 

The percent difference between the native sample and serial dilution results for thorium or uranium 
exceeded the control limit of less than 10 percent for two soil samples. Three detected native soil results 
were qualified as estimated concentrations and flagged “J.” The affected samples are listed in  
Table D1- 5. 

U.S. EPA Method SW7471A 

Blanks 

Mercury was detected less than the RL in one or more laboratory method blanks. A total of 24 associated 
detected soil results were less than or equal to 5 times the blank concentration and were qualified as not 
detected and flagged “U.” The affected samples are listed in Table D1- 3. 
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Holding Times 

A total of 78 soil samples were analyzed from 5 to 15 days past the method recommended analytical 
holding time of 28 days for mercury. The missed holding times were a result of capacity issues at the 
laboratory at the time samples were received. The associated detected and nondetected soil results in 
the samples were qualified as estimated and flagged “J” and “UJ” respectively. 

U.S. EPA Method SW8082 

Holding Times 

Two soil samples were extracted 8 days past the method recommended sample preparation holding time 
of 14 days for polychlorinated biphenyls. The missed holding times were due to laboratory capacity issues 
at the time samples were received. Fourteen associated non-detected soil results in the samples were 
qualified as estimated and flagged “UJ.” Table D1- 6 shows the affected samples. 

U.S. EPA Method SW8330B 

Laboratory Control Samples 

The recovery for tetryl exceeded the lower control limit for one LCS. Two associated non-detected soil 
results were qualified as estimated and flagged “UJ.” Table D1- 7 lists the affected samples and the 
criteria exceedances. 

Overall Assessment 

Completeness is calculated and reported for each method, matrix, and analyte combination as outlined in 
the QAPP. The number of valid (not qualified with an “R” flag) results divided by the number of possible 
individual analyte results, expressed as a percentage, determines the completeness of the data set. The 
data were 100 percent complete. Table D1- 8 is a summary of the completeness calculations. 

Out of approximately 1,070 normal and FD data points, 55 data points were qualified as not detected due 
to low-level blank contamination (5.1 percent), 131 data points were qualified as estimated detected or 
non-detected results due to QC exceedances (12 percent), and 208 data points were qualified as 
estimated concentrations due to low-level detects (19 percent). These numbers indicate that the quality of 
the analytical program and laboratory are sufficient to meet the project data quality objectives.  

Evaluation of 100 percent of the chemical data was performed by using the QAPP as a guide for data 
quality evaluation. No systematic protocol errors were identified based on the QA program setup or during 
field or laboratory monitoring efforts. 

Data Management 

Sampling activity logs and laboratory analytical data are maintained in a project database and/or in 
project files, where appropriate. Data were collected and include, but are not limited to, the following 
items: 

Field Data 

• Daily field progress reports 
• Field worksheets 
• Daily field notebooks 
• Groundwater sample collection logs 
• CoC reports 
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Laboratory Data 

• Laboratory data packages grouped by SDG 
• Corrective action reports 
• Laboratory MDL studies 
• Internal data evaluation reports for all data 

Laboratory data were received in both hardcopy (an original and one copy) and in electronic comma-
delimited American Standard Code for Information Interchange (ASCII) format. The receipt of both data 
types was logged into the sample-tracking program to determine completeness and laboratory 
turnaround-time compliance.  

All data quality evaluation is done using a semi-automated data validation program that uses laboratory 
hardcopy and electronic data simultaneously. All validation flags and discoveries are entered into the 
project database and are linked directly to each individual data point. This process compares hardcopy 
data to electronic data. All data quality validation reports are generated from the electronic database. 

The data management system was designed to maintain the usability and integrity of the data through a 
series of procedures and QC checks that began at the field site and carried through to the generation of 
data for the user. These data included both the chemical data and field operation information. Both the 
chemical data and the field data were handled in a relational database. 

The original laboratory hardcopy report and electronic data are stored in the project files and project local 
area network hard drive areas in the Jacobs office in Redding, California. The original field data forms are 
stored in the Jacobs office in Houston, Texas. Laboratories are required to archive the analytical data as 
outlined in the QAPP. 

References 

CH2M HILL Engineers, Inc. 2017a. Removal Site Evaluation Work Plan for Consent Decree Sites. 
October. 

CH2M HILL Engineers, Inc. 2017b. Quality Assurance Project Plan for Consent Decree Sites. October.  

CH2M HILL Engineers, Inc. 2018. Draft Addendum to Removal Site Evaluation Work Plan for Consent 
Decree Sites: Group 1 Mine Sites. August.  
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TABLE D1-1.  Overall Flagging Summary

Validation Reason Qualifier* Qualifier Type

Number of
 Affected Analytes

Method (Matrix)

Category

E903.1  (SOIL)

R Protocol 1Re-extraction and/or re-analysisRe-analysis

EPA 901.1  (SOIL)

J Other 18Estimated valueMatrix

UJ Other 14

= Protocol 47Invalid laboratory flag - replaced with correct flagMiscellaneous

SW6020  (SOIL)

U Protocol 31Equipment blank concentration less than the RLBlank

J Other 6Field duplicate exceeds RPD criteriaFieldDuplicate

J Other 4Lab duplicate exceeds RPD criteriaFieldDuplicate

J Other 8Matrix spike duplicate recovery criteria greater than upper limitMatrix

J Other 6Matrix spike duplicate recovery criteria less than lower limitMatrix

J Other 8Matrix spike recovery greater than upper limitMatrix

J Other 3Matrix spike recovery less than lower limitMatrix

J Other 1Matrix spike RPD criteria exceedanceMatrix

J Other 3Serial Dilution %D less than the lower control limitMatrix

SW7471A  (SOIL)

U Protocol 7Laboratory blank contamination less than the RLBlank

UJ Protocol 17

J Protocol 58Holding time exceededHoldingTime

UJ Protocol 20

SW8082  (SOIL)

UJ Protocol 14Holding time exceededHoldingTime

SW8330B  (SOIL)

UJ Protocol 2LCS recovery less than lower control limitLaboratoryControlSample

September 2022 Page 1 of 2D1-1Table



TABLE D1-1.  Overall Flagging Summary

Qualifier Description:

* The most severe flag for each analyte becomes the final validation flag.

= = Analyte was detected at a concentration greater than the RL.

J = Analyte concentration considered an estimated value because one or more quality control specifications were not met, or concentration is greater 
than the method detection limit but less than the project quantitation limit.

R = Rejected results; identification and/or quantitation could not be verified because critical QC specifications were not met.

U = Analyte was not detected. Analyte concentrations attributed to blank contamination; result considered nondetect.

UJ = The material was analyzed for but not detected.  The sample quantitation limit is estimated.

Protocol = Flagging due to contractor/laboratory protocol violations.
Other = Flagging due to sample, matrix, or field issues not related to Quality Assurance Project Plan (QAPP) 
or Sampling and Analysis Plan (SAP) protocol.

Qualifier Type:
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TABLE D1-2.  Results between the RL and MDL - Qualified Data

Analyte Result

Low-level 
Detects

 Final Qualifier*Sample Identification CriteriaMDL RL

Method (Matrix)

SW6020 (SOIL)

0.097 MG/KG JSB-31-H01-001-1.0-1.5-06102018 <RL0.033 0.2Molybdenum

0.095 MG/KG JSB-31-MS-001-1.0-1.5-06102018 <RL0.032 0.19

0.11 MG/KG JSB-31-MS-001-3.0-3.5-06102018 <RL0.032 0.19

0.085 MG/KG USB-31-MS-005-1.0-1.5-06092018 <RL0.031 0.19

0.063 MG/KG USB-31-MS-005-3.0-3.5-06092018 <RL0.033 0.2

0.18 MG/KG USB-31-MS-011-3.0-3.5-06102018 <RL0.032 0.19

0.11 MG/KG JSB-31-MS-015-3.0-3.5-06082018 <RL0.033 0.2

0.16 MG/KG USB-31-MS-022-3.0-3.5-06102018 <RL0.032 0.19

0.12 MG/KG USB-31-MS-023-1.0-1.5-06102018 <RL0.033 0.2

0.12 MG/KG USB-31-MS-024-1.0-1.5-06102018 <RL0.035 0.21

0.063 MG/KG JSB-31-MS-025-1.0-1.5-06082018 <RL0.033 0.2

0.074 MG/KG USB-31-MS-029-1.0-1.5-06092018 <RL0.033 0.2

0.14 MG/KG USB-31-MS-029-3.0-3.5-06092018 <RL0.032 0.19

0.091 MG/KG USB-31-MS-037-1.0-1.5-06102018 <RL0.032 0.19

0.12 MG/KG JSB-31-NNWP01-002-1.0-1.5-
61018

<RL0.033 0.2

0.053 MG/KG JSB-31-NNWP02-001-1.0-1.5-6918 <RL0.031 0.19

0.054 MG/KG JSB-31-NNWP02-001-3.0-3.5-6918 <RL0.033 0.2

0.05 MG/KG JSB-31-NNWP02-002-1.0-1.5-6918 <RL0.033 0.2

0.068 MG/KG JSB-31-NNWP02-002-3.0-3.5-
618FD

<RL0.033 0.2

0.077 MG/KG JSB-31-NNWP02-002-3.0-3.5-6918 <RL0.033 0.2

0.047 MG/KG JSB-31-NNWP03-001-1.0-1.5-6818 <RL0.031 0.19

0.11 MG/KG JSB-31-NNWP03-001-3.0-3.5-6818 <RL0.032 0.19

0.097 MG/KG JSB-31-NNWP03-002-3.0-3.5-6918 <RL0.032 0.2

0.11 MG/KG JSB-31-NNWP04-001-1.0-1.5-6818 <RL0.032 0.19

0.095 MG/KG JSB-31-NNWP04-001-3.0-3.5-6818 <RL0.033 0.2

0.071 MG/KG JSB-31-NNWP04-002-1.0-1.5-6818 <RL0.032 0.2

0.053 MG/KG JSB-31-NNWP04-002-3.0-3.5-6818 <RL0.033 0.2

0.052 MG/KG JSB-31-NNWP04-003-1.0-1.5-6918 <RL0.033 0.2

0.096 MG/KG JSB-31-NNWP04-003-3.0-3.5-6918 <RL0.032 0.2

0.094 MG/KG JSB-31-NNWP05-001-1.0-1.5-6818 <RL0.032 0.2

0.1 MG/KG JSB-31-NNWP06-001-1.0-1.5-6918 <RL0.034 0.2

0.098 MG/KG USB-31-NNWP06-002-3.0-3.5-6918 <RL0.033 0.2
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TABLE D1-2.  Results between the RL and MDL - Qualified Data

Analyte Result

Low-level 
Detects

 Final Qualifier*Sample Identification CriteriaMDL RL

Method (Matrix)

SW6020 (SOIL)

0.088 MG/KG JSB-MV-B2-002-1.0-1.5-05122018 <RL0.032 0.2Molybdenum

0.11 MG/KG JSB-MV-B2-011-1.0-1.5-051218-
FD

<RL0.034 0.2

0.12 MG/KG JSB-MV-B2-011-1.0-1.5-05122018 <RL0.034 0.2

0.065 MG/KG JSB-MV-B2-024-1.0-1.5-05122018 <RL0.033 0.2

0.2 MG/KG USS-31-H1-001-11102017 <RL0.015 0.2

0.2 MG/KG USS-31-H1-002-11102017 <RL0.015 0.2

0.19 MG/KG USS-31-H1-003-11102017 <RL0.015 0.19

0.068 MG/KG JSS-31-H1-003-11102017-DUP <RL0.016 0.2

0.051 MG/KG JSS-31-H1-004-11102017 <RL0.015 0.2

0.034 MG/KG JSS-31-H1-005-01192018 <RL0.015 0.19

0.045 MG/KG JSS-31-H1-006-01192018 <RL0.015 0.19

0.19 MG/KG USS-31-MS-001-11092017 <RL0.015 0.19

0.19 MG/KG USS-31-MS-002-11092017 <RL0.015 0.19

0.17 MG/KG USS-31-MS-003-11092017 <RL0.013 0.17

0.2 MG/KG USS-31-MS-003-11092017-DUP <RL0.016 0.2

0.19 MG/KG USS-31-MS-004-11092017 <RL0.015 0.19

0.061 MG/KG JSS-31-MS-005-11092017 <RL0.015 0.19

0.052 MG/KG JSS-31-MS-006-11092017 <RL0.015 0.19

0.069 MG/KG JSS-31-MS-007-11092017 <RL0.015 0.2

0.094 MG/KG JSS-31-MS-008-11092017 <RL0.015 0.2

0.091 MG/KG JSS-31-MS-009-11092017 <RL0.013 0.17

0.15 MG/KG JSS-31-MS-010-11092017 <RL0.015 0.19

0.13 MG/KG JSS-31-MS-012-11092017 <RL0.015 0.19

0.055 MG/KG JSS-31-MS-013-11092017 <RL0.014 0.18

0.061 MG/KG JSS-31-MS-013-11092017-DUP <RL0.016 0.2

0.07 MG/KG JSS-31-MS-014-11092017 <RL0.015 0.19

0.15 MG/KG JSS-31-MS-015-11092017 <RL0.014 0.18

0.063 MG/KG JSS-31-MS-016-11092017 <RL0.015 0.19

0.049 MG/KG JSS-31-MS-017-11092017 <RL0.016 0.2

0.067 MG/KG JSS-31-MS-018-11092017 <RL0.014 0.18

0.056 MG/KG JSS-31-MS-021-11092017 <RL0.016 0.2

0.059 MG/KG JSS-31-MS-022-11092017 <RL0.015 0.2

0.077 MG/KG JSS-31-MS-023-11092017 <RL0.015 0.19
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TABLE D1-2.  Results between the RL and MDL - Qualified Data

Analyte Result

Low-level 
Detects

 Final Qualifier*Sample Identification CriteriaMDL RL

Method (Matrix)

SW6020 (SOIL)

0.096 MG/KG JSS-31-MS-023-11092017-DUP <RL0.015 0.19Molybdenum

0.1 MG/KG JSS-31-MS-024-11092017 <RL0.016 0.2

0.063 MG/KG JSS-31-MS-026-11102017 <RL0.015 0.2

0.073 MG/KG JSS-31-MS-027-11102017 <RL0.015 0.2

0.066 MG/KG JSS-31-MS-028-11102017 <RL0.015 0.19

0.096 MG/KG JSS-31-MS-029-11102017 <RL0.015 0.2

0.12 MG/KG JSS-31-MS-030-11102017 <RL0.016 0.2

0.058 MG/KG JSS-31-MS-031-11102017 <RL0.016 0.2

0.048 MG/KG JSS-31-MS-032-11102017 <RL0.015 0.19

0.055 MG/KG JSS-31-MS-033-11102017 <RL0.015 0.2

0.069 MG/KG JSS-31-MS-033-11102017-DUP <RL0.012 0.15

0.055 MG/KG JSS-31-MS-034-11102017 <RL0.016 0.2

0.042 MG/KG JSS-31-MS-035-11102017 <RL0.014 0.18

0.055 MG/KG JSS-31-MS-036-11102017 <RL0.015 0.2

0.08 MG/KG JSS-31-MS-037-11102017 <RL0.015 0.19

0.07 MG/KG JSS-31-MS-038-06082018 <RL0.033 0.2

0.062 MG/KG JSS-31-MS-039-06082018 <RL0.033 0.2

0.062 MG/KG JSS-31-MS-039-06082018-DUP <RL0.033 0.2

0.15 MG/KG JSS-31-NNWP01-001-06102018 <RL0.031 0.19

0.13 MG/KG JSS-31-NNWP01-002-06102018-
DUP

<RL0.031 0.19

0.059 MG/KG JSS-31-NNWP02-001-06092018 <RL0.031 0.19

0.05 MG/KG JSS-31-NNWP02-002-06092018 <RL0.032 0.2

0.05 MG/KG JSS-31-NNWP03-001-06082018 <RL0.031 0.19

0.12 MG/KG JSS-31-NNWP03-002-06092018 <RL0.033 0.2

0.079 MG/KG JSS-31-NNWP04-001-06082018 <RL0.033 0.2

0.044 MG/KG JSS-31-NNWP04-002-06082018 <RL0.032 0.2

0.049 MG/KG JSS-31-NNWP04-003-06092018 <RL0.032 0.19

0.058 MG/KG JSS-31-NNWP05-001-06082018 <RL0.033 0.2

0.11 MG/KG JSS-31-NNWP05-002-06092018 <RL0.033 0.2

0.12 MG/KG JSS-31-NNWP06-002-06092018 <RL0.033 0.2

0.33 MG/KG JSB-31-H01-001-1.0-1.5-06102018 <RL0.32 1Selenium

0.49 MG/KG JSB-31-H01-001-3.0-3.5-06102018 <RL0.34 1.1

0.42 MG/KG JSB-31-MS-001-3.0-3.5-06102018 <RL0.31 0.97
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TABLE D1-2.  Results between the RL and MDL - Qualified Data

Analyte Result

Low-level 
Detects

 Final Qualifier*Sample Identification CriteriaMDL RL

Method (Matrix)

SW6020 (SOIL)

0.66 MG/KG JSB-31-MS-011-3.0-3.5-06102018 <RL0.31 0.97Selenium

0.32 MG/KG JSB-31-MS-015-1.0-1.5-06082018 <RL0.32 1

0.71 MG/KG JSB-31-MS-019-3.0-3.5-06092018 <RL0.32 1

0.75 MG/KG JSB-31-MS-022-1.0-1.5-06102018 <RL0.32 1

0.68 MG/KG JSB-31-MS-022-1.0-1.5-61018-FD <RL0.33 1

0.56 MG/KG JSB-31-MS-022-3.0-3.5-06102018 <RL0.31 0.96

0.53 MG/KG JSB-31-MS-023-1.0-1.5-06102018 <RL0.32 1

0.62 MG/KG JSB-31-MS-023-3.0-3.5-06102018 <RL0.32 1

0.7 MG/KG JSB-31-MS-024-1.0-1.5-06102018 <RL0.34 1.1

0.57 MG/KG JSB-31-MS-025-3.0-3.5-6818-FD <RL0.31 0.97

0.92 MG/KG JSB-31-MS-027-3.0-3.5-06082018 <RL0.34 1

0.38 MG/KG JSB-31-MS-029-1.0-1.5-06092018 <RL0.32 1

0.32 MG/KG JSB-31-MS-029-3.0-3.5-06092018 <RL0.31 0.97

0.33 MG/KG JSB-31-MS-037-3.0-3.5-06102018 <RL0.31 0.98

0.84 MG/KG JSB-31-NNWP01-001-3.0-3.5-
61018

<RL0.33 1

0.37 MG/KG JSB-31-NNWP01-002-1.0-1.5-
61018

<RL0.32 1

0.36 MG/KG JSB-31-NNWP02-002-1.0-1.5-6918 <RL0.32 1

0.35 MG/KG JSB-31-NNWP02-002-3.0-3.5-
618FD

<RL0.32 0.99

0.34 MG/KG JSB-31-NNWP02-002-3.0-3.5-6918 <RL0.32 1

0.32 MG/KG JSB-31-NNWP04-001-1.0-1.5-6818 <RL0.31 0.96

0.39 MG/KG JSB-31-NNWP04-001-3.0-3.5-6818 <RL0.32 1

0.32 MG/KG JSB-31-NNWP04-002-1.0-1.5-6818 <RL0.31 0.98

0.34 MG/KG JSB-31-NNWP04-003-1.0-1.5-6918 <RL0.32 1

0.46 MG/KG JSB-31-NNWP04-003-3.0-3.5-6918 <RL0.31 0.98

0.54 MG/KG JSB-31-NNWP05-001-1.0-1.5-6818 <RL0.31 0.98

0.86 MG/KG JSB-31-NNWP05-001-3.0-3.5-6818 <RL0.32 0.99

0.58 MG/KG JSB-31-NNWP05-002-1.0-1.5-6918 <RL0.33 1

0.7 MG/KG JSB-31-NNWP05-002-3.0-3.5-6918 <RL0.32 1

0.57 MG/KG JSB-31-NNWP06-001-1.0-1.5-
618FD

<RL0.31 0.97

0.45 MG/KG JSB-31-NNWP06-001-1.0-1.5-6918 <RL0.33 1

0.5 MG/KG JSB-31-NNWP06-001-3.0-3.5-6918 <RL0.33 1
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TABLE D1-2.  Results between the RL and MDL - Qualified Data

Analyte Result

Low-level 
Detects

 Final Qualifier*Sample Identification CriteriaMDL RL

Method (Matrix)

SW6020 (SOIL)

0.41 MG/KG JSB-31-NNWP06-002-1.0-1.5-6918 <RL0.3 0.93Selenium

0.46 MG/KG JSB-MV-B2-002-1.0-1.5-05122018 <RL0.31 0.98

0.44 MG/KG JSB-MV-B2-011-1.0-1.5-051218-
FD

<RL0.32 1

0.45 MG/KG JSB-MV-B2-011-1.0-1.5-05122018 <RL0.33 1

0.36 MG/KG JSB-MV-B2-024-1.0-1.5-05122018 <RL0.32 0.99

0.33 MG/KG JSS-31-H1-001-11102017 <RL0.018 0.99

0.18 MG/KG JSS-31-H1-002-11102017 <RL0.018 0.99

0.31 MG/KG JSS-31-H1-003-11102017 <RL0.018 0.97

1 MG/KG USS-31-H1-003-11102017-DUP <RL0.019 1

0.98 MG/KG USS-31-H1-004-11102017 <RL0.018 0.98

0.2 MG/KG JSS-31-H1-005-01192018 <RL0.018 0.97

0.15 MG/KG JSS-31-H1-006-01192018 <RL0.018 0.97

0.39 MG/KG JSS-31-MS-001-11092017 <RL0.018 0.95

0.3 MG/KG JSS-31-MS-002-11092017 <RL0.018 0.97

0.32 MG/KG JSS-31-MS-003-11092017 <RL0.016 0.86

0.38 MG/KG JSS-31-MS-003-11092017-DUP <RL0.019 1

0.31 MG/KG JSS-31-MS-004-11092017 <RL0.018 0.95

0.3 MG/KG JSS-31-MS-005-11092017 <RL0.018 0.96

0.27 MG/KG JSS-31-MS-006-11092017 <RL0.018 0.94

0.36 MG/KG JSS-31-MS-007-11092017 <RL0.018 0.98

0.33 MG/KG JSS-31-MS-008-11092017 <RL0.018 0.98

0.35 MG/KG JSS-31-MS-009-11092017 <RL0.016 0.86

0.75 MG/KG JSS-31-MS-010-11092017 <RL0.017 0.93

0.58 MG/KG JSS-31-MS-011-11092017 <RL0.015 0.83

0.48 MG/KG JSS-31-MS-012-11092017 <RL0.017 0.94

0.4 MG/KG JSS-31-MS-013-11092017 <RL0.017 0.89

0.34 MG/KG JSS-31-MS-013-11092017-DUP <RL0.019 1

0.35 MG/KG JSS-31-MS-014-11092017 <RL0.018 0.94

0.32 MG/KG JSS-31-MS-015-11092017 <RL0.017 0.92

0.32 MG/KG JSS-31-MS-016-11092017 <RL0.018 0.94

0.31 MG/KG JSS-31-MS-017-11092017 <RL0.019 1

0.29 MG/KG JSS-31-MS-018-11092017 <RL0.017 0.92

0.45 MG/KG JSS-31-MS-019-11092017 <RL0.017 0.91
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TABLE D1-2.  Results between the RL and MDL - Qualified Data

Analyte Result

Low-level 
Detects

 Final Qualifier*Sample Identification CriteriaMDL RL

Method (Matrix)

SW6020 (SOIL)

0.35 MG/KG JSS-31-MS-020-11092017 <RL0.018 0.97Selenium

0.69 MG/KG JSS-31-MS-021-11092017 <RL0.019 1

0.47 MG/KG JSS-31-MS-022-11092017 <RL0.018 0.98

0.37 MG/KG JSS-31-MS-023-11092017 <RL0.018 0.97

0.41 MG/KG JSS-31-MS-023-11092017-DUP <RL0.018 0.96

0.63 MG/KG JSS-31-MS-024-11092017 <RL0.019 1

0.95 MG/KG USS-31-MS-025-11102017 <RL0.018 0.95

0.98 MG/KG USS-31-MS-026-11102017 <RL0.018 0.98

0.99 MG/KG USS-31-MS-027-11102017 <RL0.018 0.99

0.97 MG/KG USS-31-MS-028-11102017 <RL0.018 0.97

0.98 MG/KG USS-31-MS-029-11102017 <RL0.018 0.98

0.43 MG/KG JSS-31-MS-030-11102017 <RL0.019 1

0.3 MG/KG JSS-31-MS-031-11102017 <RL0.019 1

0.28 MG/KG JSS-31-MS-032-11102017 <RL0.018 0.95

0.25 MG/KG JSS-31-MS-033-11102017 <RL0.018 0.98

0.25 MG/KG JSS-31-MS-033-11102017-DUP <RL0.014 0.76

0.28 MG/KG JSS-31-MS-034-11102017 <RL0.019 1

0.3 MG/KG JSS-31-MS-035-11102017 <RL0.017 0.92

0.29 MG/KG JSS-31-MS-036-11102017 <RL0.018 0.98

0.34 MG/KG JSS-31-MS-037-11102017 <RL0.018 0.97

0.38 MG/KG JSS-31-MS-039-06082018 <RL0.32 0.99

0.35 MG/KG JSS-31-MS-039-06082018-DUP <RL0.32 1

0.66 MG/KG JSS-31-NNWP01-001-06102018 <RL0.3 0.95

0.4 MG/KG JSS-31-NNWP01-002-06102018 <RL0.3 0.93

0.37 MG/KG JSS-31-NNWP01-002-06102018-
DUP

<RL0.3 0.94

0.33 MG/KG JSS-31-NNWP02-001-06092018 <RL0.3 0.93

0.42 MG/KG JSS-31-NNWP03-002-06092018 <RL0.32 0.99

0.36 MG/KG JSS-31-NNWP04-001-06082018 <RL0.32 1

0.33 MG/KG JSS-31-NNWP04-002-06082018 <RL0.31 0.98

0.39 MG/KG JSS-31-NNWP05-001-06082018 <RL0.32 0.99

0.4 MG/KG JSS-31-NNWP05-002-06092018 <RL0.32 0.99

0.36 MG/KG JSS-31-NNWP06-001-06092018 <RL0.32 0.99

0.38 MG/KG JSS-31-NNWP06-002-06092018 <RL0.32 0.99
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TABLE D1-2.  Results between the RL and MDL - Qualified Data

Analyte Result

Low-level 
Detects

 Final Qualifier*Sample Identification CriteriaMDL RL

Method (Matrix)

SW7471A (SOIL)

0.00022 MG/KG JSB-31-H01-001-3.0-3.5-06102018 <RL0.000058 0.032Mercury

0.0017 MG/KG JSB-31-MS-001-3.0-3.5-06102018 <RL0.000059 0.033

0.00028 MG/KG JSB-31-MS-005-1.0-1.5-06092018 <RL0.000052 0.029

0.022 MG/KG UJSB-31-MS-011-1.0-1.5-06102018 <RL0.000061 0.034

0.015 MG/KG JSB-31-MS-011-1.0-1.5-61018-FD <RL0.000059 0.033

0.018 MG/KG JSB-31-MS-011-3.0-3.5-06102018 <RL0.000055 0.031

0.012 MG/KG JSB-31-MS-019-1.0-1.5-06092018 <RL0.00006 0.033

0.011 MG/KG JSB-31-MS-019-3.0-3.5-06092018 <RL0.000065 0.036

0.0058 MG/KG JSB-31-MS-022-1.0-1.5-06102018 <RL0.000061 0.034

0.0033 MG/KG JSB-31-MS-022-1.0-1.5-61018-FD <RL0.000056 0.031

0.0025 MG/KG JSB-31-MS-022-3.0-3.5-06102018 <RL0.000058 0.032

0.0037 MG/KG JSB-31-MS-023-1.0-1.5-06102018 <RL0.000057 0.032

0.0022 MG/KG JSB-31-MS-023-3.0-3.5-06102018 <RL0.000058 0.032

0.0028 MG/KG JSB-31-MS-024-3.0-3.5-06102018 <RL0.000059 0.033

0.014 MG/KG JSB-31-MS-025-3.0-3.5-06082018 <RL0.000056 0.031

0.0017 MG/KG JSB-31-MS-025-3.0-3.5-6818-FD <RL0.000057 0.032

0.00047 MG/KG JSB-31-MS-027-1.0-1.5-06082018 <RL0.000064 0.036

0.00079 MG/KG JSB-31-MS-029-1.0-1.5-06092018 <RL0.000057 0.032

0.0018 MG/KG JSB-31-MS-037-1.0-1.5-06102018 <RL0.000052 0.029

0.019 MG/KG JSB-31-MS-037-3.0-3.5-06102018 <RL0.000055 0.031

0.023 MG/KG JSB-31-NNWP01-001-1.0-1.5-
61018

<RL0.000062 0.034

0.0051 MG/KG JSB-31-NNWP01-001-3.0-3.5-
61018

<RL0.000057 0.032

0.0032 MG/KG JSB-31-NNWP01-002-1.0-1.5-
61018

<RL0.000056 0.031

0.007 MG/KG JSB-31-NNWP01-002-3.0-3.5-
61018

<RL0.000058 0.032

0.0013 MG/KG UJSB-31-NNWP02-001-1.0-1.5-6918 <RL0.000058 0.032

0.0024 MG/KG UJSB-31-NNWP02-002-1.0-1.5-6918 <RL0.000059 0.033

0.012 MG/KG JSB-31-NNWP02-002-3.0-3.5-
618FD

<RL0.000055 0.03

0.014 MG/KG JSB-31-NNWP02-002-3.0-3.5-6918 <RL0.000056 0.031

0.002 MG/KG JSB-31-NNWP03-002-3.0-3.5-6918 <RL0.000061 0.034

0.0032 MG/KG UJSB-31-NNWP04-002-3.0-3.5-6818 <RL0.000055 0.031
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TABLE D1-2.  Results between the RL and MDL - Qualified Data

Analyte Result

Low-level 
Detects

 Final Qualifier*Sample Identification CriteriaMDL RL

Method (Matrix)

SW7471A (SOIL)

0.0013 MG/KG UJSB-31-NNWP04-003-1.0-1.5-6918 <RL0.00006 0.033Mercury

0.0049 MG/KG UJSB-31-NNWP04-003-3.0-3.5-6918 <RL0.000054 0.03

0.0046 MG/KG UJSB-31-NNWP05-001-1.0-1.5-6818 <RL0.000053 0.03

0.0018 MG/KG UJSB-31-NNWP05-001-3.0-3.5-6818 <RL0.000056 0.031

0.0027 MG/KG UJSB-31-NNWP05-002-1.0-1.5-6918 <RL0.000058 0.032

0.0023 MG/KG UJSB-31-NNWP05-002-3.0-3.5-6918 <RL0.00006 0.033

0.02 MG/KG JSB-31-NNWP06-001-1.0-1.5-
618FD

<RL0.000056 0.031

0.011 MG/KG JSB-31-NNWP06-001-1.0-1.5-6918 <RL0.000057 0.031

0.0019 MG/KG JSB-31-NNWP06-001-3.0-3.5-6918 <RL0.000062 0.034

0.0025 MG/KG JSB-31-NNWP06-002-1.0-1.5-6918 <RL0.000056 0.031

0.0036 MG/KG JSB-MV-B2-002-1.0-1.5-05122018 <RL0.000059 0.033

0.0066 MG/KG JSB-MV-B2-011-1.0-1.5-051218-
FD

<RL0.00006 0.033

0.0069 MG/KG JSB-MV-B2-011-1.0-1.5-05122018 <RL0.000058 0.032

0.0062 MG/KG JSB-MV-B2-024-1.0-1.5-05122018 <RL0.000058 0.032

0.0018 MG/KG JSS-31-H1-001-11102017 <RL0.000058 0.032

0.00095 MG/KG USS-31-H1-002-11102017 <RL0.000058 0.032

0.0024 MG/KG JSS-31-H1-003-11102017 <RL0.000059 0.033

0.0016 MG/KG JSS-31-H1-003-11102017-DUP <RL0.000059 0.033

0.0014 MG/KG JSS-31-H1-004-11102017 <RL0.000059 0.033

0.0033 MG/KG JSS-31-MS-001-11092017 <RL0.000059 0.033

0.0033 MG/KG JSS-31-MS-002-11092017 <RL0.00006 0.033

0.003 MG/KG JSS-31-MS-003-11092017 <RL0.000058 0.032

0.0025 MG/KG JSS-31-MS-003-11092017-DUP <RL0.000057 0.032

0.0018 MG/KG JSS-31-MS-004-11092017 <RL0.000059 0.033

0.0089 MG/KG JSS-31-MS-005-11092017 <RL0.000058 0.032

0.0017 MG/KG JSS-31-MS-006-11092017 <RL0.000059 0.033

0.0017 MG/KG JSS-31-MS-007-11092017 <RL0.000059 0.033

0.0021 MG/KG JSS-31-MS-008-11092017 <RL0.000059 0.033

0.0021 MG/KG JSS-31-MS-009-11092017 <RL0.000059 0.033

0.0095 MG/KG JSS-31-MS-010-11092017 <RL0.00006 0.033

0.0084 MG/KG JSS-31-MS-011-11092017 <RL0.00006 0.033

0.0021 MG/KG JSS-31-MS-012-11092017 <RL0.000059 0.033

0.0042 MG/KG JSS-31-MS-013-11092017 <RL0.000058 0.032
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TABLE D1-2.  Results between the RL and MDL - Qualified Data

Analyte Result

Low-level 
Detects

 Final Qualifier*Sample Identification CriteriaMDL RL

Method (Matrix)

SW7471A (SOIL)

0.0021 MG/KG JSS-31-MS-013-11092017-DUP <RL0.000059 0.033Mercury

0.0041 MG/KG JSS-31-MS-014-11092017 <RL0.000059 0.033

0.0043 MG/KG JSS-31-MS-015-11092017 <RL0.000058 0.032

0.0016 MG/KG USS-31-MS-016-11092017 <RL0.000058 0.032

0.0021 MG/KG JSS-31-MS-017-11092017 <RL0.000058 0.032

0.0015 MG/KG USS-31-MS-018-11092017 <RL0.000059 0.033

0.0041 MG/KG JSS-31-MS-019-11092017 <RL0.000059 0.033

0.0042 MG/KG JSS-31-MS-020-11092017 <RL0.000058 0.032

0.0028 MG/KG JSS-31-MS-021-11092017 <RL0.000059 0.033

0.0023 MG/KG JSS-31-MS-022-11092017 <RL0.000058 0.032

0.0029 MG/KG JSS-31-MS-023-11092017 <RL0.000059 0.033

0.0029 MG/KG JSS-31-MS-023-11092017-DUP <RL0.000059 0.033

0.0095 MG/KG JSS-31-MS-024-11092017 <RL0.00006 0.033

0.0019 MG/KG JSS-31-MS-025-11102017 <RL0.000059 0.033

0.0016 MG/KG USS-31-MS-026-11102017 <RL0.000059 0.033

0.0025 MG/KG JSS-31-MS-027-11102017 <RL0.00006 0.033

0.0012 MG/KG USS-31-MS-028-11102017 <RL0.000059 0.033

0.0027 MG/KG JSS-31-MS-029-11102017 <RL0.000059 0.033

0.0021 MG/KG JSS-31-MS-030-11102017 <RL0.000059 0.033

0.0014 MG/KG USS-31-MS-031-11102017 <RL0.000059 0.033

0.0019 MG/KG JSS-31-MS-032-11102017 <RL0.000059 0.033

0.0023 MG/KG JSS-31-MS-033-11102017 <RL0.000057 0.032

0.0016 MG/KG JSS-31-MS-033-11102017-DUP <RL0.000058 0.032

0.0022 MG/KG JSS-31-MS-034-11102017 <RL0.000059 0.033

0.0018 MG/KG JSS-31-MS-035-11102017 <RL0.000058 0.032

0.00097 MG/KG USS-31-MS-036-11102017 <RL0.00006 0.033

0.0017 MG/KG JSS-31-MS-037-11102017 <RL0.000059 0.033

0.017 MG/KG JSS-31-NNWP01-001-06102018 <RL0.00006 0.033

0.011 MG/KG JSS-31-NNWP01-002-06102018 <RL0.000055 0.031

0.0035 MG/KG JSS-31-NNWP01-002-06102018-
DUP

<RL0.000057 0.032

0.0029 MG/KG UJSS-31-NNWP02-001-06092018 <RL0.000058 0.032

0.0018 MG/KG UJSS-31-NNWP02-002-06092018 <RL0.000058 0.032

0.0026 MG/KG UJSS-31-NNWP03-002-06092018 <RL0.000057 0.032
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TABLE D1-2.  Results between the RL and MDL - Qualified Data

Analyte Result

Low-level 
Detects

 Final Qualifier*Sample Identification CriteriaMDL RL

Method (Matrix)

SW7471A (SOIL)

0.0017 MG/KG JSS-31-NNWP04-001-06082018 <RL0.000056 0.031Mercury

0.0061 MG/KG JSS-31-NNWP04-002-06082018 <RL0.000055 0.031

0.0014 MG/KG UJSS-31-NNWP04-003-06092018 <RL0.000055 0.031

0.0029 MG/KG UJSS-31-NNWP05-002-06092018 <RL0.000056 0.031

0.0038 MG/KG UJSS-31-NNWP06-001-06092018 <RL0.000055 0.03

0.004 MG/KG UJSS-31-NNWP06-002-06092018 <RL0.000054 0.03

Qualifier Description:

* The most severe flag for each analyte becomes the final validation flag.

MDL = Method Detection Limit

RL = Reporting Limit

J = Analyte concentration considered an estimated value because one or more quality control specifications were not met, or concentration is greater 
than the method detection limit but less than the project quantitation limit.

U = Analyte was not detected. Analyte concentrations attributed to blank contamination; result considered nondetect.

UJ = The material was analyzed for but not detected.  The sample quantitation limit is estimated.

Criteria:

<RL Result less than the RL=

MG/KG = milligrams per kilogram
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TABLE D1-3.  Blank Contamination - Qualified Data

Analyte Result
Blank Contamination 

Qualifier*Sample Identification Criteria Comments

Method (Matrix)

SW6020 (SOIL)

0.085 MG/KG USB-31-MS-005-1.0-1.5-06092018 EB<RL blank target =  0.00017MG/LMolybdenum

0.063 MG/KG USB-31-MS-005-3.0-3.5-06092018 EB<RL blank target =  0.00017MG/L

0.18 MG/KG USB-31-MS-011-3.0-3.5-06102018 EB<RL blank target =  0.00012MG/L

0.2 MG/KG USB-31-MS-022-1.0-1.5-06102018 EB<RL blank target =  0.00012MG/L

0.21 MG/KG USB-31-MS-022-1.0-1.5-61018-FD EB<RL blank target =  0.00012MG/L

0.16 MG/KG USB-31-MS-022-3.0-3.5-06102018 EB<RL blank target =  0.00012MG/L

0.12 MG/KG USB-31-MS-023-1.0-1.5-06102018 EB<RL blank target =  0.00012MG/L

0.28 MG/KG USB-31-MS-023-3.0-3.5-06102018 EB<RL blank target =  0.00012MG/L

0.12 MG/KG USB-31-MS-024-1.0-1.5-06102018 EB<RL blank target =  0.00012MG/L

0.46 MG/KG USB-31-MS-024-3.0-3.5-06102018 EB<RL blank target =  0.00012MG/L

0.074 MG/KG USB-31-MS-029-1.0-1.5-06092018 EB<RL blank target =  0.00017MG/L

0.14 MG/KG USB-31-MS-029-3.0-3.5-06092018 EB<RL blank target =  0.00017MG/L

0.091 MG/KG USB-31-MS-037-1.0-1.5-06102018 EB<RL blank target =  0.00012MG/L

0.31 MG/KG USB-31-MS-037-3.0-3.5-06102018 EB<RL blank target =  0.00012MG/L

0.31 MG/KG USB-31-NNWP06-002-1.0-1.5-6918 EB<RL blank target =  0.00017MG/L

0.098 MG/KG USB-31-NNWP06-002-3.0-3.5-6918 EB<RL blank target =  0.00017MG/L

0.2 MG/KG USS-31-H1-001-11102017 EB<RL blank target =  0.00081MG/L

0.2 MG/KG USS-31-H1-002-11102017 EB<RL blank target =  0.00081MG/L

0.19 MG/KG USS-31-H1-003-11102017 EB<RL blank target =  0.00081MG/L

0.19 MG/KG USS-31-MS-001-11092017 EB<RL blank target =  0.0004MG/L

0.19 MG/KG USS-31-MS-002-11092017 EB<RL blank target =  0.0004MG/L

0.17 MG/KG USS-31-MS-003-11092017 EB<RL blank target =  0.0004MG/L

0.2 MG/KG USS-31-MS-003-11092017-DUP EB<RL blank target =  0.0004MG/L

0.19 MG/KG USS-31-MS-004-11092017 EB<RL blank target =  0.0004MG/L

1 MG/KG USS-31-H1-003-11102017-DUP EB<RL blank target =  0.00019MG/LSelenium

0.98 MG/KG USS-31-H1-004-11102017 EB<RL blank target =  0.00019MG/L

0.95 MG/KG USS-31-MS-025-11102017 EB<RL blank target =  0.00019MG/L

0.98 MG/KG USS-31-MS-026-11102017 EB<RL blank target =  0.00019MG/L

0.99 MG/KG USS-31-MS-027-11102017 EB<RL blank target =  0.00019MG/L

0.97 MG/KG USS-31-MS-028-11102017 EB<RL blank target =  0.00019MG/L

0.98 MG/KG USS-31-MS-029-11102017 EB<RL blank target =  0.00019MG/L

SW7471A (SOIL)

0.022 MG/KG UJSB-31-MS-011-1.0-1.5-06102018 LB<RL blank target =  0.009MG/KGMercury
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TABLE D1-3.  Blank Contamination - Qualified Data

Analyte Result
Blank Contamination 

Qualifier*Sample Identification Criteria Comments

Method (Matrix)

SW7471A (SOIL)

0.0013 MG/KG UJSB-31-NNWP02-001-1.0-1.5-6918 LB<RL blank target =  0.0011MG/KGMercury

0.0024 MG/KG UJSB-31-NNWP02-002-1.0-1.5-6918 LB<RL blank target =  0.0011MG/KG

0.0032 MG/KG UJSB-31-NNWP04-002-3.0-3.5-6818 LB<RL blank target =  0.0011MG/KG

0.0013 MG/KG UJSB-31-NNWP04-003-1.0-1.5-6918 LB<RL blank target =  0.0011MG/KG

0.0049 MG/KG UJSB-31-NNWP04-003-3.0-3.5-6918 LB<RL blank target =  0.0011MG/KG

0.0046 MG/KG UJSB-31-NNWP05-001-1.0-1.5-6818 LB<RL blank target =  0.0011MG/KG

0.0018 MG/KG UJSB-31-NNWP05-001-3.0-3.5-6818 LB<RL blank target =  0.0011MG/KG

0.0027 MG/KG UJSB-31-NNWP05-002-1.0-1.5-6918 LB<RL blank target =  0.0011MG/KG

0.0023 MG/KG UJSB-31-NNWP05-002-3.0-3.5-6918 LB<RL blank target =  0.0011MG/KG

0.00095 MG/KG USS-31-H1-002-11102017 LB<RL blank target =  -0.00027MG/KG

0.0016 MG/KG USS-31-MS-016-11092017 LB<RL blank target =  -0.00032MG/KG

0.0015 MG/KG USS-31-MS-018-11092017 LB<RL blank target =  -0.00032MG/KG

0.0016 MG/KG USS-31-MS-026-11102017 LB<RL blank target =  -0.00035MG/KG

0.0012 MG/KG USS-31-MS-028-11102017 LB<RL blank target =  -0.00035MG/KG

0.0014 MG/KG USS-31-MS-031-11102017 LB<RL blank target =  -0.00035MG/KG

0.00097 MG/KG USS-31-MS-036-11102017 LB<RL blank target =  -0.00027MG/KG

0.0029 MG/KG UJSS-31-NNWP02-001-06092018 LB<RL blank target =  0.0011MG/KG

0.0018 MG/KG UJSS-31-NNWP02-002-06092018 LB<RL blank target =  0.0011MG/KG

0.0026 MG/KG UJSS-31-NNWP03-002-06092018 LB<RL blank target =  0.0011MG/KG

0.0014 MG/KG UJSS-31-NNWP04-003-06092018 LB<RL blank target =  0.0011MG/KG

0.0029 MG/KG UJSS-31-NNWP05-002-06092018 LB<RL blank target =  0.0011MG/KG

0.0038 MG/KG UJSS-31-NNWP06-001-06092018 LB<RL blank target =  0.0011MG/KG

0.004 MG/KG UJSS-31-NNWP06-002-06092018 LB<RL blank target =  0.0011MG/KG

Blank target = concentration of field or laboratory blank.

Criteria:

EB<RL Equipment blank concentration less than the RL=

LB<RL Laboratory blank contamination less than the RL=

Qualifier Description:

* The most severe flag for each analyte becomes the final validation flag.

U = Analyte was not detected. Analyte concentrations attributed to blank contamination; result considered nondetect.

UJ = The material was analyzed for but not detected.  The sample quantitation limit is estimated.

MG/KG = milligrams per kilogram
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TABLE D1-4.  Lab_Field Duplicate Precision - Qualified Data

Analyte Result
Field Duplicate

 Qualifier*Sample Identification Criteria Validation Comments

Method (Matrix)

SW6020 (SOIL)

6.7 MG/KG JSB-31-MS-011-1.0-1.5-61018-FD Lab Dup RPD %RPD  =  32.64 vs 20Arsenic

5.5 MG/KG JSB-31-NNWP06-001-1.0-1.5-618F FD>RPD 85.71 vs 50

2.2 MG/KG JSB-31-NNWP06-001-1.0-1.5-6918 FD>RPD 85.71 vs 50

3.4 MG/KG JSB-31-NNWP06-001-1.0-1.5-618F FD>RPD 56.6 vs 50Thorium

1.9 MG/KG JSB-31-NNWP06-001-1.0-1.5-6918 FD>RPD 56.6 vs 50

0.82 MG/KG JSB-31-NNWP06-001-1.0-1.5-618F FD>RPD 52.25 vs 50U-238

1.4 MG/KG JSB-31-NNWP06-001-1.0-1.5-6918 FD>RPD 52.25 vs 50

0.37 MG/KG JSS-31-MS-023-11092017 Lab Dup RPD %RPD  =  30.17 vs 20

0.89 MG/KG JSS-31-NNWP03-002-06092018 Lab Dup RPD %RPD  =  119.09 vs 20

12 MG/KG JSB-31-MS-011-1.0-1.5-61018-FD Lab Dup RPD %RPD  =  27.06 vs 20Vanadium

Criteria:

FD>RPD Field duplicate exceeds RPD criteria=

Lab Dup RPD Lab duplicate exceeds RPD criteria=

Qualifier Description:

* The most severe flag for each analyte becomes the final validation flag.

J = Analyte concentration considered an estimated value because one or more quality control specifications were not met, or concentration is greater 
than the method detection limit but less than the project quantitation limit.

RPD = relative percent difference

MG/KG = milligrams per kilogram
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TABLE D1-5.  Matrix Spike Precision/Accuracy - Qualified Data

Analyte Result MS/MSD Qualifier*Sample Identification CriteriaMS Recovery

Method (Matrix)

EPA 901.1 (SOIL)

0.42 pCi/g UJSB-31-MS-001-1.0-1.5-0610 EstValflag as estimated non-detect; tentative IDRadium-226

0.73 pCi/g UJSB-31-MS-001-3.0-3.5-0610 EstValflag as estimated non-detect; tentative ID

2.8 pCi/g JSB-31-MS-011-1.0-1.5-6101 EstValSample density exceeded limit of 15%

15.3 pCi/g JSB-31-MS-015-1.0-1.5-0608 EstValSample density exceeded limit of 15%

0.48 pCi/g JSB-31-NNWP02-001-1.0-1.5 EstValSample density exceeded limit of 15%

3.52 pCi/g JSB-31-NNWP03-001-3.0-3.5 EstValSample density exceeded limit of 15%

189 pCi/g JSB-31-NNWP03-002-1.0-1.5 EstValSample density exceeded limit of 15%

0.67 pCi/g JSB-31-NNWP04-001-1.0-1.5 EstValSample density exceeded limit of 15%

0.57 pCi/g UJSB-31-NNWP04-001-3.0-3.5 EstValflag as estimated non-detect; tentative ID

0.45 pCi/g JSB-31-NNWP04-002-3.0-3.5 EstValflag as estimated non-detect; tentative ID

0.45 pCi/g UJSB-31-NNWP04-002-3.0-3.5 EstValFlag as estimated non-detect; tentative ID

1.56 pCi/g JSB-31-NNWP05-001-3.0-3.5 EstValSample density exceeded limit of 15%

1.81 pCi/g JSB-31-NNWP05-002-3.0-3.5 EstValSample density exceeded limit of 15%

0.55 pCi/g UJSB-MV-B2-011-1.0-1.5-0512 EstValflag as estimated non-detect; tentative ID

0.49 pCi/g UJSB-MV-B2-024-1.0-1.5-0512 EstValflag as estimated non-detect; tentative ID

0.46 pCi/g UJSS-31-H1-003-11102017-D EstValflag as estimated non-detect; tentative ID

0.31 pCi/g UJSS-31-H1-004-11102017 EstValflag as estimated non-detect; tentative ID

0.31 pCi/g JSS-31-H1-004-11102017 EstValsample density exceeded limit of 15%

0.29 pCi/g JSS-31-H1-005-01192018 EstValsample density exceeded limit of 15%

1.05 pCi/g JSS-31-MS-007-11092017 EstValsample density exceeded limit of 15%

2.9 pCi/g JSS-31-MS-015-11092017 EstValsample density exceeded limit of 15%

0.53 pCi/g UJSS-31-MS-025-11102017 EstValflag as estimated non-detect; tentative ID

0.51 pCi/g UJSS-31-MS-028-11102017 EstValflag as estimated non-detect; tentative ID

0.31 pCi/g UJSS-31-MS-032-11102017 EstValflag as estimated non-detect; tentative ID

0.43 pCi/g UJSS-31-MS-033-11102017 EstValflag as estimated non-detect; tentative ID

0.7 pCi/g UJSS-31-MS-034-11102017 EstValflag as estimated non-detect; tentative ID

0.54 pCi/g JSS-31-MS-039-06082018-D EstValSample density exceeded limit of 15%

0.79 pCi/g JSS-31-NNWP02-001-06092 EstValSample density exceeded limit of 15%

0.81 pCi/g JSS-31-NNWP04-001-06082 EstValSample density exceeded limit of 15%

0.53 pCi/g UJSS-31-NNWP04-002-06082 EstValflag as estimated non-detect; tentative ID

0.53 pCi/g JSS-31-NNWP04-002-06082 EstValSample density exceeded limit of 15%

2.61 pCi/g JSS-31-NNWP06-002-06092 EstValSample density exceeded limit of 15%

SW6020 (SOIL)

6.7 MG/KG JSB-31-MS-011-1.0-1.5-6101 SD<LCL%R  =  72    LCL=75  UCL=125Arsenic
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TABLE D1-5.  Matrix Spike Precision/Accuracy - Qualified Data

Analyte Result MS/MSD Qualifier*Sample Identification CriteriaMS Recovery

Method (Matrix)

SW6020 (SOIL)

1.5 MG/KG JSS-31-H1-003-11102017 MS>UCL%R  =  203    LCL=75  UCL=125Arsenic

1.5 MG/KG JSS-31-H1-003-11102017 SD>UCL%R  =  204    LCL=75  UCL=125

0.19 MG/KG JSS-31-H1-003-11102017 MS>UCL%R  =  163    LCL=75  UCL=125Molybdenum

0.19 MG/KG JSS-31-H1-003-11102017 SD>UCL%R  =  162    LCL=75  UCL=125

0.31 MG/KG JSS-31-H1-003-11102017 MS>UCL%R  =  183    LCL=75  UCL=125Selenium

0.31 MG/KG JSS-31-H1-003-11102017 SD>UCL%R  =  186    LCL=75  UCL=125

6.6 MG/KG JSB-31-MS-011-1.0-1.5-6101 SD<LCL%R  =  58    LCL=75  UCL=125Thorium

2.6 MG/KG JSB-31-MS-025-3.0-3.5-0608 SerlDil<LCL%D = 15% vs 10%

1.3 MG/KG JSB-MV-B2-011-1.0-1.5-0512 SD>UCL%R  =  128    LCL=75  UCL=125

1.3 MG/KG JSS-31-H1-003-11102017 MS>UCL%R  =  347    LCL=75  UCL=125

1.3 MG/KG JSS-31-H1-003-11102017 SD>UCL%R  =  351    LCL=75  UCL=125

2 MG/KG JSS-31-MS-023-11092017 MS<LCL%R  =  65    LCL=75  UCL=125

2 MG/KG JSS-31-MS-023-11092017 SD<LCL%R  =  68    LCL=75  UCL=125

1.7 MG/KG JSS-31-MS-039-06082018 SerlDil<LCL%D = 15% vs 10%

3.4 MG/KG JSS-31-NNWP01-001-06102 SD<LCL%R  =  74    LCL=75  UCL=125

2.4 MG/KG JSB-31-MS-011-1.0-1.5-6101 MS<LCL%R  =  65    LCL=75  UCL=125U-238

2.4 MG/KG JSB-31-MS-011-1.0-1.5-6101 SD<LCL%R  =  72    LCL=75  UCL=125

0.19 MG/KG JSS-31-H1-003-11102017 MS>UCL%R  =  320    LCL=75  UCL=125

0.19 MG/KG JSS-31-H1-003-11102017 SD>UCL%R  =  330    LCL=75  UCL=125

0.31 MG/KG JSS-31-MS-039-06082018 SerlDil<LCL%D = 15% vs 10%

1.5 MG/KG JSS-31-NNWP01-001-06102 MS>UCL%R  =  126    LCL=75  UCL=125

0.89 MG/KG JSS-31-NNWP03-002-06092 MS>UCL%R  =  236    LCL=75  UCL=125

0.89 MG/KG JSS-31-NNWP03-002-06092 MSRPDMSRPD  =  48.65   Limit =20

12 MG/KG JSB-31-MS-011-1.0-1.5-6101 MS<LCL%R  =  74    LCL=75  UCL=125Vanadium

12 MG/KG JSB-31-MS-011-1.0-1.5-6101 SD<LCL%R  =  68    LCL=75  UCL=125

9.6 MG/KG JSB-MV-B2-011-1.0-1.5-0512 SD>UCL%R  =  131    LCL=75  UCL=125

5.7 MG/KG JSS-31-H1-003-11102017 MS>UCL%R  =  284    LCL=75  UCL=125

5.7 MG/KG JSS-31-H1-003-11102017 SD>UCL%R  =  292    LCL=75  UCL=125
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TABLE D1-5.  Matrix Spike Precision/Accuracy - Qualified Data

%R = percent recovery

%D = percent difference

LCL = lower control limit
UCL = upper control limit

Criteria:

EstVal Estimated value=

MS<LCL Matrix spike recovery less than lower limit=

MS>UCL Matrix spike recovery greater than upper limit=

MSRPD Matrix spike RPD criteria exceedance=

SD<LCL Matrix spike duplicate recovery criteria less than lower limit=

SD>UCL Matrix spike duplicate recovery criteria greater than upper limit=

SerlDil<LCL Serial Dilution %D less than the lower control limit=

Qualifier Description:

* The most severe flag for each analyte becomes the final validation flag.

J = Analyte concentration considered an estimated value because one or more quality control specifications were not met, or concentration is greater 
than the method detection limit but less than the project quantitation limit.

UJ = The material was analyzed for but not detected.  The sample quantitation limit is estimated.

MG/KG = milligrams per kilogram

pCi/g = average picocuries per gram
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TABLE D1-6.  Holding Times - Qualified Data

Method (Matrix)

Analyte Result
Holding Time 

QualifierSample Identification Final Flag*Holding Time Criteria

SW7471A  (SOIL)

0.000057 MG/KG UJMercury UJ37 Days HTa>UCLSB-31-H01-001-1.0-1.5-0610201

0.00022 MG/KG JMercury J37 Days HTa>UCLSB-31-H01-001-3.0-3.5-0610201

0.000059 MG/KG UJMercury UJ37 Days HTa>UCLSB-31-MS-001-1.0-1.5-06102018

0.0017 MG/KG JMercury J37 Days HTa>UCLSB-31-MS-001-3.0-3.5-06102018

0.00028 MG/KG JMercury J38 Days HTa>UCLSB-31-MS-005-1.0-1.5-06092018

0.000057 MG/KG UJMercury UJ38 Days HTa>UCLSB-31-MS-005-3.0-3.5-06092018

0.022 MG/KG JMercury UJ37 Days HTa>UCLSB-31-MS-011-1.0-1.5-06102018

0.015 MG/KG JMercury J43 Days HTa>UCLSB-31-MS-011-1.0-1.5-61018-FD

0.018 MG/KG JMercury J43 Days HTa>UCLSB-31-MS-011-3.0-3.5-06102018

0.000057 MG/KG UJMercury UJ40 Days HTa>UCLSB-31-MS-015-1.0-1.5-06082018

0.000057 MG/KG UJMercury UJ40 Days HTa>UCLSB-31-MS-015-3.0-3.5-06082018

0.012 MG/KG JMercury J38 Days HTa>UCLSB-31-MS-019-1.0-1.5-06092018

0.011 MG/KG JMercury J38 Days HTa>UCLSB-31-MS-019-3.0-3.5-06092018

0.0058 MG/KG JMercury J43 Days HTa>UCLSB-31-MS-022-1.0-1.5-06102018

0.0033 MG/KG JMercury J43 Days HTa>UCLSB-31-MS-022-1.0-1.5-61018-FD

0.0025 MG/KG JMercury J43 Days HTa>UCLSB-31-MS-022-3.0-3.5-06102018

0.0037 MG/KG JMercury J43 Days HTa>UCLSB-31-MS-023-1.0-1.5-06102018

0.0022 MG/KG JMercury J43 Days HTa>UCLSB-31-MS-023-3.0-3.5-06102018

0.048 MG/KG JMercury J43 Days HTa>UCLSB-31-MS-024-1.0-1.5-06102018

0.0028 MG/KG JMercury J38 Days HTa>UCLSB-31-MS-024-3.0-3.5-06102018

0.000057 MG/KG UJMercury UJ40 Days HTa>UCLSB-31-MS-025-1.0-1.5-06082018

0.014 MG/KG JMercury J40 Days HTa>UCLSB-31-MS-025-3.0-3.5-06082018

0.0017 MG/KG JMercury J40 Days HTa>UCLSB-31-MS-025-3.0-3.5-6818-FD

0.00047 MG/KG JMercury J40 Days HTa>UCLSB-31-MS-027-1.0-1.5-06082018

0.000063 MG/KG UJMercury UJ40 Days HTa>UCLSB-31-MS-027-3.0-3.5-06082018
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TABLE D1-6.  Holding Times - Qualified Data

Method (Matrix)

Analyte Result
Holding Time 

QualifierSample Identification Final Flag*Holding Time Criteria

SW7471A  (SOIL)

0.00079 MG/KG JMercury J38 Days HTa>UCLSB-31-MS-029-1.0-1.5-06092018

0.00006 MG/KG UJMercury UJ38 Days HTa>UCLSB-31-MS-029-3.0-3.5-06092018

0.0018 MG/KG JMercury J43 Days HTa>UCLSB-31-MS-037-1.0-1.5-06102018

0.019 MG/KG JMercury J43 Days HTa>UCLSB-31-MS-037-3.0-3.5-06102018

0.023 MG/KG JMercury J37 Days HTa>UCLSB-31-NNWP01-001-1.0-1.5-610

0.0051 MG/KG JMercury J37 Days HTa>UCLSB-31-NNWP01-001-3.0-3.5-610

0.0032 MG/KG JMercury J37 Days HTa>UCLSB-31-NNWP01-002-1.0-1.5-610

0.007 MG/KG JMercury J37 Days HTa>UCLSB-31-NNWP01-002-3.0-3.5-610

0.0013 MG/KG JMercury UJ40 Days HTa>UCLSB-31-NNWP02-001-1.0-1.5-691

0.000057 MG/KG UJMercury UJ40 Days HTa>UCLSB-31-NNWP02-001-3.0-3.5-691

0.0024 MG/KG JMercury UJ40 Days HTa>UCLSB-31-NNWP02-002-1.0-1.5-691

0.012 MG/KG JMercury J40 Days HTa>UCLSB-31-NNWP02-002-3.0-3.5-618

0.014 MG/KG JMercury J40 Days HTa>UCLSB-31-NNWP02-002-3.0-3.5-691

0.000059 MG/KG UJMercury UJ40 Days HTa>UCLSB-31-NNWP03-001-1.0-1.5-681

0.000057 MG/KG UJMercury UJ40 Days HTa>UCLSB-31-NNWP03-001-3.0-3.5-681

0.048 MG/KG JMercury J40 Days HTa>UCLSB-31-NNWP03-002-1.0-1.5-691

0.002 MG/KG JMercury J40 Days HTa>UCLSB-31-NNWP03-002-3.0-3.5-691

0.000056 MG/KG UJMercury UJ40 Days HTa>UCLSB-31-NNWP04-001-1.0-1.5-681

0.000061 MG/KG UJMercury UJ40 Days HTa>UCLSB-31-NNWP04-001-3.0-3.5-681

0.000058 MG/KG UJMercury UJ40 Days HTa>UCLSB-31-NNWP04-002-1.0-1.5-681

0.0032 MG/KG JMercury UJ41 Days HTa>UCLSB-31-NNWP04-002-3.0-3.5-681

0.0013 MG/KG JMercury UJ40 Days HTa>UCLSB-31-NNWP04-003-1.0-1.5-691

0.0049 MG/KG JMercury UJ40 Days HTa>UCLSB-31-NNWP04-003-3.0-3.5-691

0.0046 MG/KG JMercury UJ41 Days HTa>UCLSB-31-NNWP05-001-1.0-1.5-681

0.0018 MG/KG JMercury UJ41 Days HTa>UCLSB-31-NNWP05-001-3.0-3.5-681
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TABLE D1-6.  Holding Times - Qualified Data

Method (Matrix)

Analyte Result
Holding Time 

QualifierSample Identification Final Flag*Holding Time Criteria

SW7471A  (SOIL)

0.0027 MG/KG JMercury UJ40 Days HTa>UCLSB-31-NNWP05-002-1.0-1.5-691

0.0023 MG/KG JMercury UJ40 Days HTa>UCLSB-31-NNWP05-002-3.0-3.5-691

0.02 MG/KG JMercury J40 Days HTa>UCLSB-31-NNWP06-001-1.0-1.5-618

0.011 MG/KG JMercury J40 Days HTa>UCLSB-31-NNWP06-001-1.0-1.5-691

0.0019 MG/KG JMercury J38 Days HTa>UCLSB-31-NNWP06-001-3.0-3.5-691

0.0025 MG/KG JMercury J38 Days HTa>UCLSB-31-NNWP06-002-1.0-1.5-691

0.000058 MG/KG UJMercury UJ38 Days HTa>UCLSB-31-NNWP06-002-3.0-3.5-691

0.0036 MG/KG JMercury J33 Days HTa>UCLSB-MV-B2-002-1.0-1.5-05122018

0.0066 MG/KG JMercury J33 Days HTa>UCLSB-MV-B2-011-1.0-1.5-051218-F

0.0069 MG/KG JMercury J33 Days HTa>UCLSB-MV-B2-011-1.0-1.5-05122018

0.0062 MG/KG JMercury J33 Days HTa>UCLSB-MV-B2-024-1.0-1.5-05122018

0.000054 MG/KG UJMercury UJ40 Days HTa>UCLSS-31-MS-038-06082018

0.000059 MG/KG UJMercury UJ40 Days HTa>UCLSS-31-MS-039-06082018

0.000058 MG/KG UJMercury UJ40 Days HTa>UCLSS-31-MS-039-06082018-DUP

0.017 MG/KG JMercury J37 Days HTa>UCLSS-31-NNWP01-001-06102018

0.011 MG/KG JMercury J37 Days HTa>UCLSS-31-NNWP01-002-06102018

0.0035 MG/KG JMercury J37 Days HTa>UCLSS-31-NNWP01-002-06102018-

0.0029 MG/KG JMercury UJ40 Days HTa>UCLSS-31-NNWP02-001-06092018

0.0018 MG/KG JMercury UJ40 Days HTa>UCLSS-31-NNWP02-002-06092018

0.000056 MG/KG UJMercury UJ40 Days HTa>UCLSS-31-NNWP03-001-06082018

0.0026 MG/KG JMercury UJ40 Days HTa>UCLSS-31-NNWP03-002-06092018

0.0017 MG/KG JMercury J40 Days HTa>UCLSS-31-NNWP04-001-06082018

0.0061 MG/KG JMercury J40 Days HTa>UCLSS-31-NNWP04-002-06082018

0.0014 MG/KG JMercury UJ40 Days HTa>UCLSS-31-NNWP04-003-06092018

0.000055 MG/KG UJMercury UJ40 Days HTa>UCLSS-31-NNWP05-001-06082018
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TABLE D1-6.  Holding Times - Qualified Data

Method (Matrix)

Analyte Result
Holding Time 

QualifierSample Identification Final Flag*Holding Time Criteria

SW7471A  (SOIL)

0.0029 MG/KG JMercury UJ40 Days HTa>UCLSS-31-NNWP05-002-06092018

0.0038 MG/KG JMercury UJ40 Days HTa>UCLSS-31-NNWP06-001-06092018

0.004 MG/KG JMercury UJ40 Days HTa>UCLSS-31-NNWP06-002-06092018

SW8082  (SOIL)

16 UG/KG UJAROCLOR-1016 UJ22 Days HTp>UCLSS-31-MS-020-11092017

16 UG/KG UJAROCLOR-1221 UJ22 Days HTp>UCL

16 UG/KG UJAROCLOR-1232 UJ22 Days HTp>UCL

16 UG/KG UJAROCLOR-1242 UJ22 Days HTp>UCL

16 UG/KG UJAROCLOR-1248 UJ22 Days HTp>UCL

16 UG/KG UJAROCLOR-1254 UJ22 Days HTp>UCL

16 UG/KG UJAROCLOR-1260 UJ22 Days HTp>UCL

17 UG/KG UJAROCLOR-1016 UJ22 Days HTp>UCLSS-31-MS-020-11092017-DUP

17 UG/KG UJAROCLOR-1221 UJ22 Days HTp>UCL

17 UG/KG UJAROCLOR-1232 UJ22 Days HTp>UCL

17 UG/KG UJAROCLOR-1242 UJ22 Days HTp>UCL

17 UG/KG UJAROCLOR-1248 UJ22 Days HTp>UCL

17 UG/KG UJAROCLOR-1254 UJ22 Days HTp>UCL

17 UG/KG UJAROCLOR-1260 UJ22 Days HTp>UCL

Qualifier Description:

* The most severe flag for each analyte becomes the final validation flag.

J = Analyte concentration considered an estimated value because one or more quality control specifications were not met, or concentration is greater 
than the method detection limit but less than the project quantitation limit.

UJ = The material was analyzed for but not detected.  The sample quantitation limit is estimated.

Criteria:

HTa>UCL Holding time exceeded=

HTp>UCL Holding time exceeded=

MG/KG = milligrams per kilogram

UG/KG = micrograms per kilogram
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TABLE D1-7.  Laboratory Control Sample  - Qualified Data

Analyte Result  LCS Qualifier*Sample Identification / QAQC Type CriteriaLCS Recovery

Method (Matrix)

SW8330B (SOIL)

0.2 mg/kg UJSS-31-MS-020-11092017 /  N  %R  =  52.2    LCL=60  UCL=140 LCS<LCLTetryl

0.2 mg/kg UJSS-31-MS-020-11092017-DUP /  F %R  =  52.2    LCL=60  UCL=140 LCS<LCL

N = Normal Environmental Sample
FD = Field Duplicate

QAQC Type

* The most severe flag for each analyte becomes the final validation flag.

%R = percent recovery

Criteria:

LCS<LCL LCS recovery less than lower control limit=

Qualifier Description:

UJ = The material was analyzed for but not detected.  The sample quantitation limit is estimated.

mg/kg = milligrams per kilogram
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TABLE D1-8.  Site Completeness by Analyte - Qualified Data

Method Analyte Units

 
Analyses Detects

Blank
Flags J-Flags

Contractor TotalNon-
detects

Contractor

Number of Occurrences

Completeness (%)R-Flags

Overall

Radium-226 PCI/G 3 1 11 100 67E903.1

Radium-226 PCI/G 142 120 2922 100 100EPA 901.1

Arsenic MG/KG 126 126 4 100 100SW6020

Molybdenum MG/KG 126 102 7724 100 100

Selenium MG/KG 126 102 9324 100 100

Thorium MG/KG 126 126 9 100 100

U-238 MG/KG 126 126 8 100 100

Vanadium MG/KG 126 126 3 100 100

Perchlorate UG/KG 2 2 100 100SW6850

Mercury MG/KG 126 80 11746 100 100SW7471A

DIESEL RANGE ORGANICS MG/KG 2 2 100 100SW8015-E

GASOLINE RANGE ORGANICS MG/KG 2 2 100 100SW8015-P

AROCLOR-1016 UG/KG 2 22 100 100SW8082

AROCLOR-1221 UG/KG 2 22 100 100

AROCLOR-1232 UG/KG 2 22 100 100

AROCLOR-1242 UG/KG 2 22 100 100

AROCLOR-1248 UG/KG 2 22 100 100

AROCLOR-1254 UG/KG 2 22 100 100

AROCLOR-1260 UG/KG 2 22 100 100

1,3,5-TRINITROBENZENE MG/KG 2 2 100 100SW8330B

1,3-DINITROBENZENE MG/KG 2 2 100 100

2,4,6-TRINITROTOLUENE MG/KG 2 2 100 100

2,4-DINITROTOLUENE MG/KG 2 2 100 100

2,6-DINITROTOLUENE MG/KG 2 2 100 100

2-AMINO-4,6-DINITROTOLUENE MG/KG 2 2 100 100

2-NITROTOLUENE MG/KG 2 2 100 100

3-NITROTOLUENE MG/KG 2 2 100 100

4-AMINO-2,6-DINITROTOLUENE MG/KG 2 2 100 100
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TABLE D1-8.  Site Completeness by Analyte - Qualified Data

Method Analyte Units

 
Analyses Detects

Blank
Flags J-Flags

Contractor TotalNon-
detects

Contractor

Number of Occurrences

Completeness (%)R-Flags

Overall

4-NITROTOLUENE MG/KG 2 2 100 100SW8330B

HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE MG/KG 2 2 100 100

NITROBENZENE MG/KG 2 2 100 100

OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-
TETRAZOCINE

MG/KG 2 2 100 100

TETRYL MG/KG 2 22 100 100

% = Percent
J-Flags = Estimated results
R-Flags = Rejected results

MG/KG = milligrams per kilogram

pCi/g = average picocuries per gram

ug/Kg = micrograms per kilogram
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TABLE D1-9.  Sample Summary by COC  -  Data Summary

CoC Number Matrix Sample IdentificationSample Date SDG Laboratory
QAQC 
Type

SS-31-H1-001-11102017 1711276 ALGFSOIL11/10/20171711276 N

SS-31-H1-002-11102017 1711276 ALGFN

SS-31-H1-003-11102017 1711276 ALGFN

SS-31-H1-003-11102017-DUP 1711276 ALGFFD

SS-31-H1-003-11102017MS 1711276 ALGFMS

SS-31-H1-003-11102017SD 1711276 ALGFSD

SS-31-H1-004-11102017 1711276 ALGFN

SS-31-MS-001-11092017 1711276 ALGF11/09/2017 N

SS-31-MS-002-11092017 1711276 ALGFN

SS-31-MS-003-11092017 1711276 ALGFN

SS-31-MS-003-11092017-DUP 1711276 ALGFFD

SS-31-MS-003-11092017MS 1711276 ALGFMS

SS-31-MS-003-11092017SD 1711276 ALGFSD

SS-31-MS-004-11092017 1711276 ALGFN

SS-31-MS-005-11092017 1711276 ALGFN

SS-31-MS-006-11092017 1711276 ALGFN

SS-31-MS-007-11092017 1711276 ALGFN

SS-31-MS-008-11092017 1711276 ALGFN

SS-31-MS-009-11092017 1711276 ALGFN

SS-31-MS-010-11092017 1711276 ALGFN

SS-31-MS-011-11092017 1711276 ALGFN

SS-31-MS-012-11092017 1711276 ALGFN

SS-31-MS-013-11092017 1711276 ALGFN

SS-31-MS-013-11092017-DUP 1711276 ALGFFD

SS-31-MS-014-11092017 1711276 ALGFN

SS-31-MS-015-11092017 1711276 ALGFN

SS-31-MS-016-11092017 1711276 ALGFN

SS-31-MS-017-11092017 1711276 ALGFN

SS-31-MS-018-11092017 1711276 ALGFN

SS-31-MS-019-11092017 1711276 ALGFN

SS-31-MS-020-11092017 1711276 ALGFN

SS-31-MS-020-11092017-DUP 1711276 ALGFFD

September 2022 Page 1 of 6D1-9Table



TABLE D1-9.  Sample Summary by COC  -  Data Summary

CoC Number Matrix Sample IdentificationSample Date SDG Laboratory
QAQC 
Type

SS-31-MS-020-11092017-DUPMS 1711276 ALGFSOIL11/09/20171711276 MS

SS-31-MS-020-11092017-DUPSD 1711276 ALGFSD

SS-31-MS-021-11092017 1711276 ALGFN

SS-31-MS-022-11092017 1711276 ALGFN

SS-31-MS-023-11092017 1711276 ALGFN

SS-31-MS-023-11092017-DUP 1711276 ALGFFD

SS-31-MS-023-11092017MS 1711276 ALGFMS

SS-31-MS-023-11092017SD 1711276 ALGFSD

SS-31-MS-024-11092017 1711276 ALGFN

SS-31-MS-025-11102017 1711276 ALGF11/10/2017 N

SS-31-MS-026-11102017 1711276 ALGFN

SS-31-MS-027-11102017 1711276 ALGFN

SS-31-MS-028-11102017 1711276 ALGFN

SS-31-MS-029-11102017 1711276 ALGFN

SS-31-MS-030-11102017 1711276 ALGFN

SS-31-MS-031-11102017 1711276 ALGFN

SS-31-MS-032-11102017 1711276 ALGFN

SS-31-MS-033-11102017 1711276 ALGFN

SS-31-MS-033-11102017-DUP 1711276 ALGFFD

SS-31-MS-034-11102017 1711276 ALGFN

SS-31-MS-035-11102017 1711276 ALGFN

SS-31-MS-036-11102017 1711276 ALGFN

SS-31-MS-037-11102017 1711276 ALGFN

EB-B4-11092017 1711276 ALGFWATER11/09/2017 EB

EB-B5-11102017 1711276 ALGF11/10/2017 EB

EB-B9-11102017 1711276 ALGFEB

SS-FL-CP-001-12122017 1712373 ALGFSOIL12/12/20171712373 N

SS-FL-CP-002-12122017 1712373 ALGFN

SS-FL-CP-003-12122017 1712373 ALGFN

SS-FL-CP-003-12122017-DUP 1712373 ALGFFD

SS-FL-CP-004-12122017 1712373 ALGFN

SS-FL-CP-005-12122017 1712373 ALGFN
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TABLE D1-9.  Sample Summary by COC  -  Data Summary

CoC Number Matrix Sample IdentificationSample Date SDG Laboratory
QAQC 
Type

SS-FL-CP-006-12142017 1712373 ALGFSOIL12/14/20171712373 N

SS-FL-CP-007-12142017 1712373 ALGFN

SS-FL-CP-008-12142017 1712373 ALGFN

SS-FL-CP-009-12142017 1712373 ALGFN

SS-FL-CP-010-12142017 1712373 ALGFN

SS-FL-CP-011-12142017 1712373 ALGFN

SS-FL-CP-012-12142017 1712373 ALGFN

SS-FL-CP-013-12142017 1712373 ALGFN

SS-FL-CP-013-12142017-DUP 1712373 ALGFFD

SS-FL-CP-014-12142017 1712373 ALGFN

SS-FL-CP-015-12142017 1712373 ALGFN

SS-FL-CP-005-12122017-EB 1712373 ALGFWATER12/12/2017 EB

SS-31-H1-005-01192018 1801360 ALGFSOIL01/19/20181801360 N

SS-31-H1-006-01192018 1801360 ALGFN

SB-MV-B2-002-1.0-1.5-05122018 1805386 ALGFSOIL05/12/20181805386 N

SB-MV-B2-011-1.0-1.5-051218-FD 1805386 ALGFFD

SB-MV-B2-011-1.0-1.5-051218-MS 1805386 ALGFMS

SB-MV-B2-011-1.0-1.5-051218-SD 1805386 ALGFSD

SB-MV-B2-011-1.0-1.5-05122018 1805386 ALGFN

SB-MV-B2-024-1.0-1.5-05122018 1805386 ALGFN

SB-MV-B2-011-1.0-1.5-051218-EB 1805386 ALGFWATER EB

SB-31-H01-001-1.0-1.5-06102018 1806288 ALGFSOIL06/10/20181806288 N

SB-31-H01-001-3.0-3.5-06102018 1806288 ALGFN

SB-31-MS-001-1.0-1.5-06102018 1806288 ALGFN

SB-31-MS-001-3.0-3.5-06102018 1806288 ALGFN

SB-31-MS-005-1.0-1.5-06092018 1806288 ALGF06/09/2018 N

SB-31-MS-005-3.0-3.5-06092018 1806288 ALGFN

SB-31-MS-011-1.0-1.5-06102018 1806288 ALGF06/10/2018 N

SB-31-MS-019-1.0-1.5-06092018 1806288 ALGF06/09/2018 N

SB-31-MS-019-3.0-3.5-06092018 1806288 ALGFN

SB-31-MS-029-1.0-1.5-06092018 1806288 ALGFN
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TABLE D1-9.  Sample Summary by COC  -  Data Summary

CoC Number Matrix Sample IdentificationSample Date SDG Laboratory
QAQC 
Type

SB-31-MS-029-3.0-3.5-06092018 1806288 ALGFSOIL06/09/20181806288 N

SB-31-NNWP01-001-1.0-1.5-61018 1806288 ALGF06/10/2018 N

SB-31-NNWP01-001-3.0-3.5-61018 1806288 ALGFN

SB-31-NNWP01-002-1.0-1.5-61018 1806288 ALGFN

SB-31-NNWP01-002-3.0-3.5-61018 1806288 ALGFN

SB-31-NNWP06-001-3.0-3.5-6918 1806288 ALGF06/09/2018 N

SB-31-NNWP06-002-1.0-1.5-618MS 1806288 ALGFMS

SB-31-NNWP06-002-1.0-1.5-618SD 1806288 ALGFSD

SB-31-NNWP06-002-1.0-1.5-6918 1806288 ALGFN

SB-31-NNWP06-002-3.0-3.5-6918 1806288 ALGFN

SS-31-NNWP01-001-06102018 1806288 ALGF06/10/2018 N

SS-31-NNWP01-001-06102018MS 1806288 ALGFMS

SS-31-NNWP01-001-06102018SD 1806288 ALGFSD

SS-31-NNWP01-002-06102018 1806288 ALGFN

SS-31-NNWP01-002-06102018-DUP 1806288 ALGFFD

SB-31-NNWP06-002-3.0-3.5-618EB 1806288 ALGFWATER06/09/2018 EB

SB-31-NNWP06-002-3.0-3.5-EBMS 1806288 ALGFMS

SB-31-NNWP06-002-3.0-3.5-EBSD 1806288 ALGFSD

SB-31-MS-015-1.0-1.5-06082018 1806306 ALGFSOIL06/08/20181806306 N

SB-31-MS-015-3.0-3.5-06082018 1806306 ALGFN

SB-31-MS-025-1.0-1.5-06082018 1806306 ALGFN

SB-31-MS-025-3.0-3.5-06082018 1806306 ALGFN

SB-31-MS-025-3.0-3.5-6818-FD 1806306 ALGFFD

SB-31-MS-025-3.0-3.5-6818MS 1806306 ALGFMS

SB-31-MS-025-3.0-3.5-6818SD 1806306 ALGFSD

SB-31-MS-027-1.0-1.5-06082018 1806306 ALGFN

SB-31-MS-027-3.0-3.5-06082018 1806306 ALGFN

SB-31-NNWP03-001-1.0-1.5-6818 1806306 ALGFN

SB-31-NNWP03-001-3.0-3.5-6818 1806306 ALGFN

SB-31-NNWP04-001-1.0-1.5-6818 1806306 ALGFN

SB-31-NNWP04-001-3.0-3.5-6818 1806306 ALGFN

SB-31-NNWP04-002-1.0-1.5-6818 1806306 ALGFN
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TABLE D1-9.  Sample Summary by COC  -  Data Summary

CoC Number Matrix Sample IdentificationSample Date SDG Laboratory
QAQC 
Type

SS-31-MS-038-06082018 1806306 ALGFSOIL06/08/20181806306 N

SS-31-MS-039-06082018 1806306 ALGFN

SS-31-MS-039-06082018-DUP 1806306 ALGFFD

SS-31-MS-039-06082018MS 1806306 ALGFMS

SS-31-MS-039-06082018MSD 1806306 ALGFSD

SS-31-NNWP03-001-06082018 1806306 ALGFN

SS-31-NNWP04-001-06082018 1806306 ALGFN

SS-31-NNWP04-002-06082018 1806306 ALGFN

SS-31-NNWP05-001-06082018 1806306 ALGFN

SS-31-NNWP05-001-06082018-EB 1806306 ALGFWATER EB

SB-31-NNWP02-001-1.0-1.5-6918 1806307 ALGFSOIL06/09/20181806307 N

SB-31-NNWP02-001-3.0-3.5-6918 1806307 ALGFN

SB-31-NNWP02-002-1.0-1.5-6918 1806307 ALGFN

SB-31-NNWP02-002-3.0-3.5-618FD 1806307 ALGFFD

SB-31-NNWP02-002-3.0-3.5-6918 1806307 ALGFN

SB-31-NNWP03-002-1.0-1.5-6918 1806307 ALGFN

SB-31-NNWP03-002-3.0-3.5-6918 1806307 ALGFN

SB-31-NNWP04-002-3.0-3.5-6818 1806307 ALGF06/08/2018 N

SB-31-NNWP04-003-1.0-1.5-6918 1806307 ALGF06/09/2018 N

SB-31-NNWP04-003-3.0-3.5-6918 1806307 ALGFN

SB-31-NNWP05-001-1.0-1.5-6818 1806307 ALGF06/08/2018 N

SB-31-NNWP05-001-3.0-3.5-6818 1806307 ALGFN

SB-31-NNWP05-002-1.0-1.5-6918 1806307 ALGF06/09/2018 N

SB-31-NNWP05-002-3.0-3.5-6918 1806307 ALGFN

SB-31-NNWP06-001-1.0-1.5-618FD 1806307 ALGFFD

SB-31-NNWP06-001-1.0-1.5-6918 1806307 ALGFN

SS-31-NNWP02-001-06092018 1806307 ALGFN

SS-31-NNWP02-002-06092018 1806307 ALGFN

SS-31-NNWP03-002-06092018 1806307 ALGFN

SS-31-NNWP03-002-6918MS 1806307 ALGFMS

SS-31-NNWP03-002-6918MSD 1806307 ALGFSD

SS-31-NNWP04-003-06092018 1806307 ALGFN
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TABLE D1-9.  Sample Summary by COC  -  Data Summary

CoC Number Matrix Sample IdentificationSample Date SDG Laboratory
QAQC 
Type

SS-31-NNWP05-002-06092018 1806307 ALGFSOIL06/09/20181806307 N

SS-31-NNWP06-001-06092018 1806307 ALGFN

SS-31-NNWP06-002-06092018 1806307 ALGFN

SB-31-NNWP04-001-3.0-3.5-618EB 1806307 ALGFWATER06/08/2018 EB

SB-31-MS-011-1.0-1.5-61018-FD 1806308 ALGFSOIL06/10/20181806308 FD

SB-31-MS-011-1.0-1.5-61018MS 1806308 ALGFMS

SB-31-MS-011-1.0-1.5-61018SD 1806308 ALGFSD

SB-31-MS-011-3.0-3.5-06102018 1806308 ALGFN

SB-31-MS-022-1.0-1.5-06102018 1806308 ALGFN

SB-31-MS-022-1.0-1.5-61018-FD 1806308 ALGFFD

SB-31-MS-022-3.0-3.5-06102018 1806308 ALGFN

SB-31-MS-023-1.0-1.5-06102018 1806308 ALGFN

SB-31-MS-023-3.0-3.5-06102018 1806308 ALGFN

SB-31-MS-024-1.0-1.5-06102018 1806308 ALGFN

SB-31-MS-024-3.0-3.5-06102018 1806308 ALGFN

SB-31-MS-037-1.0-1.5-06102018 1806308 ALGFN

SB-31-MS-037-3.0-3.5-06102018 1806308 ALGFN

SB-31-MS-024-3.0-3.5-61018-EB 1806308 ALGFWATER EB

SB-31-MS-001-1.0-1.5-61018 1808043 ALGFSOIL06/10/20181808043 N

SB-31-NNWP02-002-1.0-1.5-6918 1808043 ALGF06/09/2018 N

SS-31-NNWP03-001-6818 1808043 ALGF06/08/2018 N

SDG = Sample delivery group

ALGF = ALS LAB GROUP, FORT COLLINS, CO

QAQC Type

EB = Equipment (Rinsate) Blank

FD = Field Duplicate

MS = Matrix Spike

N = Normal

SD = Matrix Spike Duplicate
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TABLE D1-10.  Sample Chronology  -  Data Summary

Laboratory           SDG Sample Identification Method Sample Date Receive Date Extract Date Analysis Date

EB-B4-11092017 E903.0 11/9/2017 11/13/2017 11/29/2017 12/8/20171711276ALGF

EB-B4-11092017 SW6020 11/9/2017 11/13/2017 12/13/2017 12/19/2017

EB-B4-11092017 SW7470A 11/9/2017 11/13/2017 12/4/2017 12/4/2017

EB-B5-11102017 E903.0 11/10/2017 11/13/2017 11/29/2017 12/8/2017

EB-B5-11102017 SW6020 11/10/2017 11/13/2017 12/13/2017 12/19/2017

EB-B5-11102017 SW7470A 11/10/2017 11/13/2017 12/4/2017 12/4/2017

EB-B9-11102017 E903.0 11/10/2017 11/13/2017 11/29/2017 12/8/2017

EB-B9-11102017 SW6020 11/10/2017 11/13/2017 12/13/2017 12/19/2017

EB-B9-11102017 SW7470A 11/10/2017 11/13/2017 12/4/2017 12/4/2017

SS-31-H1-001-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-H1-001-11102017 SW6020 11/10/2017 11/13/2017 12/16/2017 12/20/2017

SS-31-H1-001-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-H1-002-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-H1-002-11102017 SW6020 11/10/2017 11/13/2017 12/16/2017 12/20/2017

SS-31-H1-002-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-H1-003-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-H1-003-11102017 SW6020 11/10/2017 11/13/2017 12/16/2017 12/20/2017

SS-31-H1-003-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-H1-003-11102017-DUP EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-H1-003-11102017-DUP SW6020 11/10/2017 11/13/2017 12/16/2017 12/20/2017

SS-31-H1-003-11102017-DUP SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-H1-003-11102017MS SW6020 11/10/2017 11/13/2017 12/16/2017 12/20/2017

SS-31-H1-003-11102017MS SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-H1-003-11102017SD SW6020 11/10/2017 11/13/2017 12/16/2017 12/20/2017

SS-31-H1-003-11102017SD SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-H1-004-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-H1-004-11102017 SW6020 11/10/2017 11/13/2017 12/16/2017 12/20/2017

SS-31-H1-004-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-001-11092017 EPA 901.1 11/9/2017 11/13/2017 11/21/2017 12/13/2017

SS-31-MS-001-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-001-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-002-11092017 EPA 901.1 11/9/2017 11/13/2017 11/21/2017 12/13/2017

SS-31-MS-002-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-002-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-003-11092017 EPA 901.1 11/9/2017 11/13/2017 11/21/2017 12/13/2017

SS-31-MS-003-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-003-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017
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SS-31-MS-003-11092017-DUP EPA 901.1 11/9/2017 11/13/2017 11/21/2017 12/13/20171711276ALGF

SS-31-MS-003-11092017-DUP SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-003-11092017-DUP SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-003-11092017MS SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-003-11092017MS SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-003-11092017SD SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-003-11092017SD SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-004-11092017 EPA 901.1 11/9/2017 11/13/2017 11/21/2017 12/13/2017

SS-31-MS-004-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-004-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-005-11092017 EPA 901.1 11/9/2017 11/13/2017 11/21/2017 12/13/2017

SS-31-MS-005-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-005-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-006-11092017 EPA 901.1 11/9/2017 11/13/2017 11/21/2017 12/13/2017

SS-31-MS-006-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-006-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-007-11092017 EPA 901.1 11/9/2017 11/13/2017 11/21/2017 12/13/2017

SS-31-MS-007-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-007-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-008-11092017 EPA 901.1 11/9/2017 11/13/2017 11/21/2017 12/13/2017

SS-31-MS-008-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-008-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-009-11092017 EPA 901.1 11/9/2017 11/13/2017 11/21/2017 12/13/2017

SS-31-MS-009-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-009-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-010-11092017 EPA 901.1 11/9/2017 11/13/2017 11/21/2017 12/13/2017

SS-31-MS-010-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-010-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-011-11092017 EPA 901.1 11/9/2017 11/13/2017 11/21/2017 12/13/2017

SS-31-MS-011-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-011-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-012-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-012-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-012-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-013-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-013-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-013-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017
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SS-31-MS-013-11092017-DUP EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/20171711276ALGF

SS-31-MS-013-11092017-DUP SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-013-11092017-DUP SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-014-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-014-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-014-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-015-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-015-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-015-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-016-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-016-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-016-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-017-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-017-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-017-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-018-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-018-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-018-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-019-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-019-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-019-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-020-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-020-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-020-11092017 SW6850 11/9/2017 11/17/2017 11/27/2017

SS-31-MS-020-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-020-11092017 SW8015-E 11/9/2017 11/13/2017 11/15/2017 11/20/2017

SS-31-MS-020-11092017 SW8015-P 11/9/2017 11/13/2017 11/16/2017 11/16/2017

SS-31-MS-020-11092017 SW8082 11/9/2017 11/13/2017 12/1/2017 12/5/2017

SS-31-MS-020-11092017 SW8330B 11/9/2017 11/17/2017 11/21/2017 12/2/2017

SS-31-MS-020-11092017-DUP SW6850 11/9/2017 11/17/2017 11/27/2017

SS-31-MS-020-11092017-DUP SW8015-E 11/9/2017 11/13/2017 11/15/2017 11/17/2017

SS-31-MS-020-11092017-DUP SW8015-P 11/9/2017 11/13/2017 11/16/2017 11/16/2017

SS-31-MS-020-11092017-DUP SW8082 11/9/2017 11/13/2017 12/1/2017 12/5/2017

SS-31-MS-020-11092017-DUP SW8330B 11/9/2017 11/17/2017 11/21/2017 12/2/2017

SS-31-MS-020-11092017-DUPMS SW8015-P 11/9/2017 11/13/2017 11/16/2017 11/16/2017

SS-31-MS-020-11092017-DUPSD SW8015-P 11/9/2017 11/13/2017 11/16/2017 11/16/2017

SS-31-MS-021-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017
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SS-31-MS-021-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/20171711276ALGF

SS-31-MS-021-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-022-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-022-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-022-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-023-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-023-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-023-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-023-11092017-DUP EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-023-11092017-DUP SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-023-11092017-DUP SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-023-11092017MS SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-023-11092017MS SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-023-11092017SD SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-023-11092017SD SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-024-11092017 EPA 901.1 11/9/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-024-11092017 SW6020 11/9/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-024-11092017 SW7471A 11/9/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-025-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-025-11102017 SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-025-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-026-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-026-11102017 SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-026-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-027-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-027-11102017 SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-027-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-028-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-028-11102017 SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-028-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-029-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-029-11102017 SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-029-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-030-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-030-11102017 SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-030-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-031-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017
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SS-31-MS-031-11102017 SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/20171711276ALGF

SS-31-MS-031-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-032-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-032-11102017 SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-032-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-033-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-033-11102017 SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-033-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-033-11102017-DUP EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-033-11102017-DUP SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-033-11102017-DUP SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-034-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-034-11102017 SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-034-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-035-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-035-11102017 SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-035-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-036-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-036-11102017 SW6020 11/10/2017 11/13/2017 12/15/2017 12/20/2017

SS-31-MS-036-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-31-MS-037-11102017 EPA 901.1 11/10/2017 11/13/2017 11/22/2017 12/15/2017

SS-31-MS-037-11102017 SW6020 11/10/2017 11/13/2017 12/16/2017 12/20/2017

SS-31-MS-037-11102017 SW7471A 11/10/2017 11/13/2017 12/6/2017 12/6/2017

SS-FL-CP-001-12122017 EPA 901.1 12/12/2017 12/16/2017 1/10/2018 1/31/20181712373

SS-FL-CP-002-12122017 EPA 901.1 12/12/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-003-12122017 EPA 901.1 12/12/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-003-12122017-DUP EPA 901.1 12/12/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-004-12122017 EPA 901.1 12/12/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-005-12122017 EPA 901.1 12/12/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-005-12122017-EB E903.0 12/12/2017 12/16/2017 12/29/2017 1/10/2018

SS-FL-CP-006-12142017 EPA 901.1 12/14/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-007-12142017 EPA 901.1 12/14/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-008-12142017 EPA 901.1 12/14/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-009-12142017 EPA 901.1 12/14/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-010-12142017 EPA 901.1 12/14/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-011-12142017 EPA 901.1 12/14/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-012-12142017 EPA 901.1 12/14/2017 12/16/2017 1/10/2018 1/31/2018
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SS-FL-CP-013-12142017 EPA 901.1 12/14/2017 12/16/2017 1/10/2018 1/31/20181712373ALGF

SS-FL-CP-013-12142017-DUP EPA 901.1 12/14/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-014-12142017 EPA 901.1 12/14/2017 12/16/2017 1/10/2018 1/31/2018

SS-FL-CP-015-12142017 EPA 901.1 12/14/2017 12/16/2017 1/10/2018 1/31/2018

SS-31-H1-005-01192018 EPA 901.1 1/19/2018 1/29/2018 2/7/2018 2/28/20181801360

SS-31-H1-005-01192018 SW6020 1/19/2018 1/29/2018 2/8/2018 2/11/2018

SS-31-H1-005-01192018 SW7471A 1/19/2018 1/29/2018 2/14/2018 2/14/2018

SS-31-H1-006-01192018 EPA 901.1 1/19/2018 1/29/2018 2/7/2018 2/28/2018

SS-31-H1-006-01192018 SW6020 1/19/2018 1/29/2018 2/8/2018 2/11/2018

SS-31-H1-006-01192018 SW7471A 1/19/2018 1/29/2018 2/14/2018 2/14/2018

SB-MV-B2-002-1.0-1.5-05122018 EPA 901.1 5/12/2018 5/17/2018 6/4/2018 6/27/20181805386

SB-MV-B2-002-1.0-1.5-05122018 SW6020 5/12/2018 5/17/2018 6/13/2018 6/14/2018

SB-MV-B2-002-1.0-1.5-05122018 SW7471A 5/12/2018 5/17/2018 6/4/2018 6/14/2018

SB-MV-B2-011-1.0-1.5-051218-EB E903.0 5/12/2018 5/17/2018 6/7/2018 6/20/2018

SB-MV-B2-011-1.0-1.5-051218-EB SW6020 5/12/2018 5/17/2018 5/30/2018 6/4/2018

SB-MV-B2-011-1.0-1.5-051218-EB SW7470A 5/12/2018 5/17/2018 6/4/2018 6/4/2018

SB-MV-B2-011-1.0-1.5-051218-FD EPA 901.1 5/12/2018 5/17/2018 6/4/2018 6/27/2018

SB-MV-B2-011-1.0-1.5-051218-FD SW6020 5/12/2018 5/17/2018 6/13/2018 6/14/2018

SB-MV-B2-011-1.0-1.5-051218-FD SW7471A 5/12/2018 5/17/2018 6/4/2018 6/14/2018

SB-MV-B2-011-1.0-1.5-051218-MS SW6020 5/12/2018 5/17/2018 6/13/2018 6/14/2018

SB-MV-B2-011-1.0-1.5-051218-MS SW7471A 5/12/2018 5/17/2018 6/4/2018 6/14/2018

SB-MV-B2-011-1.0-1.5-051218-SD SW6020 5/12/2018 5/17/2018 6/13/2018 6/14/2018

SB-MV-B2-011-1.0-1.5-051218-SD SW7471A 5/12/2018 5/17/2018 6/4/2018 6/14/2018

SB-MV-B2-011-1.0-1.5-05122018 EPA 901.1 5/12/2018 5/17/2018 6/4/2018 6/27/2018

SB-MV-B2-011-1.0-1.5-05122018 SW6020 5/12/2018 5/17/2018 6/13/2018 6/14/2018

SB-MV-B2-011-1.0-1.5-05122018 SW7471A 5/12/2018 5/17/2018 6/4/2018 6/14/2018

SB-MV-B2-024-1.0-1.5-05122018 EPA 901.1 5/12/2018 5/17/2018 6/4/2018 6/27/2018

SB-MV-B2-024-1.0-1.5-05122018 SW6020 5/12/2018 5/17/2018 6/13/2018 6/14/2018

SB-MV-B2-024-1.0-1.5-05122018 SW7471A 5/12/2018 5/17/2018 6/4/2018 6/14/2018

SB-31-H01-001-1.0-1.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/21/2018 7/17/20181806288

SB-31-H01-001-1.0-1.5-06102018 SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-H01-001-1.0-1.5-06102018 SW7471A 6/10/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-H01-001-3.0-3.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-H01-001-3.0-3.5-06102018 SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-H01-001-3.0-3.5-06102018 SW7471A 6/10/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-MS-001-1.0-1.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-MS-001-1.0-1.5-06102018 SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018
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SB-31-MS-001-1.0-1.5-06102018 SW7471A 6/10/2018 6/14/2018 6/27/2018 7/17/20181806288ALGF

SB-31-MS-001-3.0-3.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-MS-001-3.0-3.5-06102018 SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-MS-001-3.0-3.5-06102018 SW7471A 6/10/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-MS-005-1.0-1.5-06092018 EPA 901.1 6/9/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-MS-005-1.0-1.5-06092018 SW6020 6/9/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-MS-005-1.0-1.5-06092018 SW7471A 6/9/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-MS-005-3.0-3.5-06092018 EPA 901.1 6/9/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-MS-005-3.0-3.5-06092018 SW6020 6/9/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-MS-005-3.0-3.5-06092018 SW7471A 6/9/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-MS-011-1.0-1.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/20/2018 7/23/2018

SB-31-MS-011-1.0-1.5-06102018 SW6020 6/10/2018 6/14/2018 7/12/2018 7/16/2018

SB-31-MS-011-1.0-1.5-06102018 SW7471A 6/10/2018 6/14/2018 6/28/2018 7/17/2018

SB-31-MS-019-1.0-1.5-06092018 EPA 901.1 6/9/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-MS-019-1.0-1.5-06092018 SW6020 6/9/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-MS-019-1.0-1.5-06092018 SW7471A 6/9/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-MS-019-3.0-3.5-06092018 EPA 901.1 6/9/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-MS-019-3.0-3.5-06092018 SW6020 6/9/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-MS-019-3.0-3.5-06092018 SW7471A 6/9/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-MS-029-1.0-1.5-06092018 EPA 901.1 6/9/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-MS-029-1.0-1.5-06092018 SW6020 6/9/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-MS-029-1.0-1.5-06092018 SW7471A 6/9/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-MS-029-3.0-3.5-06092018 EPA 901.1 6/9/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-MS-029-3.0-3.5-06092018 SW6020 6/9/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-MS-029-3.0-3.5-06092018 SW7471A 6/9/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-NNWP01-001-1.0-1.5-61018 EPA 901.1 6/10/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-NNWP01-001-1.0-1.5-61018 SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-NNWP01-001-1.0-1.5-61018 SW7471A 6/10/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-NNWP01-001-3.0-3.5-61018 EPA 901.1 6/10/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-NNWP01-001-3.0-3.5-61018 SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-NNWP01-001-3.0-3.5-61018 SW7471A 6/10/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-NNWP01-002-1.0-1.5-61018 EPA 901.1 6/10/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-NNWP01-002-1.0-1.5-61018 SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-NNWP01-002-1.0-1.5-61018 SW7471A 6/10/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-NNWP01-002-3.0-3.5-61018 EPA 901.1 6/10/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-NNWP01-002-3.0-3.5-61018 SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-NNWP01-002-3.0-3.5-61018 SW7471A 6/10/2018 6/14/2018 6/27/2018 7/17/2018
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SB-31-NNWP06-001-3.0-3.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/21/2018 7/17/20181806288ALGF

SB-31-NNWP06-001-3.0-3.5-6918 SW6020 6/9/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-NNWP06-001-3.0-3.5-6918 SW7471A 6/9/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-NNWP06-002-1.0-1.5-618MS SW7471A 6/9/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-NNWP06-002-1.0-1.5-618SD SW7471A 6/9/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-NNWP06-002-1.0-1.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-NNWP06-002-1.0-1.5-6918 SW6020 6/9/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-NNWP06-002-1.0-1.5-6918 SW7471A 6/9/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-NNWP06-002-3.0-3.5-618EB E903.0 6/9/2018 6/14/2018 7/25/2018 7/30/2018

SB-31-NNWP06-002-3.0-3.5-618EB SW6020 6/9/2018 6/14/2018 6/20/2018 6/26/2018

SB-31-NNWP06-002-3.0-3.5-618EB SW7470A 6/9/2018 6/14/2018 6/27/2018 7/5/2018

SB-31-NNWP06-002-3.0-3.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/21/2018 7/17/2018

SB-31-NNWP06-002-3.0-3.5-6918 SW6020 6/9/2018 6/14/2018 7/13/2018 7/17/2018

SB-31-NNWP06-002-3.0-3.5-6918 SW7471A 6/9/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-NNWP06-002-3.0-3.5-EBMS SW7470A 6/9/2018 6/14/2018 6/27/2018 7/5/2018

SB-31-NNWP06-002-3.0-3.5-EBSD SW7470A 6/9/2018 6/14/2018 6/27/2018 7/5/2018

SS-31-NNWP01-001-06102018 EPA 901.1 6/10/2018 6/14/2018 6/21/2018 7/17/2018

SS-31-NNWP01-001-06102018 SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018

SS-31-NNWP01-001-06102018 SW7471A 6/10/2018 6/14/2018 6/27/2018 7/17/2018

SS-31-NNWP01-001-06102018MS SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018

SS-31-NNWP01-001-06102018SD SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018

SS-31-NNWP01-002-06102018 EPA 901.1 6/10/2018 6/14/2018 6/21/2018 7/17/2018

SS-31-NNWP01-002-06102018 SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018

SS-31-NNWP01-002-06102018 SW7471A 6/10/2018 6/14/2018 6/27/2018 7/17/2018

SS-31-NNWP01-002-06102018-DUP EPA 901.1 6/10/2018 6/14/2018 6/21/2018 7/17/2018

SS-31-NNWP01-002-06102018-DUP SW6020 6/10/2018 6/14/2018 7/13/2018 7/17/2018

SS-31-NNWP01-002-06102018-DUP SW7471A 6/10/2018 6/14/2018 6/27/2018 7/17/2018

SB-31-MS-015-1.0-1.5-06082018 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/20181806306

SB-31-MS-015-1.0-1.5-06082018 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-MS-015-1.0-1.5-06082018 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-MS-015-3.0-3.5-06082018 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-MS-015-3.0-3.5-06082018 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-MS-015-3.0-3.5-06082018 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-MS-025-1.0-1.5-06082018 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-MS-025-1.0-1.5-06082018 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-MS-025-1.0-1.5-06082018 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-MS-025-3.0-3.5-06082018 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018
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SB-31-MS-025-3.0-3.5-06082018 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/20181806306ALGF

SB-31-MS-025-3.0-3.5-06082018 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-MS-025-3.0-3.5-6818-FD EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-MS-025-3.0-3.5-6818-FD SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-MS-025-3.0-3.5-6818-FD SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-MS-025-3.0-3.5-6818MS SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-MS-025-3.0-3.5-6818MS SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-MS-025-3.0-3.5-6818SD SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-MS-025-3.0-3.5-6818SD SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-MS-027-1.0-1.5-06082018 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-MS-027-1.0-1.5-06082018 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-MS-027-1.0-1.5-06082018 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-MS-027-3.0-3.5-06082018 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-MS-027-3.0-3.5-06082018 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-MS-027-3.0-3.5-06082018 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-NNWP03-001-1.0-1.5-6818 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP03-001-1.0-1.5-6818 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-NNWP03-001-1.0-1.5-6818 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-NNWP03-001-3.0-3.5-6818 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP03-001-3.0-3.5-6818 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-NNWP03-001-3.0-3.5-6818 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-NNWP04-001-1.0-1.5-6818 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP04-001-1.0-1.5-6818 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-NNWP04-001-1.0-1.5-6818 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-NNWP04-001-3.0-3.5-6818 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP04-001-3.0-3.5-6818 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-NNWP04-001-3.0-3.5-6818 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-NNWP04-002-1.0-1.5-6818 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP04-002-1.0-1.5-6818 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SB-31-NNWP04-002-1.0-1.5-6818 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SS-31-MS-038-06082018 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SS-31-MS-038-06082018 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SS-31-MS-038-06082018 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SS-31-MS-039-06082018 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SS-31-MS-039-06082018 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SS-31-MS-039-06082018 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SS-31-MS-039-06082018-DUP EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018
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SS-31-MS-039-06082018-DUP SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/20181806306ALGF

SS-31-MS-039-06082018-DUP SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SS-31-MS-039-06082018MS SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SS-31-MS-039-06082018MS SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SS-31-MS-039-06082018MSD SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SS-31-MS-039-06082018MSD SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SS-31-NNWP03-001-06082018 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SS-31-NNWP03-001-06082018 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SS-31-NNWP04-001-06082018 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SS-31-NNWP04-001-06082018 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SS-31-NNWP04-001-06082018 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SS-31-NNWP04-002-06082018 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SS-31-NNWP04-002-06082018 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SS-31-NNWP04-002-06082018 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SS-31-NNWP05-001-06082018 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SS-31-NNWP05-001-06082018 SW6020 6/8/2018 6/14/2018 7/21/2018 7/23/2018

SS-31-NNWP05-001-06082018 SW7471A 6/8/2018 6/14/2018 6/28/2018 7/18/2018

SS-31-NNWP05-001-06082018-EB E903.0 6/8/2018 6/14/2018 7/5/2018 7/11/2018

SS-31-NNWP05-001-06082018-EB SW6020 6/8/2018 6/14/2018 6/20/2018 6/26/2018

SS-31-NNWP05-001-06082018-EB SW7470A 6/8/2018 6/14/2018 6/27/2018 7/5/2018

SB-31-NNWP02-001-1.0-1.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/20181806307

SB-31-NNWP02-001-1.0-1.5-6918 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SB-31-NNWP02-001-1.0-1.5-6918 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SB-31-NNWP02-001-3.0-3.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP02-001-3.0-3.5-6918 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SB-31-NNWP02-001-3.0-3.5-6918 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SB-31-NNWP02-002-1.0-1.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP02-002-1.0-1.5-6918 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SB-31-NNWP02-002-1.0-1.5-6918 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SB-31-NNWP02-002-3.0-3.5-618FD EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP02-002-3.0-3.5-618FD SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SB-31-NNWP02-002-3.0-3.5-618FD SW7471A 6/9/2018 6/14/2018 7/6/2018 7/19/2018

SB-31-NNWP02-002-3.0-3.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP02-002-3.0-3.5-6918 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SB-31-NNWP02-002-3.0-3.5-6918 SW7471A 6/9/2018 6/14/2018 7/6/2018 7/19/2018

SB-31-NNWP03-002-1.0-1.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/20/2018

SB-31-NNWP03-002-1.0-1.5-6918 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018
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SB-31-NNWP03-002-1.0-1.5-6918 SW7471A 6/9/2018 6/14/2018 7/6/2018 7/19/20181806307ALGF

SB-31-NNWP03-002-3.0-3.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/20/2018

SB-31-NNWP03-002-3.0-3.5-6918 SW6020 6/9/2018 6/14/2018 7/27/2018 7/29/2018

SB-31-NNWP03-002-3.0-3.5-6918 SW7471A 6/9/2018 6/14/2018 7/6/2018 7/19/2018

SB-31-NNWP04-001-3.0-3.5-618EB E903.0 6/8/2018 6/14/2018 7/5/2018 7/11/2018

SB-31-NNWP04-001-3.0-3.5-618EB SW6020 6/8/2018 6/14/2018 6/20/2018 6/26/2018

SB-31-NNWP04-001-3.0-3.5-618EB SW7470A 6/8/2018 6/14/2018 6/27/2018 7/5/2018

SB-31-NNWP04-002-3.0-3.5-6818 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP04-002-3.0-3.5-6818 SW6020 6/8/2018 6/14/2018 7/22/2018 7/30/2018

SB-31-NNWP04-002-3.0-3.5-6818 SW7471A 6/8/2018 6/14/2018 7/5/2018 7/19/2018

SB-31-NNWP04-003-1.0-1.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP04-003-1.0-1.5-6918 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SB-31-NNWP04-003-1.0-1.5-6918 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SB-31-NNWP04-003-3.0-3.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP04-003-3.0-3.5-6918 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SB-31-NNWP04-003-3.0-3.5-6918 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SB-31-NNWP05-001-1.0-1.5-6818 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP05-001-1.0-1.5-6818 SW6020 6/8/2018 6/14/2018 7/22/2018 7/30/2018

SB-31-NNWP05-001-1.0-1.5-6818 SW7471A 6/8/2018 6/14/2018 7/5/2018 7/19/2018

SB-31-NNWP05-001-3.0-3.5-6818 EPA 901.1 6/8/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP05-001-3.0-3.5-6818 SW6020 6/8/2018 6/14/2018 7/22/2018 7/30/2018

SB-31-NNWP05-001-3.0-3.5-6818 SW7471A 6/8/2018 6/14/2018 7/5/2018 7/19/2018

SB-31-NNWP05-002-1.0-1.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP05-002-1.0-1.5-6918 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SB-31-NNWP05-002-1.0-1.5-6918 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SB-31-NNWP05-002-3.0-3.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SB-31-NNWP05-002-3.0-3.5-6918 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SB-31-NNWP05-002-3.0-3.5-6918 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SB-31-NNWP06-001-1.0-1.5-618FD EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/20/2018

SB-31-NNWP06-001-1.0-1.5-618FD SW6020 6/9/2018 6/14/2018 7/27/2018 7/29/2018

SB-31-NNWP06-001-1.0-1.5-618FD SW7471A 6/9/2018 6/14/2018 7/6/2018 7/19/2018

SB-31-NNWP06-001-1.0-1.5-6918 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/20/2018

SB-31-NNWP06-001-1.0-1.5-6918 SW6020 6/9/2018 6/14/2018 7/27/2018 7/29/2018

SB-31-NNWP06-001-1.0-1.5-6918 SW7471A 6/9/2018 6/14/2018 7/6/2018 7/19/2018

SS-31-NNWP02-001-06092018 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SS-31-NNWP02-001-06092018 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SS-31-NNWP02-001-06092018 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018
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TABLE D1-10.  Sample Chronology  -  Data Summary

Laboratory           SDG Sample Identification Method Sample Date Receive Date Extract Date Analysis Date

SS-31-NNWP02-002-06092018 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/20181806307ALGF

SS-31-NNWP02-002-06092018 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SS-31-NNWP02-002-06092018 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SS-31-NNWP03-002-06092018 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SS-31-NNWP03-002-06092018 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SS-31-NNWP03-002-06092018 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SS-31-NNWP03-002-6918MS SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SS-31-NNWP03-002-6918MSD SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SS-31-NNWP04-003-06092018 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SS-31-NNWP04-003-06092018 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SS-31-NNWP04-003-06092018 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SS-31-NNWP05-002-06092018 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SS-31-NNWP05-002-06092018 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SS-31-NNWP05-002-06092018 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SS-31-NNWP06-001-06092018 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SS-31-NNWP06-001-06092018 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SS-31-NNWP06-001-06092018 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SS-31-NNWP06-002-06092018 EPA 901.1 6/9/2018 6/14/2018 6/28/2018 7/23/2018

SS-31-NNWP06-002-06092018 SW6020 6/9/2018 6/14/2018 7/22/2018 7/30/2018

SS-31-NNWP06-002-06092018 SW7471A 6/9/2018 6/14/2018 7/5/2018 7/19/2018

SB-31-MS-011-1.0-1.5-61018-FD EPA 901.1 6/10/2018 6/14/2018 6/29/2018 7/24/20181806308

SB-31-MS-011-1.0-1.5-61018-FD SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/2018

SB-31-MS-011-1.0-1.5-61018-FD SW7471A 6/10/2018 6/14/2018 7/6/2018 7/23/2018

SB-31-MS-011-1.0-1.5-61018MS SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/2018

SB-31-MS-011-1.0-1.5-61018MS SW7471A 6/10/2018 6/14/2018 7/6/2018 7/23/2018

SB-31-MS-011-1.0-1.5-61018SD SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/2018

SB-31-MS-011-1.0-1.5-61018SD SW7471A 6/10/2018 6/14/2018 7/6/2018 7/23/2018

SB-31-MS-011-3.0-3.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/29/2018 7/24/2018

SB-31-MS-011-3.0-3.5-06102018 SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/2018

SB-31-MS-011-3.0-3.5-06102018 SW7471A 6/10/2018 6/14/2018 7/6/2018 7/23/2018

SB-31-MS-022-1.0-1.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/29/2018 7/24/2018

SB-31-MS-022-1.0-1.5-06102018 SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/2018

SB-31-MS-022-1.0-1.5-06102018 SW7471A 6/10/2018 6/14/2018 7/6/2018 7/23/2018

SB-31-MS-022-1.0-1.5-61018-FD EPA 901.1 6/10/2018 6/14/2018 6/29/2018 7/24/2018

SB-31-MS-022-1.0-1.5-61018-FD SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/2018

SB-31-MS-022-1.0-1.5-61018-FD SW7471A 6/10/2018 6/14/2018 7/6/2018 7/23/2018

SB-31-MS-022-3.0-3.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/29/2018 7/24/2018
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TABLE D1-10.  Sample Chronology  -  Data Summary

Laboratory           SDG Sample Identification Method Sample Date Receive Date Extract Date Analysis Date

SB-31-MS-022-3.0-3.5-06102018 SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/20181806308ALGF

SB-31-MS-022-3.0-3.5-06102018 SW7471A 6/10/2018 6/14/2018 7/6/2018 7/23/2018

SB-31-MS-023-1.0-1.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/29/2018 7/24/2018

SB-31-MS-023-1.0-1.5-06102018 SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/2018

SB-31-MS-023-1.0-1.5-06102018 SW7471A 6/10/2018 6/14/2018 7/6/2018 7/23/2018

SB-31-MS-023-3.0-3.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/29/2018 7/24/2018

SB-31-MS-023-3.0-3.5-06102018 SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/2018

SB-31-MS-023-3.0-3.5-06102018 SW7471A 6/10/2018 6/14/2018 7/6/2018 7/23/2018

SB-31-MS-024-1.0-1.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/29/2018 7/24/2018

SB-31-MS-024-1.0-1.5-06102018 SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/2018

SB-31-MS-024-1.0-1.5-06102018 SW7471A 6/10/2018 6/14/2018 7/6/2018 7/23/2018

SB-31-MS-024-3.0-3.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/29/2018 7/24/2018

SB-31-MS-024-3.0-3.5-06102018 SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/2018

SB-31-MS-024-3.0-3.5-06102018 SW7471A 6/10/2018 6/14/2018 6/28/2018 7/18/2018

SB-31-MS-024-3.0-3.5-61018-EB E903.0 6/10/2018 6/14/2018 7/5/2018 7/11/2018

SB-31-MS-024-3.0-3.5-61018-EB SW6020 6/10/2018 6/14/2018 6/20/2018 6/26/2018

SB-31-MS-024-3.0-3.5-61018-EB SW7470A 6/10/2018 6/14/2018 6/27/2018 7/5/2018

SB-31-MS-037-1.0-1.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/29/2018 7/24/2018

SB-31-MS-037-1.0-1.5-06102018 SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/2018

SB-31-MS-037-1.0-1.5-06102018 SW7471A 6/10/2018 6/14/2018 7/6/2018 7/23/2018

SB-31-MS-037-3.0-3.5-06102018 EPA 901.1 6/10/2018 6/14/2018 6/29/2018 7/24/2018

SB-31-MS-037-3.0-3.5-06102018 SW6020 6/10/2018 6/14/2018 7/17/2018 7/20/2018

SB-31-MS-037-3.0-3.5-06102018 SW7471A 6/10/2018 6/14/2018 7/6/2018 7/23/2018

SB-31-MS-001-1.0-1.5-61018 E903.1 6/10/2018 6/14/2018 9/12/2018 9/18/20181808043

SB-31-NNWP02-002-1.0-1.5-6918 E903.1 6/9/2018 6/14/2018 9/12/2018 9/18/2018

SS-31-NNWP03-001-6818 E903.1 6/8/2018 6/14/2018 9/12/2018 9/18/2018

SDG = sample delivery group

ALGF = ALS LAB GROUP, FORT COLLINS, CO
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Data Quality Evaluation Summary 
Jacobs Engineering Group Inc. (Jacobs) collected and analyzed soil samples in support of the Removal 
Site Evaluation (RSE) data gap field activities at Firelight No. 6 Mine Site (Mine Site) in the Firelight Mine 
Area. Jacobs conducted the work, on behalf of Cyprus Amax Minerals Company, in accordance with the 
RSE Work Plan (Jacobs 2017a) and approved RSE Work Plan Addendum (Jacobs 2018). The Work Plan 
and Work Plan Addendum cover the implementation of soil and surface water sampling for a variety of 
analytical parameters to characterize chemical and radiological conditions at the site. All analytical data 
from the sampling activities were evaluated as described in the Program Quality Assurance Project Plan 
for Consent Decree Sites (QAPP) (Jacobs 2017b). This Data Quality Evaluation Summary report 
summarizes the results of the Quality Assurance/Quality Control (QA/QC) activities prescribed in the 
QAPP and provides a data usability assessment. The QAPP identifies the method-specific QC 
requirements for each analytical parameter and matrix. The QAPP also defines a plan to test that the 
correct sampling, analytical, and data reduction procedures were followed by using audits and data 
validation. This report is a general data quality assessment designed to summarize data issues.  

Analytical Data 

From September 24, 2019 to December 11, 2019, the field team collected 104 environmental soil 
samples, 11 soil field duplicates (FDs), and 8 equipment blanks (EBs). The samples were shipped 
overnight to ALS Environmental Laboratory in Fort Collins, Colorado, for analysis. 

ALS Environmental Laboratory divided the samples into eight sample delivery groups (SDGs) as 
identified in Table D2-1. Five methods were used to analyze the environmental samples. Samples were 
analyzed for one or more of the following analytes/methods: 

• Radium-226 (Ra-226) by U.S. Environmental Protection Agency (U.S. EPA) Methods 901.1 and 
903.1 (modified for soil) 

• Total Metals by U.S. EPA Method 6020 

• Total Mercury by U.S. EPA Methods SW7470A/7471A 

Jacobs’ chemists evaluated the SDGs for data quality. Analytical performance initially was assessed on 
an SDG or an analytical batch basis. The association of laboratory QC samples and environmental 
samples from the same analytical batches is determined by the laboratory lot control number. The 
assessment of data included a review of the following: 

1. Chain-of-custody (CoC) documentation, including review of sample cooler temperatures and 
appropriate sample preservation 

2. Holding-time compliance  

3. Required QC samples at the specified frequencies  

4. Flagging for method blanks  

5. Laboratory control spiking samples and laboratory control spiking duplicates (LCS/LCSDs) 

6. Surrogate spike recoveries for organic analyses  

7. Analytical spike data (for example, post-digestion spikes for metals analyses) 

8. Matrix spike/matrix spike duplicate (MS/MSD) samples on a site/location basis  

9. Initial and continuing calibration information 

10. Other method-specific criteria defined by the QAPP 

Field samples also were reviewed to ascertain field compliance and data quality issues. This included a 
review of EBs and FDs. 
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Data flags were assigned according to the QC acceptance limits defined in the QAPP. The data validation 
flags for each SDG are summarized in each data quality validation report. These flags, and the reason for 
each flag, are entered into the electronic database and are available to data users. Multiple flags can 
routinely be applied to a specific sample method/matrix/analyte combination, but there will be only one 
final flag. As discussed below, a final flag is applied to the data based on the flags entered into the 
database and is the most conservative of the applied validation flags. The final flag also includes matrix 
and blank sample impacts.  

The data flags are listed in the QAPP and are defined as follows: 

J = Analyte concentration considered an estimated value because one or more QC specifications were 
not met, or concentration is greater than the method detection limit (MDL) but less than the project 
quantitation limit. 

R = Rejected result; identification and/or quantitation could not be verified because critical QC 
specifications were not met.  

U = Analyte was not detected. 

UJ = Analyte was not detected. The sample quantitation limit is estimated. 

Findings 

The overall summaries of the data validation are contained in the following sections. Qualified data are 
listed in Table D2-2, which represents the final validation flag applied to the data. 

Flagging Summary 

The frequency of field and laboratory QC samples and the associated control criteria are specified in the 
QAPP. These control criteria were used to evaluate the laboratory data. Any laboratory flags that were 
applied to the data that were not consistent with the data flags listed in the QAPP were marked as invalid 
and replaced with the appropriate data flag (for example, “J” or “U”).  

Low-level Detects 

Sample results between the MDL and the reporting limit (RL) were flagged “J”. The qualified results 
represent values determined at levels where the true value of the measured chemical could not be 
quantified with a high degree of confidence. The laboratory data met the RLs specified in the QAPP. All 
data flagged for low-level imprecision were the result of the sample concentrations and were not related 
to laboratory performance. The data user may consider these qualified results as estimates when making 
project decisions. 

In some cases, screening levels or action criteria might reflect levels that are below the RL. The RLs 
represented in the QAPP are the industry standard for the methods listed. Developing new analytical 
methodologies and modifying existing protocols are normally both beyond the project scope. Therefore, 
the detection-level limitations will be compared during the project decision-making process. 

Holding Time and Preservation 

All holding time and preservation criteria were met with the following exceptions: 

• One soil sample was analyzed more than 2 times past the method recommended analytical holding 
time of 28 days for mercury.  

• A number of soil boring samples (deeper depths) were on hold pending results from the shallower 
depths. The samples were not released until well past the holding time. The associated data were 
qualified as an estimated detected result and flagged “J” in the sample.  
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Calibration 

Initial and continuing calibration analyses were performed as required by the methods and acceptance 
criteria were met. 

In some cases, the sample density was less than the associated calibration standard density, which 
exceeded the limit of ± 15 percent of the density of the calibration standard, denoting a significant density 
difference between the sample and calibration standard. Consequently, the Ra-226 results may be biased 
high. A total of 13 detected soil results were qualified as estimated concentrations and flagged “J.”  

Activity concentrations above the calculated MDC were reported in some instances where minimum 
nuclide identification criteria were not met for Ra-226, and thus were reported as tentative identifications 
by the laboratory. A total of 16 detected soil results were qualified as estimated non-detects and flagged 
“UJ.” 

Method Blanks 

Method blanks were analyzed at the required frequency and were free of contamination, with the 
following exceptions: 

• Molybdenum was detected at a concentration less than the RL in one or more laboratory method 
blanks associated with U.S. EPA Method SW6020. A total of 18 associated detected soil results were 
less than or equal to 5 times the blank concentrations and were qualified as not detected and flagged 
“U.”  

• Mercury was detected less than the RL in one or more laboratory method blanks associated with 
U.S. EPA Method SW7471. A total of 72 associated detected soil sample results were less than or 
equal to 5 times the blank concentrations and were qualified as not detected and flagged “U,” while 
one associated detected soil sample result was flagged “UJ” (result was also qualified as estimated 
for missed HT; therefore, the combined flag was reported). 

Laboratory Control Samples 

LCS/LCSDs were analyzed as required and accuracy and precision criteria were met. 

Matrix Spikes 

MS/MSD samples were analyzed as required and accuracy and precision criteria were met with the 
following exception: 

• The MS or MSD recoveries for arsenic, thorium, or vanadium exceeded the lower control limit (LCL) 
in two soil samples associated with U.S. EPA Method SW6020. Four detected native soil results were 
qualified as estimated concentrations and flagged “J.”  

Laboratory Duplicates 

Laboratory duplicates were analyzed at the required frequency, and precision criteria were met. 

Field Blanks 

EBs were collected and analyzed at the required frequency, were free of contamination, with the following 
exception: 

• Molybdenum was detected at a concentration less than the RL in one or more EBs associated with 
U.S. EPA Method SW6020. Four associated detected soil sample results were less than or equal to 
5 times the blank concentrations and were qualified as not detected and flagged “U.”  
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Field Duplicates 

FDs were collected and analyzed at the required frequency, and precision criteria generally met, with the 
following exception: 

• Arsenic or vanadium from one soil FD pair exceeded the relative percent differences (RPD) 
acceptance criteria of 50 percent. Four detected native and FD soil results were qualified as 
estimated concentrations and flagged “J.” 

Other Laboratory QC Samples (Serial Dilutions/Post Digestion Spikes) 

Post-digestion spikes and serial dilutions were performed and analyzed for metals analyses as requested 
by the method. All acceptance criteria were met, with the following exception: 

• The percent difference between the native sample and serial dilution results for uranium exceeded 
the control limit of less than 10 percent for one soil sample. One detected native soil result was 
qualified as an estimated concentration and flagged “J.” 

Overall Assessment 

The goal of this assessment is to demonstrate that a sufficient number of representative samples were 
collected, and the resulting analytical data can be used to support the decision-making process. The 
following summary highlights the precision, accuracy, representativeness, completeness, and 
comparability (PARCC) findings for the defined events: 

• Precision of the data was verified through the review of the field and laboratory data quality 
indicators that include: FD, laboratory duplicate, LCS/LCSD, and MS/MSD RPD. Precision was 
generally acceptable; however, a few analytes were qualified as estimated due to FD issues. 

• Accuracy of the data was verified through the review of the calibration, LCS/LCSDs, post digestion 
spike, and MS/MSD recoveries, as well as the evaluation of method/field blank data. Accuracy was 
generally acceptable; however, a few analytes were qualified as estimated due to calibration or 
MS/MSD issues. Several analytes were qualified as not detected to blank contamination. 

• Representativeness of the data was verified through the sample’s collection, storage and 
preservation procedures and the verification of holding-time compliance. No issues were reported for 
sample collection or storage procedures. One mercury sample was analyzed past hold time criteria, 
resulting in the data being qualified as estimated. The remaining data were reported from analyses 
within the U.S. EPA recommended holding time.   

• Comparability of the data was verified through the use of standard U.S. EPA analytical procedures 
and standard units for reporting. Results obtained are comparable to industry standards in that the 
collection and analytical techniques followed approved, documented procedures. 

• Completeness is a measure of the number of valid measurements obtained in relation to the total 
number of measurements planned. Completeness is expressed as the percentage of valid or usable 
measurements compared to planned measurements. Valid data are defined as all data that are not 
rejected for project use. All data were considered valid. The completeness goal of 90 percent was 
met for all method/analytes combinations. 

The data can be used for project decisions taking into consideration the validation flags applied to the 
samples. 

Evaluation of 100 percent of the chemical data was performed by using the QAPP as a guide for data 
quality evaluation. No systematic protocol errors were identified on the basis of the QA program setup or 
during the monitoring of the field or laboratory efforts. 
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Data Management 

Sampling activity logs and laboratory analytical data are maintained in a project database and/or in 
project files, where appropriate. Data were collected and include, but are not limited to, the following 
items: 

Field Data 

• Daily field progress reports 
• Field worksheets 
• Daily field notebooks 
• Groundwater sample collection logs 
• CoC reports 

Laboratory Data 

• Laboratory data packages grouped by SDG 
• Corrective action reports 
• Laboratory MDL studies 
• Internal data evaluation reports for all data 

Laboratory data were received in both hardcopy (original and one copy) and in electronic comma-
delimited American Standard Code for Information Interchange (ASCII) format. The receipt of both data 
types was logged into the sample-tracking program to determine completeness and laboratory 
turnaround-time compliance.  

All data quality evaluation is done using a semiautomated data validation program that uses laboratory 
hardcopy and electronic data simultaneously. All validation flags and discoveries are entered into the 
project database and are linked directly to each individual data point. This process compares hardcopy 
data to electronic data. All data quality validation reports are generated from the electronic database. 

The data management system was designed to maintain the usability and integrity of the data through a 
series of procedures and QC checks that began at the field site and carried through to the generation of 
data for the user. These data included both the chemical data and field operation information. Both the 
chemical data and the field data were handled in a relational database. 

The laboratory hardcopy report original and electronic data are stored in the project files and project local 
area network hard drive areas in the Jacobs office in Redding, California. The original field data forms are 
stored in the Jacobs office in Redding, California. Laboratories are required to archive the analytical data 
as outlined in the QAPP. 

References 

Jacobs Engineering Group Inc. (Jacobs). 2017a. Removal Site Evaluation Work Plan for Consent Decree 
Sites. October. 

Jacobs Engineering Group Inc. (Jacobs). 2017b. Quality Assurance Project Plan for Consent Decree 
Sites. October.  

Jacobs Engineering Group Inc. (Jacobs). 2018. Draft Addendum to Removal Site Evaluation Work Plan 
for Consent Decree Sites: Group 1 Mine Sites. August.  

 



 

 

Tables



Table D2-1. Samle Delivery Groups

Removal Site Evaluation Report, Firelight Mine Sites, Cyprus Amax Minerals Company

1909564 1910158

1909565 1910159

1910156 1912100

1910157 1912259



Table D2-2. Data Qualification Summary

Removal Site Evaluation Report, Firelight Mine Sites, Cyprus Amax Minerals Company

FIELD ID METHOD ANALYTE

FINAL 

RESULT UNITS

FINAL 

QUALIFIER

VALIDATION

REASON CODE

SS-FL-B3-001-09242019 SW6020 Molybdenum 0.079 mg/kg U LB<RL

SS-FL-B3-002-09242019 SW6020 Molybdenum 0.19 mg/kg U LB<RL

SS-FL-B3-003-09242019 SW6020 Molybdenum 0.068 mg/kg U LB<RL

SS-FL-B3-003-09242019-DUP SW6020 Molybdenum 0.067 mg/kg U LB<RL

SS-FL-B3-004-09242019 SW6020 Molybdenum 0.093 mg/kg U LB<RL

SS-FL-B3-005-09242019 SW6020 Molybdenum 0.19 mg/kg U LB<RL

SS-FL-B3-006-09242019 SW6020 Molybdenum 0.07 mg/kg U LB<RL

SS-FL-B3-007-09242019 SW6020 Molybdenum 0.067 mg/kg U LB<RL

SS-FL-B3-008-09242019 SW6020 Molybdenum 0.15 mg/kg U LB<RL

SS-FL-B3-009-09242019 SW6020 Molybdenum 0.073 mg/kg U LB<RL

SS-FL-B3-010-09242019 SW6020 Molybdenum 0.078 mg/kg U LB<RL

SS-FL-B3-011-09242019 SW6020 Molybdenum 0.067 mg/kg U LB<RL

SS-FL-B3-012-09242019 SW6020 Molybdenum 0.075 mg/kg U LB<RL

SS-FL-B3-014-09242019 SW6020 Molybdenum 0.068 mg/kg U LB<RL

SS-FL-B3-015-09242019 SW6020 Molybdenum 0.097 mg/kg U LB<RL

SS-FL-B3-016-09242019 SW6020 Molybdenum 0.065 mg/kg U LB<RL

SS-FL-B3-017-09242019 SW6020 Molybdenum 0.061 mg/kg U LB<RL

SS-FL-B3-018-09242019 SW6020 Molybdenum 0.065 mg/kg U LB<RL

SS-FL-B3-001-09242019 E901.1 Radium-226 0.51 pci/g UJ EstVal

SS-FL-B3-002-09242019 E901.1 Radium-226 0.89 pci/g J EstVal

SS-FL-B3-004-09242019 E901.1 Radium-226 0.48 pci/g UJ EstVal

SS-FL-B3-005-09242019 E901.1 Radium-226 0.99 pci/g J EstVal

SS-FL-B3-006-09242019 E901.1 Radium-226 0.43 pci/g UJ EstVal

SS-FL-B3-008-09242019 E901.1 Radium-226 0.83 pci/g UJ EstVal

SS-FL-B3-011-09242019 E901.1 Radium-226 0.43 pci/g UJ EstVal

SS-FL-B3-013-09242019 E901.1 Radium-226 0.54 pci/g J EstVal

SS-FL-B3-013-09242019-DUP E901.1 Radium-226 0.62 pci/g J EstVal

SS-FL-B3-016-09242019 E901.1 Radium-226 0.4 pci/g UJ EstVal

SS-FL-B3-019-09242019 E901.1 Radium-226 0.32 pci/g UJ EstVal

SS-FL-B3-021-09242019 E901.1 Radium-226 0.44 pci/g UJ EstVal

SS-FL-B3-022-09242019 E901.1 Radium-226 0.53 pci/g UJ EstVal

SS-FL-B3-025-09242019 E901.1 Radium-226 0.44 pci/g UJ EstVal

SB-31-NNWP05-003-3.0-4.0-09282019 SW7471 Mercury 0.012 mg/kg U LB<RL

SB-31-NNWP05-003-5.0-6.0-09282019 E901.1 Radium-226 1.76 pci/g J EstVal

SB-31-NNWP05-003-5.0-6.0-09282019 SW7471 Mercury 0.012 mg/kg U LB<RL

SB-31-NNWP05-004-1.0-2.0-09282019 SW7471 Mercury 0.013 mg/kg U LB<RL

SB-31-NNWP05-004-10.0-11.0-09282019 E901.1 Radium-226 205 pci/g J EstVal

SB-31-NNWP05-004-10.0-11.0-09282019 SW7471 Mercury 0.035 mg/kg U LB<RL

SB-31-NNWP05-004-3.0-4.0-09282019 SW7471 Mercury 0.012 mg/kg U LB<RL

SB-31-NNWP05-004-5.0-6.0-09282019 SW7471 Mercury 0.012 mg/kg U LB<RL

SB-31-NNWP05-004-7.0-8.0-09282019 SW7471 Mercury 0.022 mg/kg U LB<RL

SB-31-NNWP05-004-9.0-10.0-09282019 E901.1 Radium-226 295 pci/g J EstVal

SB-31-NNWP05-004-9.0-10.0-09282019 SW7471 Mercury 0.032 mg/kg U LB<RL

SS-31-NNWP05-003-09272019 E901.1 Radium-226 0.54 pci/g UJ EstVal

SS-31-NNWP05-003-09272019 SW7471 Mercury 0.0042 mg/kg U LB<RL

SS-31-NNWP05-003-09272019-DUP SW7471 Mercury 0.013 mg/kg U LB<RL

SS-31-NNWP05-004-09272019 E901.1 Radium-226 0.48 pci/g UJ EstVal

SS-31-NNWP05-004-09272019 SW6020 Molybdenum 0.086 mg/kg U FB<RL

SS-31-NNWP05-004-09272019 SW7471 Mercury 0.0099 mg/kg U LB<RL

SS-31-NNWP05-004-09272019-DUP SW6020 Molybdenum 0.089 mg/kg U FB<RL

SS-31-NNWP05-004-09272019-DUP SW7471 Mercury 0.012 mg/kg U LB<RL

SS-31-NNWP05-005-09282019 SW6020 Arsenic 4 mg/kg J FD>RPD|MS<LCL

SS-31-NNWP05-005-09282019 SW6020 Thorium 2.1 mg/kg J MS<LCL

SS-31-NNWP05-005-09282019 SW6020 Vanadium 15 mg/kg J FD>RPD|MS<LCL

SS-31-NNWP05-005-09282019 SW7471 Mercury 0.0098 mg/kg U LB<RL

SS-31-NNWP05-005-09282019-DUP SW6020 Arsenic 1.2 mg/kg J FD>RPD



Table D2-2. Data Qualification Summary

Removal Site Evaluation Report, Firelight Mine Sites, Cyprus Amax Minerals Company

FIELD ID METHOD ANALYTE

FINAL 

RESULT UNITS

FINAL 

QUALIFIER

VALIDATION

REASON CODE

SS-31-NNWP05-005-09282019-DUP SW6020 Vanadium 6.7 mg/kg J FD>RPD

SS-31-NNWP05-005-09282019-DUP SW7471 Mercury 0.012 mg/kg U LB<RL

SB-31-MS-023-3.5-4.0-09302019 E901.1 Radium-226 0.66 pci/g J EstVal

SB-31-MS-023-3.5-4.0-09302019 SW7471 Mercury 0.0082 mg/kg U LB<RL

SB-31-NNWP01-002-4.0-5.0-09302019 SW7471 Mercury 0.022 mg/kg U LB<RL

SB-31-NNWP04-002-5.0-6.0-09302019 E901.1 Radium-226 0.52 pci/g UJ EstVal

SB-31-NNWP04-002-5.0-6.0-09302019 SW7471 Mercury 0.0037 mg/kg U LB<RL

SB-31-NNWP04-002-7.0-8.0-09302019 E901.1 Radium-226 1.18 pci/g J EstVal

SB-31-NNWP04-002-8.0-9.0-09302019 E901.1 Radium-226 1.03 pci/g J EstVal

SB-31-NNWP04-003-5.0-6.0-09282019 SW7471 Mercury 0.0037 mg/kg U LB<RL

SB-31-NNWP04-003-7.0-8.0-09282019 SW7471 Mercury 0.0081 mg/kg U LB<RL

SB-31-NNWP04-003-9.0-10.0-09282019 SW7471 Mercury 0.013 mg/kg U LB<RL

SB-31-NNWP05-001-5.0-6.0-09282019 SW7471 Mercury 0.0045 mg/kg U LB<RL

SB-31-NNWP05-001-9.0-10.0-09282019 SW7471 Mercury 0.0015 mg/kg U LB<RL

SB-31-NNWP05-002-5.0-6.0-09302019 SW7471 Mercury 0.0031 mg/kg U LB<RL

SB-31-NNWP05-002-7.0-8.0-09302019 SW7471 Mercury 0.0072 mg/kg U LB<RL

SB-31-NNWP05-002-9.0-10.0-09302019 SW7471 Mercury 0.0078 mg/kg U LB<RL

SB-31-NNWP05-005-1.0-2.0-09282019 SW7471 Mercury 0.003 mg/kg U LB<RL

SB-31-NNWP05-005-3.0-4.0-09282019 SW7471 Mercury 0.0041 mg/kg U LB<RL

SB-31-NNWP05-005-5.0-6.0-09282019 SW7471 Mercury 0.0057 mg/kg U LB<RL

SB-31-NNWP05-005-9.0-10.0-09282019 SW7471 Mercury 0.0028 mg/kg U LB<RL

SB-31-NNWP06-001-4.0-5.0-09302019 E901.1 Radium-226 1.44 pci/g J EstVal

SB-31-H01-001-5.0-6.0-10012019 SW7471 Mercury 0.0084 mg/kg U LB<RL

SB-31-H01-001-6.0-7.0-10012019 SW7471 Mercury 0.0086 mg/kg U LB<RL

SB-31-H01-007-1.0-2.0-10012019 E901.1 Radium-226 0.45 pci/g UJ EstVal

SB-31-H01-007-1.0-2.0-10012019 SW7471 Mercury 0.0092 mg/kg U LB<RL

SB-31-H01-007-3.0-4.0-10012019 E901.1 Radium-226 0.88 pci/g UJ EstVal

SB-31-H01-007-3.0-4.0-10012019 SW7471 Mercury 0.012 mg/kg U LB<RL

SB-31-H01-007-5.0-6.0-10012019 E901.1 Radium-226 1.21 pci/g J EstVal

SB-31-H01-007-5.0-6.0-10012019 SW7471 Mercury 0.01 mg/kg U LB<RL

SB-31-H01-008-1.0-2.0-10012019 SW7471 Mercury 0.01 mg/kg U LB<RL

SB-31-H01-008-3.0-4.0-10012019 SW7471 Mercury 0.011 mg/kg U LB<RL

SB-31-MS-040-1.0-2.0-10012019 SW7471 Mercury 0.013 mg/kg U LB<RL

SB-31-MS-040-3.0-4.0-10012019 SW7471 Mercury 0.013 mg/kg U LB<RL

SB-31-MS-040-4.0-5.0-10012019 SW7471 Mercury 0.014 mg/kg U LB<RL

SB-31-NNWP03-001-5.0-6.0-10012019 SW7471 Mercury 0.014 mg/kg U LB<RL

SB-31-NNWP03-001-7.0-8.0-10012019 SW7471 Mercury 0.019 mg/kg U LB<RL

SB-31-NNWP03-001-9.0-10.0-10012019 E901.1 Radium-226 3.85 pci/g J EstVal

SS-31-H01-007-10012019 SW6020 Uranium (U) 0.79 mg/kg J SerDil

SS-31-H01-007-10012019 SW7471 Mercury 0.0054 mg/kg U LB<RL

SS-31-H01-007-10012019-DUP SW7471 Mercury 0.01 mg/kg U LB<RL

SS-31-MS-040-10012019 SW7471 Mercury 0.0043 mg/kg U LB<RL

SS-31-MS-040-10012019-DUP SW6020 Molybdenum 0.069 mg/kg U FB<RL

SS-31-MS-040-10012019-DUP SW7471 Mercury 0.0095 mg/kg U LB<RL

SS-31-NNWP04-004-10022019 SW7471 Mercury 0.01 mg/kg U LB<RL

SB-31-MS-041-1.0-2.0-10022019 SW7471 Mercury 0.0057 mg/kg U LB<RL

SB-31-MS-041-3.0-4.0-10022019 SW7471 Mercury 0.0059 mg/kg U LB<RL

SB-31-MS-041-5.0-6.0-10022019 SW6020 Arsenic 8.4 mg/kg J MS<LCL

SB-31-MS-041-5.0-6.0-10022019 SW7471 Mercury 0.005 mg/kg U LB<RL

SB-31-NNWP04-004-1.0-2.0-10022019 SW7471 Mercury 0.011 mg/kg U LB<RL

SB-31-NNWP04-004-3.0-4.0-10022019 SW7471 Mercury 0.011 mg/kg U LB<RL

SB-31-NNWP04-004-5.0-6.0-10022019 SW7471 Mercury 0.0092 mg/kg U LB<RL

SB-31-NNWP04-005-1.0-2.0-10022019 SW7471 Mercury 0.008 mg/kg U LB<RL

SB-31-NNWP04-005-3.0-4.0-10022019 E901.1 Radium-226 0.64 pci/g UJ EstVal

SB-31-NNWP04-005-3.0-4.0-10022019 SW7471 Mercury 0.0078 mg/kg U LB<RL

SB-31-NNWP04-005-5.0-6.0-10022019 SW7471 Mercury 0.0092 mg/kg U LB<RL
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SB-31-NNWP04-005-7.0-8.0-10022019 SW7471 Mercury 0.0089 mg/kg U LB<RL

SB-31-NNWP05-006-1.0-2.0-10022019 SW7471 Mercury 0.01 mg/kg U LB<RL

SB-31-NNWP05-006-3.0-4.0-10022019 SW7471 Mercury 0.011 mg/kg U LB<RL

SB-31-NNWP05-006-5.0-6.0-10022019 SW7471 Mercury 0.027 mg/kg U LB<RL

SB-31-NNWP05-006-7.0-8.0-10022019 SW7471 Mercury 0.013 mg/kg U LB<RL

SB-31-NNWP05-007-1.0-2.0-10022019 SW7471 Mercury 0.0066 mg/kg U LB<RL

SB-31-NNWP05-007-3.0-4.0-10022019 SW7471 Mercury 0.0065 mg/kg U LB<RL

SB-31-NNWP05-007-5.0-6.0-10022019 SW7471 Mercury 0.0069 mg/kg U LB<RL

SB-31-NNWP05-007-7.0-8.0-10022019 SW7471 Mercury 0.0054 mg/kg U LB<RL

SB-31-NNWP05-007-9.0-10.0-10022019 SW7471 Mercury 0.0045 mg/kg U LB<RL

SS-31-H01-008-10022019 SW7471 Mercury 0.0086 mg/kg U LB<RL

SS-31-MS-041-10022019 SW7471 Mercury 0.0049 mg/kg U LB<RL

SS-31-MS-041-10022019-DUP SW7471 Mercury 0.0046 mg/kg U LB<RL

SS-31-NNWP04-004-10022019-DUP SW7471 Mercury 0.011 mg/kg U LB<RL

SS-31-NNWP04-005-10022019 SW6020 Molybdenum 0.072 mg/kg U FB<RL

SS-31-NNWP04-005-10022019 SW7471 Mercury 0.009 mg/kg U LB<RL

SS-31-NNWP05-006-10022019 SW7471 Mercury 0.0089 mg/kg U LB<RL

SS-31-NNWP05-007-10022019 SW7471 Mercury 0.0087 mg/kg U LB<RL

SB-31-MS-022-7.0-8.0-09302019 SW7471 Mercury 0.004 mg/kg UJ HTx2>UCL|LB<RL

Validation Reason Codes

SerDil = Native/serial dilution results exceeds the percent difference criteria

ESTVAL = Estimated value

FB<RL = Field blank contamination less than the reporting limit

LB<RL = Laboratory blank contamination less than the reporting limit

FD>RPD = Native/FD results exceeds the relative percent difference criteria

MS<LCL = Matrix spike recovery less than lower control limit

HTx2>UCL =Method recommended holding time was exceeded by greater than 2 times
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Total Extractable Petroleum Hydrocarbons 

(Diesel) 
Case Narrative 

 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1711276 
 
1. This report consists of 2 soil samples.  The samples were received intact by ALS on 11/13/17. 

The samples were received at ambient temperature. 
 
2. The soil samples were extracted by adding a methanol/water solution to the soil followed by 

hexane according to the current revision of SOP 603, which was developed at ALS.  This mixture 
is shaken and the hexane portion of the two-phase solution is removed for analysis. 

 
2. The samples were analyzed following the current revision of SOP 406 generally based on SW-

846 Methods 8000C and 8015D.  TEPH is a multicomponent mixture and is quantitated by 
summing the entire carbon range, rather than individual peaks.  The carbon range integrated in 
this test extends from C10 to C28. 
 

3. All initial and continuing calibration criteria were met.  
 
4. All method blank criteria were met. 
 
5. All laboratory control sample and laboratory control sample duplicate recoveries and RPDs were 

within the acceptance criteria.  
 
6. Matrix QC was performed for this analysis.  Since a sample from this order number was not the 

selected quality control (QC) sample, matrix specific QC results are not included in this report.   
 
7. The samples were extracted and analyzed within the established holding time. 
 
8. All surrogate recoveries were within acceptance criteria.  
 
9. Manual integrations are performed when needed to provide consistent and defensible data 

following the guidelines in the current revision of SOP 939.   
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ALS 
Data Qualifier Flags 
Organics 
 
 
 
 
 
U or ND: This flag indicates that the compound was analyzed for but not detected. 
 
J: This flag indicates an estimated value.  This flag is used as follows :  (1)  

when estimating a concentration for tentatively identified compounds 
(TICs) where a 1:1 response is assumed; (2)  when the mass spectral and 
retention time data indicate the presence of a compound that meets the 
volatile and semivolatile GC/MS identification criteria, and the result is 
less than the reporting limit (RL) but greater than the method detection 
limit (MDL); (3)  when the retention time data indicate the presence of a 
compound that meets the GC identification criteria, and the result is less 
than the RL but greater than the MDL; and (4) the reported value is 
estimated.   

 
B: This flag is used when the analyte is detected in the associated method 

blank as well as in the sample.  It indicates probable blank contamination 
and warns the data user.  This flag shall be used for a tentatively identified 
compound (TIC) as well as for a positively identified target compound.   

 
E: This flag identifies compounds whose concentration exceeds the upper 

level of the calibration range. 
 
A: This flag indicates that a tentatively identified compound is a suspected 

aldol-condensation product. 
 
X: This flag indicates that the analyte was diluted below an accurate 

quantitation level. 
 
*: This flag indicates that a spike recovery is equal to or outside the control 

criteria used.   
 
+: This flag indicates that the relative percent difference (RPD) equals or exceeds 

the control criteria.   
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ALS 
Data Qualifier Flags 
Fuels  
 
 
G: This flag indicates that a pattern resembling gasoline was detected in this 

sample. 
 
D: This flag indicates that a pattern resembling diesel was detected in this 

sample. 
 
M: This flag indicates that a pattern resembling motor oil was detected in this 

sample. 
 
C: This flag indicates that a pattern resembling crude oil was detected in this 

sample. 
 
4: This flag indicates that a pattern resembling JP-4 was detected in this 

sample. 
 
5: This flag indicates that a pattern resembling JP-5 was detected in this 

sample. 
 
H: This flag indicates that the fuel pattern was in the heavier end of the 

retention time window for the analyte of interest. 
 
L: This flag indicates that the fuel pattern was in the lighter end of the 

retention time window for the analyte of interest. 
 
Z: This flag indicates that a significant fraction of the reported result did not 

resemble the patterns of any of the following petroleum hydrocarbon 
products:  

 gasoline 
 JP-8 
 diesel 
 mineral spirits 
 motor oil 
 Stoddard solvent 
 bunker C 
 
 Multiple flags may be used to indicate the presence of more than one 

product or component. 
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OrderNum: 1711276
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1711276-1SS-31-MS-001-11092017 SOIL 09-Nov-17 12:06
1711276-2SS-31-MS-002-11092017 SOIL 09-Nov-17 12:14
1711276-3SS-31-MS-003-11092017 SOIL 09-Nov-17 12:17
1711276-4SS-31-MS-003-11092017-DUP SOIL 09-Nov-17 12:18
1711276-5SS-31-MS-004-11092017 SOIL 09-Nov-17 12:23
1711276-6SS-31-MS-005-11092017 SOIL 09-Nov-17 12:28
1711276-7SS-31-MS-006-11092017 SOIL 09-Nov-17 12:32
1711276-8SS-31-MS-007-11092017 SOIL 09-Nov-17 12:37
1711276-9SS-31-MS-008-11092017 SOIL 09-Nov-17 12:42
1711276-10SS-31-MS-009-11092017 SOIL 09-Nov-17 12:47
1711276-11SS-31-MS-010-11092017 SOIL 09-Nov-17 12:51
1711276-12SS-31-MS-011-11092017 SOIL 09-Nov-17 13:04
1711276-13SS-31-MS-012-11092017 SOIL 09-Nov-17 13:09
1711276-14SS-31-MS-013-11092017 SOIL 09-Nov-17 13:14
1711276-15SS-31-MS-013-11092017-DUP SOIL 09-Nov-17 13:16
1711276-16SS-31-MS-014-11092017 SOIL 09-Nov-17 13:19
1711276-17SS-31-MS-015-11092017 SOIL 09-Nov-17 13:26
1711276-18SS-31-MS-016-11092017 SOIL 09-Nov-17 13:30
1711276-19SS-31-MS-017-11092017 SOIL 09-Nov-17 13:34
1711276-20SS-31-MS-018-11092017 SOIL 09-Nov-17 13:37
1711276-21SS-31-MS-019-11092017 SOIL 09-Nov-17 13:43
1711276-22SS-31-MS-020-11092017 SOIL 09-Nov-17 13:47
1711276-23SS-31-MS-021-11092017 SOIL 09-Nov-17 14:23
1711276-24SS-31-MS-022-11092017 SOIL 09-Nov-17 14:28
1711276-25SS-31-MS-023-11092017 SOIL 09-Nov-17 14:33
1711276-26SS-31-MS-023-11092017-DUP SOIL 09-Nov-17 14:35
1711276-27SS-31-MS-024-11092017 SOIL 09-Nov-17 14:39
1711276-28EB-B4-11092017 WATER 09-Nov-17 13:55
1711276-29SS-31-MS-025-11102017 SOIL 10-Nov-17 8:07
1711276-30SS-31-MS-020-11092017-DUP SOIL 09-Nov-17 13:50

Page 1 of 2 Monday, December 11, 2017Date Printed:
LIMS Version:  6.850

ALS -- Fort Collins
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OrderNum: 1711276
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1711276-31SS-31-MS-026-11102017 SOIL 10-Nov-17 8:12
1711276-32SS-31-MS-027-11102017 SOIL 10-Nov-17 8:16
1711276-33SS-31-MS-028-11102017 SOIL 10-Nov-17 8:20
1711276-34SS-31-MS-029-11102017 SOIL 10-Nov-17 8:24
1711276-35SS-31-MS-030-11102017 SOIL 10-Nov-17 8:29
1711276-36SS-31-MS-031-11102017 SOIL 10-Nov-17 8:33
1711276-37SS-31-MS-032-11102017 SOIL 10-Nov-17 8:38
1711276-38SS-31-MS-033-11102017 SOIL 10-Nov-17 8:42
1711276-39SS-31-MS-033-11102017-DUP SOIL 10-Nov-17 8:44
1711276-40SS-31-MS-034-11102017 SOIL 10-Nov-17 8:46
1711276-41SS-31-MS-035-11102017 SOIL 10-Nov-17 8:52
1711276-42SS-31-MS-036-11102017 SOIL 10-Nov-17 8:55
1711276-43SS-31-MS-037-11102017 SOIL 10-Nov-17 8:59
1711276-44EB-B5-11102017 WATER 10-Nov-17 9:00
1711276-45SS-31-H1-001-11102017 SOIL 10-Nov-17 9:22
1711276-46SS-31-H1-002-11102017 SOIL 10-Nov-17 9:30
1711276-47SS-31-H1-003-11102017 SOIL 10-Nov-17 9:36
1711276-48SS-31-H1-003-11102017-DUP SOIL 10-Nov-17 9:38
1711276-49SS-31-H1-004-11102017 SOIL 10-Nov-17 9:43
1711276-50EB-B9-11102017 WATER 10-Nov-17 9:45

Page 2 of 2 Monday, December 11, 2017Date Printed:
LIMS Version:  6.850

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8015MD

Diesel Range Organics

Date Analyzed: 17-Nov-17

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 15-Nov-17

Sample Aliquot: 20
Final Volume: 5

Prep Batch: HC171115-81
% Moisture: N/A

g
ml

Run ID: HC171117-8A
QCBatchID: HC171115-81-1

Method Blank

Lab ID: HC171115-81MB

MG/KGResult Units:

File Name: 07329.dat

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

68334-30-5 Diesel Range Organics 51 1.55 U

CASNO Surrogate Analyte Result Flag Spike 
Amount

Percent 
Recovery

Control
 Limits

Surrogate Recovery

84-15-1 O-TERPHENYL 11 12.5 88 49 - 114

Page 1 of 1Monday, December 11, 2017Date Printed:

Data Package ID: HCD1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8015MD

Diesel Range Organics

Field ID: SS-31-MS-020-11092017

Date Analyzed: 20-Nov-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Nov-17

Sample Aliquot: 20.33
Final Volume: 5

Prep Batch: HC171115-81
% Moisture: 0.5 g

mlRun ID: HC171120-8A
QCBatchID: HC171115-81-1

Sample Results

Result Units: MG/KG

File Name: 07349.dat

Lab ID: 1711276-22

Clean DF: 1
Prep Method: METHOD

ALS -- Fort Collins

Analyst: Joel F. Nolte

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

68334-30-5 4.91Diesel Range Organics U 1.54.9

CASNO Surrogate Analyte Result Flag Spike 
Amount

Percent 
Recovery

Control
 Limits

Surrogate Recovery

84-15-1 O-TERPHENYL 12.7 12.4 102 49 - 114

Page 1 of 2Monday, December 11, 2017Date Printed:

Data Package ID: HCD1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8015MD

Diesel Range Organics

Field ID: SS-31-MS-020-11092017-D

Date Analyzed: 17-Nov-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Nov-17

Sample Aliquot: 20.19
Final Volume: 5

Prep Batch: HC171115-81
% Moisture: 0.5 g

mlRun ID: HC171117-8A
QCBatchID: HC171115-81-1

Sample Results

Result Units: MG/KG

File Name: 07340.dat

Lab ID: 1711276-30

Clean DF: 1
Prep Method: METHOD

ALS -- Fort Collins

Analyst: Joel F. Nolte

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

68334-30-5 51Diesel Range Organics U 1.55

CASNO Surrogate Analyte Result Flag Spike 
Amount

Percent 
Recovery

Control
 Limits

Surrogate Recovery

84-15-1 O-TERPHENYL 10.6 12.4 86 49 - 114

Page 2 of 2Monday, December 11, 2017Date Printed:

Data Package ID: HCD1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Control Limits
Lower Upper

Surrogate Summary for Diesel Range Organics
Method SW8015MD

Surrogate Compound

49 114

Lab ID Client Sample ID Date 
Collected

Date 
Received

% Recovery

QC Batch ID: HC171115-81-1

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

PrepBatchID: HC171115-81

Date Extracted: 11/15/2017
o-terphenyl

ALS -- Fort Collins

SS-31-MS-020-11092017 11/9/2017 11/13/2017 1021711276-22

XXXXXXX 11/15/2017 11/13/2017 88HC171115-81MB

XXXXXXX 11/15/2017 11/13/2017 90HC171115-81LCS

XXXXXXX 11/15/2017 11/13/2017 83HC171115-81LCSD

SS-31-MS-020-11092017-DU 11/9/2017 11/13/2017 861711276-30

Page 1 of 1Monday, December 11, 2017Date Printed:

Data Package ID: HCD1711276-1

LIMS Version:  6.850
ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8015MD

Diesel Range Organics

Laboratory Control Sample and Laboratory Control Sample Duplicate
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 11/17/2017

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 11/15/2017

Sample Aliquot: 20
Final Volume: 5

Prep Batch: HC171115-81
% Moisture: N/A

g
ml

Run ID: HC171117-8A
QCBatchID: HC171115-81-1

Lab ID: HC171115-81LCS

MG/KGResult Units:
Clean DF: 1

File Name: 07331.datPrep Method: METHOD

Diesel Range Organics 62.5 570.1 112 81 - 129%68334-30-5

CASNO Target Analyte LCSD 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCSD 
% Rec.

RPD 
Limit

Date Analyzed: 11/17/2017

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 11/15/2017

Sample Aliquot: 20
Final Volume: 5

Prep Batch: HC171115-81
% Moisture: N/A

g
ml

Run ID: HC171117-8A
QCBatchID: HC171115-81-1

Lab ID: HC171115-81LCSD

MG/KGResult Units:
Clean DF: 1

RPD

File Name: 07332.datPrep Method: METHOD

Diesel Range Organics 62.5 564 102 2068334-30-5 9

CASNO Target Analyte LCSD 
Flag

Spike 
Added

LCS % 
Rec.

LCSD 
% Rec.

Control 
Limits

Surrogate Recovery LCS/LCSD

LCS 
Flag

O-TERPHENYL 12.584-15-1 8390 49 - 114

Page 1 of 1Monday, December 11, 2017Date Printed:

Data Package ID: HCD1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Prep Batch ID:  HC171115-81

Start Date: 11/15/17

Start Time: 13:00

End Date: 11/15/17

End Time: 14:00

Prep Analyst: Joel F. Nolte

Comments:
soils - rush

Concentration Method: NONE

Validated By: jfn

Date Validated: 11/16/17

Time Validated: 9:25

Batch Created By: jfn

Date Created: 11/15/17

Time Created: 10:09Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HC171115-81-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

RVS SOIL NONE 1XXXXXX 20 5 1711255XXXXXXHC171115-81

MB SOIL NONE 1XXXXXX 20 5 1711255XXXXXXHC171115-81

LCS SOIL NONE 1XXXXXX 20 5 1711255XXXXXXHC171115-81

LCSD SOIL NONE 1XXXXXX 20 5 1711255XXXXXXHC171115-81

MS SOIL NONE 1XXXXXX 20.33 5 1711255XXXXXX1711255-1

MSD SOIL NONE 1XXXXXX 20.14 5 1711255XXXXXX1711255-1

SMP SOIL NONE 1XXXXXX 20.12 5 1711255XXXXXX1711255-1

SMP SOIL NONE 1XXXXXX 20.5 5 1711255XXXXXX1711255-2

SMP SOIL NONE 1XXXXXX 21.25 5 1711258XXXXXX1711258-1

SMP SOIL NONE 1XXXXXX 20.19 5 1711268XXXXXX1711268-23

SMP SOIL NONE 1XXXXXX 20.62 5 1711268XXXXXX1711268-5

SMP SOIL NONE 111/9/2017 20.33 5 1711276SS-31-MS-020-110920171711276-22

SMP SOIL NONE 111/9/2017 20.19 5 1711276SS-31-MS-020-11092017-DUP1711276-30

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 1 of 1 Monday, December 11, 2017Date Printed:
LIMS Version:  6.850

ALS -- Fort Collins
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Report ID: 2277135 - 12/12/2017 Page 1 of 6

Mr. Jeff Kujawa
ALS Environmental
225 Commerce Drive
Fort Collins, CO  80524

December 12, 2017

Dear Mr. Kujawa:

Certificate of Analysis

Project Name:
Purchase Order:

FUCP Navajo Nation
1711276

Workorder:
Workorder ID:

2277135
AEF023|FCUP Navajo Nation

CC:  Mr. Marcela Hobgood

This page is included as part of the Analytical Report and
must be retained as a permanent record thereof. Project Coordinator

Ms. Susan J Scherer

Enclosed are the analytical results for samples received by the laboratory on Friday, November 17, 2017.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratory and as such, certifies that all applicable test results meet the
requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Ms. Susan J Scherer (Project
Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any
applicable state requirements. The test results meet requirements of the current NELAP standards or state
requirements, where applicable. For a specific list of accredited analytes, refer to the certifications section of the
ALS website at www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Environmental.

ALS Spring City: 10 Riverside Drive, Spring City, PA 19475  610-948-4903

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 58495, QC - 0



Report ID: 2277135 - 12/12/2017 Page 2 of 6

Workorder: 2277135 AEF023|FCUP Navajo Nation

SAMPLE SUMMARY

Lab ID Sample ID Matrix Date Collected Date Received Collected By

2277135001 SS-31-MS-020-11092017 Other 11/9/2017 13:47 11/17/2017 09:20 Collected by Client

2277135002 SS-31-MS-020-11092017-DUP Other 11/9/2017 13:50 11/17/2017 09:20 Collected by Client

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 58495, QC - 0



Report ID: 2277135 - 12/12/2017 Page 3 of 6

Workorder: 2277135 AEF023|FCUP Navajo Nation

SAMPLE SUMMARY

Standard Acronyms/Flags

Notes

--  All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.
--  All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.
--  Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.
--  The Chain of Custody document is included as part of this report.

Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
Indicates that the analyte was Not Detected (ND)

Method Detection Limit
Practical Quantitation Limit

J
U

MDL
PQL

Reporting Detection Limit
Not Detected - indicates that the analyte was Not Detected at the RDL
Analysis was performed using this container
Regulatory Limit

RDL
ND
Cntr

RegLmt
Laboratory Control Sample
Matrix Spike

LCS
MS

Matrix Spike Duplicate
Sample Duplicate
Percent Recovery

MSD
DUP

%Rec
Relative Percent DifferenceRPD

--  Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 - 
       Field Services Sampling Plan).

N Indicates presumptive evidence of the presence of a compound

--  All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra. 
    Concentrations reported are estimated values.   
--  Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters
    not listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

LOD DoD Limit of Detection
LOQ DoD Limit of Quantitation
DL DoD Detection Limit

--  Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97) 
    refer to methods from “Standard Methods for the Examination of Water and Wastewater”.

I Indicates reported value is greater than or equal to the Method Detection Limit (MDL) but less than the Report Detection Limit (RDL)
(S) Surrogate Compound
NC Not Calculated
* Result outside of QC limits

--  For microbiological analyses, the "Prepared" value is the date/time into the incurbator and
    the "Analyzed" value is the date/time out the incubator.

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 58495, QC - 0



Report ID: 2277135 - 12/12/2017 Page 4 of 6

Workorder: 2277135 AEF023|FCUP Navajo Nation

ANALYTICAL RESULTS

11/17/2017 09:20SS-31-MS-020-11092017

Matrix: Other

Parameters

Lab ID:

Sample ID:

2277135001

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/9/2017 13:47

CntrMethodMDL

EXPLOSIVES
2-Amino-4,6-Dinitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.031
4-Amino-2,6-dinitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.045
1,3-Dinitrobenzene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.033
2,4-Dinitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.033
2,6-Dinitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.045
HMX 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.031
Nitrobenzene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.078
4-Nitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.066
2-Nitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.025
3-Nitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.036
RDX 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.011
Tetryl 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.048
1,3,5-Trinitrobenzene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.024
2,4,6-Trinitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111U SW846 8330B0.027

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

1,4-Dinitrobenzene (S) 103 % 50 - 150 11/21/17 18:30 JEK 12/2/17 08:43 CGS A111SW846 8330B

Project Coordinator
Ms. Susan J Scherer

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 58495, QC - 0



Report ID: 2277135 - 12/12/2017 Page 5 of 6

Workorder: 2277135 AEF023|FCUP Navajo Nation

ANALYTICAL RESULTS

11/17/2017 09:20SS-31-MS-020-11092017-DUP

Matrix: Other

Parameters

Lab ID:

Sample ID:

2277135002

Results Units RDL Prepared By ByAnalyzedFlag

Date Collected:

Date Received:

11/9/2017 13:50

CntrMethodMDL

EXPLOSIVES
2-Amino-4,6-Dinitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.031
4-Amino-2,6-dinitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.045
1,3-Dinitrobenzene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.033
2,4-Dinitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.033
2,6-Dinitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.045
HMX 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.031
Nitrobenzene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.078
4-Nitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.066
2-Nitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.025
3-Nitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.036
RDX 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.011
Tetryl 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.048
1,3,5-Trinitrobenzene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.024
2,4,6-Trinitrotoluene 0.20 U mg/kg 0.20 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111U SW846 8330B0.027

Surrogate Recoveries Flag UnitsResults Limits Prepared By Analyzed By CntrMethod

1,4-Dinitrobenzene (S) 102 % 50 - 150 11/21/17 18:30 JEK 12/2/17 09:29 CGS A111SW846 8330B

Project Coordinator
Ms. Susan J Scherer

 

NELAP Certifications:  NJ PA010 , NY 11759 , PA 22-293    DoD ELAP:  A2LA 0818.01
State Certifications:  DE ID 11 , MA PA0102 , MD 128 , VA 460157 , WV 343

DL ID - 58495, QC - 0
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Tuesday, December 12, 2017 4:26:33 PM



 

 

 
Total Volatile Petroleum Hydrocarbons 

(Gasoline) 
Case Narrative 

 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1711276 
 
1. This report consists of 2 soil samples.  The samples were received intact by ALS on 11/13/17. 

The samples were received at ambient temperature. 
 
2. These samples were prepared and analyzed according to SW-846, 3rd Edition procedures.  

Specifically, the soil samples were prepared by heating and purging 1g of sample mixed with 5ml 
of reagent water using purge and trap procedures based on Method 5035A.  The calibration 
curve was also prepared using the heated purge. 

 
3. These samples were analyzed following the current revision of SOP 425 generally based on SW-

846 Methods 8000C and 8015D.  TVPH is a multicomponent mixture and is quantitated by 
summing the entire carbon range, rather than individual peaks.  The carbon range integrated in 
this test extends from C6 to C10. 

 
4. All initial and continuing calibration criteria were met.  
 
5. All method blank criteria were met. 

 
6. All laboratory control sample and laboratory control sample duplicate recoveries and RPDs were 

within the acceptance criteria.  
 
7. Sample 1711276-30 was designated as the quality control sample for this analysis.  Similarity of 

matrix and therefore relevance of the QC results should not be automatically inferred for any 
sample other than the native sample selected for QC.  
 

8. The samples were extracted and analyzed within the established holding time. 
 
9. All surrogate recoveries were within acceptance criteria.  

1 of 31
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ALS 
Data Qualifier Flags 
Organics 
 
 
 
 
 
U or ND: This flag indicates that the compound was analyzed for but not detected. 
 
J: This flag indicates an estimated value.  This flag is used as follows :  (1)  

when estimating a concentration for tentatively identified compounds 
(TICs) where a 1:1 response is assumed; (2)  when the mass spectral and 
retention time data indicate the presence of a compound that meets the 
volatile and semivolatile GC/MS identification criteria, and the result is 
less than the reporting limit (RL) but greater than the method detection 
limit (MDL); (3)  when the retention time data indicate the presence of a 
compound that meets the GC identification criteria, and the result is less 
than the RL but greater than the MDL; and (4) the reported value is 
estimated.   

 
B: This flag is used when the analyte is detected in the associated method 

blank as well as in the sample.  It indicates probable blank contamination 
and warns the data user.  This flag shall be used for a tentatively identified 
compound (TIC) as well as for a positively identified target compound.   

 
E: This flag identifies compounds whose concentration exceeds the upper 

level of the calibration range. 
 
A: This flag indicates that a tentatively identified compound is a suspected 

aldol-condensation product. 
 
X: This flag indicates that the analyte was diluted below an accurate 

quantitation level. 
 
*: This flag indicates that a spike recovery is equal to or outside the control 

criteria used.   
 
+: This flag indicates that the relative percent difference (RPD) equals or exceeds 

the control criteria.   
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ALS 
Data Qualifier Flags 
Fuels  
 
 
G: This flag indicates that a pattern resembling gasoline was detected in this 

sample. 
 
D: This flag indicates that a pattern resembling diesel was detected in this 

sample. 
 
M: This flag indicates that a pattern resembling motor oil was detected in this 

sample. 
 
C: This flag indicates that a pattern resembling crude oil was detected in this 

sample. 
 
4: This flag indicates that a pattern resembling JP-4 was detected in this 

sample. 
 
5: This flag indicates that a pattern resembling JP-5 was detected in this 

sample. 
 
H: This flag indicates that the fuel pattern was in the heavier end of the 

retention time window for the analyte of interest. 
 
L: This flag indicates that the fuel pattern was in the lighter end of the 

retention time window for the analyte of interest. 
 
Z: This flag indicates that a significant fraction of the reported result did not 

resemble the patterns of any of the following petroleum hydrocarbon 
products:  

 gasoline 
 JP-8 
 diesel 
 mineral spirits 
 motor oil 
 Stoddard solvent 
 bunker C 
 
 Multiple flags may be used to indicate the presence of more than one 

product or component. 
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OrderNum: 1711276
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1711276-1SS-31-MS-001-11092017 SOIL 09-Nov-17 12:06
1711276-2SS-31-MS-002-11092017 SOIL 09-Nov-17 12:14
1711276-3SS-31-MS-003-11092017 SOIL 09-Nov-17 12:17
1711276-4SS-31-MS-003-11092017-DUP SOIL 09-Nov-17 12:18
1711276-5SS-31-MS-004-11092017 SOIL 09-Nov-17 12:23
1711276-6SS-31-MS-005-11092017 SOIL 09-Nov-17 12:28
1711276-7SS-31-MS-006-11092017 SOIL 09-Nov-17 12:32
1711276-8SS-31-MS-007-11092017 SOIL 09-Nov-17 12:37
1711276-9SS-31-MS-008-11092017 SOIL 09-Nov-17 12:42
1711276-10SS-31-MS-009-11092017 SOIL 09-Nov-17 12:47
1711276-11SS-31-MS-010-11092017 SOIL 09-Nov-17 12:51
1711276-12SS-31-MS-011-11092017 SOIL 09-Nov-17 13:04
1711276-13SS-31-MS-012-11092017 SOIL 09-Nov-17 13:09
1711276-14SS-31-MS-013-11092017 SOIL 09-Nov-17 13:14
1711276-15SS-31-MS-013-11092017-DUP SOIL 09-Nov-17 13:16
1711276-16SS-31-MS-014-11092017 SOIL 09-Nov-17 13:19
1711276-17SS-31-MS-015-11092017 SOIL 09-Nov-17 13:26
1711276-18SS-31-MS-016-11092017 SOIL 09-Nov-17 13:30
1711276-19SS-31-MS-017-11092017 SOIL 09-Nov-17 13:34
1711276-20SS-31-MS-018-11092017 SOIL 09-Nov-17 13:37
1711276-21SS-31-MS-019-11092017 SOIL 09-Nov-17 13:43
1711276-22SS-31-MS-020-11092017 SOIL 09-Nov-17 13:47
1711276-23SS-31-MS-021-11092017 SOIL 09-Nov-17 14:23
1711276-24SS-31-MS-022-11092017 SOIL 09-Nov-17 14:28
1711276-25SS-31-MS-023-11092017 SOIL 09-Nov-17 14:33
1711276-26SS-31-MS-023-11092017-DUP SOIL 09-Nov-17 14:35
1711276-27SS-31-MS-024-11092017 SOIL 09-Nov-17 14:39
1711276-28EB-B4-11092017 WATER 09-Nov-17 13:55
1711276-29SS-31-MS-025-11102017 SOIL 10-Nov-17 8:07
1711276-30SS-31-MS-020-11092017-DUP SOIL 09-Nov-17 13:50

Page 1 of 2 Friday, December 08, 2017Date Printed:
LIMS Version:  6.850

ALS -- Fort Collins
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OrderNum: 1711276
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1711276-31SS-31-MS-026-11102017 SOIL 10-Nov-17 8:12
1711276-32SS-31-MS-027-11102017 SOIL 10-Nov-17 8:16
1711276-33SS-31-MS-028-11102017 SOIL 10-Nov-17 8:20
1711276-34SS-31-MS-029-11102017 SOIL 10-Nov-17 8:24
1711276-35SS-31-MS-030-11102017 SOIL 10-Nov-17 8:29
1711276-36SS-31-MS-031-11102017 SOIL 10-Nov-17 8:33
1711276-37SS-31-MS-032-11102017 SOIL 10-Nov-17 8:38
1711276-38SS-31-MS-033-11102017 SOIL 10-Nov-17 8:42
1711276-39SS-31-MS-033-11102017-DUP SOIL 10-Nov-17 8:44
1711276-40SS-31-MS-034-11102017 SOIL 10-Nov-17 8:46
1711276-41SS-31-MS-035-11102017 SOIL 10-Nov-17 8:52
1711276-42SS-31-MS-036-11102017 SOIL 10-Nov-17 8:55
1711276-43SS-31-MS-037-11102017 SOIL 10-Nov-17 8:59
1711276-44EB-B5-11102017 WATER 10-Nov-17 9:00
1711276-45SS-31-H1-001-11102017 SOIL 10-Nov-17 9:22
1711276-46SS-31-H1-002-11102017 SOIL 10-Nov-17 9:30
1711276-47SS-31-H1-003-11102017 SOIL 10-Nov-17 9:36
1711276-48SS-31-H1-003-11102017-DUP SOIL 10-Nov-17 9:38
1711276-49SS-31-H1-004-11102017 SOIL 10-Nov-17 9:43
1711276-50EB-B9-11102017 WATER 10-Nov-17 9:45

Page 2 of 2 Friday, December 08, 2017Date Printed:
LIMS Version:  6.850
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8015D

Gasoline Range Organics

Date Analyzed: 16-Nov-17

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 16-Nov-17

Sample Aliquot: 1
Final Volume: 5

Prep Batch: HC171116-61
% Moisture: N/A

g
ml

Run ID: HC171116-6A
QCBatchID: HC171116-61-1

Method Blank

Lab ID: HC171116-61MB

MG/KGResult Units:

File Name: 21204.dat

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

8006-61-9 GASOLINE RANGE ORGANICS 0.51 0.150.5 U

CASNO Surrogate Analyte Result Flag Spike 
Amount

Percent 
Recovery

Control
 Limits

Surrogate Recovery

193533-92-5 2,3,4-TRIFLUOROTOLUENE 0.498 0.5 100 76 - 126

Page 1 of 1Friday, December 08, 2017Date Printed:

Data Package ID: HCG1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8015D

Gasoline Range Organics

Field ID: SS-31-MS-020-11092017

Date Analyzed: 16-Nov-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 16-Nov-17

Sample Aliquot: 1.18
Final Volume: 5

Prep Batch: HC171116-61
% Moisture: 0.5 g

mlRun ID: HC171116-6A
QCBatchID: HC171116-61-1

Sample Results

Result Units: MG/KG

File Name: 21205.dat

Lab ID: 1711276-22

Clean DF: 1
Prep Method: SW5035 Rev A

Analysis ReqCode:  TPH

ALS -- Fort Collins

Analyst: Joel F. Nolte

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

8006-61-9 0.431GASOLINE RANGE ORGANICS U 0.130.43

CASNO Surrogate Analyte Result Flag Spike 
Amount

Percent 
Recovery

Control
 Limits

Surrogate Recovery

193533-92-5 2,3,4-TRIFLUOROTOLUENE 0.423 0.426 99 76 - 126

Page 1 of 2Friday, December 08, 2017Date Printed:

Data Package ID: HCG1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8015D

Gasoline Range Organics

Field ID: SS-31-MS-020-11092017-D

Date Analyzed: 16-Nov-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 16-Nov-17

Sample Aliquot: 1.08
Final Volume: 5

Prep Batch: HC171116-61
% Moisture: 0.5 g

mlRun ID: HC171116-6A
QCBatchID: HC171116-61-1

Sample Results

Result Units: MG/KG

File Name: 21206.dat

Lab ID: 1711276-30

Clean DF: 1
Prep Method: SW5035 Rev A

Analysis ReqCode:  TPH

ALS -- Fort Collins

Analyst: Joel F. Nolte

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

8006-61-9 0.471GASOLINE RANGE ORGANICS U 0.140.47

CASNO Surrogate Analyte Result Flag Spike 
Amount

Percent 
Recovery

Control
 Limits

Surrogate Recovery

193533-92-5 2,3,4-TRIFLUOROTOLUENE 0.465 0.465 100 76 - 126

Page 2 of 2Friday, December 08, 2017Date Printed:

Data Package ID: HCG1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Control Limits
Lower Upper

Surrogate Summary for Gasoline Range Organics
Method SW8015D

Surrogate Compound

76 126

Lab ID Client Sample ID Date 
Collected

Date 
Received

% Recovery

QC Batch ID: HC171116-61-1

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

PrepBatchID: HC171116-61

Date Extracted: 11/16/2017
2,3,4-trifluorotoluene

ALS -- Fort Collins

XXXXXXX 11/16/2017 11/13/2017 103HC171116-61LCS

XXXXXXX 11/16/2017 11/13/2017 100HC171116-61MB

SS-31-MS-020-11092017 11/9/2017 11/13/2017 991711276-22

SS-31-MS-020-11092017-DU 11/9/2017 11/13/2017 1001711276-30

SS-31-MS-020-11092017-DU 11/9/2017 11/13/2017 1011711276-30MS

SS-31-MS-020-11092017-DU 11/9/2017 11/13/2017 1021711276-30MSD

XXXXXXX 11/16/2017 11/13/2017 102HC171116-61LCSD

Page 1 of 1Friday, December 08, 2017Date Printed:

Data Package ID: HCG1711276-1

LIMS Version:  6.850
ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8015D

Gasoline Range Organics

Laboratory Control Sample and Laboratory Control Sample Duplicate
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 11/16/2017

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 11/16/2017

Sample Aliquot: 1
Final Volume: 5

Prep Batch: HC171116-61
% Moisture: N/A

g
ml

Run ID: HC171116-6A
QCBatchID: HC171116-61-1

Lab ID: HC171116-61LCS

MG/KGResult Units:
Clean DF: 1

File Name: 21203.datPrep Method: SW5035A

GASOLINE RANGE ORGANICS 2.5 0.52.6 104 79 - 118%8006-61-9

CASNO Target Analyte LCSD 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCSD 
% Rec.

RPD 
Limit

Date Analyzed: 11/16/2017

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 11/16/2017

Sample Aliquot: 1
Final Volume: 5

Prep Batch: HC171116-61
% Moisture: N/A

g
ml

Run ID: HC171116-6A
QCBatchID: HC171116-61-1

Lab ID: HC171116-61LCSD

MG/KGResult Units:
Clean DF: 1

RPD

File Name: 21209.datPrep Method: SW5035A

GASOLINE RANGE ORGANICS 2.5 0.52.53 101 208006-61-9 3

CASNO Target Analyte LCSD 
Flag

Spike 
Added

LCS % 
Rec.

LCSD 
% Rec.

Control 
Limits

Surrogate Recovery LCS/LCSD

LCS 
Flag

2,3,4-TRIFLUOROTOLUENE 0.5193533-92- 102103 76 - 126

Page 1 of 1Friday, December 08, 2017Date Printed:

Data Package ID: HCG1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8015D
Gasoline Range Organics

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 16-Nov-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 16-Nov-17

Sample Aliquot: 1.05
Final Volume: 5

Prep Batch: HC171116-61
% Moisture: 0.5

g
ml

Run ID: HC171116-6A
QCBatchID: HC171116-61-1

LabID: 1711276-30MS
Field ID: SS-31-MS-020-11092017-D

Result Units: MG/KG

Prep Method: SW5035 Rev A

File Name: 21207.dat

GASOLINE RANGE ORGANICS 2.390.479 83 79 - 118%8006-61-9 0.47 U 2

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 16-Nov-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 16-Nov-17

Sample Aliquot: 1.09
Final Volume: 5

Prep Batch: HC171116-61
% Moisture: 0.5

g
ml

Run ID: HC171116-6A
QCBatchID: HC171116-61-1

LabID: 1711276-30MSD
Field ID: SS-31-MS-020-11092017-D

Result Units: MG/KG

Prep Method: SW5035 Rev A

File Name: 21208.dat

GASOLINE RANGE ORGANICS 400.461 08006-61-9 861.99 2.31

CASNO Target Analyte MSD 
Flag

Spike 
Added

MS % 
Rec.

MSD % 
Rec.

Control 
Limits

Surrogate Recovery MS/MSD

MS 
Flag

2,3,4-TRIFLUOROTOLUENE 0.479193533-92- 102101 76 - 126

Page 1 of 1Friday, December 08, 2017Date Printed:

Data Package ID: HCG1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Prep Batch ID:  HC171116-61

Start Date: 11/16/17

Start Time: 13:05

End Date: 11/16/17

End Time: 13:10

Prep Analyst: Joel F. Nolte

Comments:
soils

Concentration Method: NONE

Validated By: jfn

Date Validated: 11/16/17

Time Validated: 13:27

Batch Created By: jfn

Date Created: 11/16/17

Time Created: 13:05Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW5035A

QC Batch ID: HC171116-61-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 5 1711276XXXXXXHC171116-61

LCS SOIL NONE 1XXXXXX 1 5 1711276XXXXXXHC171116-61

LCSD SOIL NONE 1XXXXXX 1 5 1711276XXXXXXHC171116-61

MS SOIL NONE 111/9/2017 1.05 5 1711276SS-31-MS-020-11092017-DUP1711276-30

MSD SOIL NONE 111/9/2017 1.09 5 1711276SS-31-MS-020-11092017-DUP1711276-30

SMP SOIL NONE 111/9/2017 1.18 5 1711276SS-31-MS-020-110920171711276-22

SMP SOIL NONE 111/9/2017 1.08 5 1711276SS-31-MS-020-11092017-DUP1711276-30

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 1 of 1 Friday, December 08, 2017Date Printed:
LIMS Version:  6.850
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Metals 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1711276 
 
1. This report consists of three water samples and 46 soil samples. 
 
2. The samples were received intact at ambient temperature by ALS on 11/13/2017. 
 
3. The water samples had a pH less than 2 upon receipt. 
  
4. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the water samples were digested following method 3005A and the 

current revision of SOP 806.  The soil samples were digested following method 3050B and 
the current revision of SOP 806. 
 
For analysis by Cold Vapor AA (CVAA), the water samples were digested following method 
7470A and the current revision of SOP 812.  The soil samples were digested following method 
7471A and the current revision of SOP 812. 

 
5. Analysis by ICP-MS followed method 6020A and the current revision of SOP 827. 
 

Water analysis by CVAA followed method 7470A and the current revision of SOP 812.  Soil 
analysis by CVAA followed method 7471A and the current revision of SOP 812. 

 
6. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
7. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
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• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. 

• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• All laboratory control sample criteria were met. 

• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes, with the exception of CCV2 for mercury in run HG171204-1A2 
and CCV2 and 3 for thorium in run IM171219-11A2. The samples associated with this 
order number was not bracketed by these CCVs. 

• The interference check samples associated with Method 6020A were analyzed. 
 
9. Matrix specific quality control procedures. 
 
 Sample 1711276-3, -25, and -47 were designated as the quality control sample for the soil 

analyses. Per method requirements, matrix QC was performed for the water analyses.  
Since a sample from this order number was not the selected quality control (QC) sample, 
matrix specific QC results are not included in this report. 

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC.   

• A matrix spike and matrix spike duplicate were digested and analyzed with each batch 
specified above.  All acceptance criteria for accuracy were met, with the following 
exceptions: 

Analyte Sample ID 
Arsenic 

Molybdenum 
Selenium 
Thorium 
Uranium 

Vanadium 

-47MS/MSD 
-47MS/MSD 
-47MS/MSD 

-25MS/MSD, -47MS/MSD 
-47MS/MSD 
-47MS/MSD 

  
The associated sample results are flagged for matrix spike failure and analytical post 
spikes were performed.  The results of the spikes for the analytes were acceptable, 
indicating that the matrix was not significantly affecting quantitation of these analytes.  
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• A sample duplicate and matrix spike duplicate were digested and analyzed with each 
soil batch.  All acceptance criteria for precision were met with the following exceptions: 

Analyte Sample ID 
Arsenic 
Thorium 
Uranium 

 

-3DUP 
-25DUP 
-25DUP 

The associated sample result is flagged for duplicate failure.  Where spike duplicate 
precision was outside control limits only the duplicate page shows the flag. 
 

• A serial dilution was analyzed with each ICP batch.  All acceptance criteria were met, 
with the following exceptions: 

Analyte 
Arsenic 
Thorium 

Sample ID 
-25L 
-3L 

  
 The associated sample results are flagged for serial dilution failure. 
 

10. It is a standard practice that samples for ICP-MS are analyzed at a dilution. 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct within 
the limits of the methods employed. 
 
 
_______________________________   __12/31/17____ 
Pik Yee Yuen       Date 
Inorganics Primary Data Reviewer 
 
 
_______________________________   __12/31/17____ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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Chain of Custody 
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OrderNum: 1711276
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1711276-1SS-31-MS-001-11092017 SOIL 09-Nov-17 12:06
1711276-2SS-31-MS-002-11092017 SOIL 09-Nov-17 12:14
1711276-3SS-31-MS-003-11092017 SOIL 09-Nov-17 12:17
1711276-4SS-31-MS-003-11092017-DUP SOIL 09-Nov-17 12:18
1711276-5SS-31-MS-004-11092017 SOIL 09-Nov-17 12:23
1711276-6SS-31-MS-005-11092017 SOIL 09-Nov-17 12:28
1711276-7SS-31-MS-006-11092017 SOIL 09-Nov-17 12:32
1711276-8SS-31-MS-007-11092017 SOIL 09-Nov-17 12:37
1711276-9SS-31-MS-008-11092017 SOIL 09-Nov-17 12:42
1711276-10SS-31-MS-009-11092017 SOIL 09-Nov-17 12:47
1711276-11SS-31-MS-010-11092017 SOIL 09-Nov-17 12:51
1711276-12SS-31-MS-011-11092017 SOIL 09-Nov-17 13:04
1711276-13SS-31-MS-012-11092017 SOIL 09-Nov-17 13:09
1711276-14SS-31-MS-013-11092017 SOIL 09-Nov-17 13:14
1711276-15SS-31-MS-013-11092017-DUP SOIL 09-Nov-17 13:16
1711276-16SS-31-MS-014-11092017 SOIL 09-Nov-17 13:19
1711276-17SS-31-MS-015-11092017 SOIL 09-Nov-17 13:26
1711276-18SS-31-MS-016-11092017 SOIL 09-Nov-17 13:30
1711276-19SS-31-MS-017-11092017 SOIL 09-Nov-17 13:34
1711276-20SS-31-MS-018-11092017 SOIL 09-Nov-17 13:37
1711276-21SS-31-MS-019-11092017 SOIL 09-Nov-17 13:43
1711276-22SS-31-MS-020-11092017 SOIL 09-Nov-17 13:47
1711276-23SS-31-MS-021-11092017 SOIL 09-Nov-17 14:23
1711276-24SS-31-MS-022-11092017 SOIL 09-Nov-17 14:28
1711276-25SS-31-MS-023-11092017 SOIL 09-Nov-17 14:33
1711276-26SS-31-MS-023-11092017-DUP SOIL 09-Nov-17 14:35
1711276-27SS-31-MS-024-11092017 SOIL 09-Nov-17 14:39
1711276-28EB-B4-11092017 WATER 09-Nov-17 13:55
1711276-29SS-31-MS-025-11102017 SOIL 10-Nov-17 8:07
1711276-30SS-31-MS-020-11092017-DUP SOIL 09-Nov-17 13:50

Page 1 of 2 Friday, December 22, 2017Date Printed:
LIMS Version:  6.850

ALS -- Fort Collins
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OrderNum: 1711276
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1711276-31SS-31-MS-026-11102017 SOIL 10-Nov-17 8:12
1711276-32SS-31-MS-027-11102017 SOIL 10-Nov-17 8:16
1711276-33SS-31-MS-028-11102017 SOIL 10-Nov-17 8:20
1711276-34SS-31-MS-029-11102017 SOIL 10-Nov-17 8:24
1711276-35SS-31-MS-030-11102017 SOIL 10-Nov-17 8:29
1711276-36SS-31-MS-031-11102017 SOIL 10-Nov-17 8:33
1711276-37SS-31-MS-032-11102017 SOIL 10-Nov-17 8:38
1711276-38SS-31-MS-033-11102017 SOIL 10-Nov-17 8:42
1711276-39SS-31-MS-033-11102017-DUP SOIL 10-Nov-17 8:44
1711276-40SS-31-MS-034-11102017 SOIL 10-Nov-17 8:46
1711276-41SS-31-MS-035-11102017 SOIL 10-Nov-17 8:52
1711276-42SS-31-MS-036-11102017 SOIL 10-Nov-17 8:55
1711276-43SS-31-MS-037-11102017 SOIL 10-Nov-17 8:59
1711276-44EB-B5-11102017 WATER 10-Nov-17 9:00
1711276-45SS-31-H1-001-11102017 SOIL 10-Nov-17 9:22
1711276-46SS-31-H1-002-11102017 SOIL 10-Nov-17 9:30
1711276-47SS-31-H1-003-11102017 SOIL 10-Nov-17 9:36
1711276-48SS-31-H1-003-11102017-DUP SOIL 10-Nov-17 9:38
1711276-49SS-31-H1-004-11102017 SOIL 10-Nov-17 9:43
1711276-50EB-B9-11102017 WATER 10-Nov-17 9:45

Page 2 of 2 Friday, December 22, 2017Date Printed:
LIMS Version:  6.850

ALS -- Fort Collins
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Sample Results  
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total Recoverable ICPMS Metals

Field ID: EB-B4-11092017

Date Analyzed: 19-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 13-Dec-17

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP171213-2
% Moisture: N/A ml

mlRun ID: IM171219-11A2
QCBatchID: IP171213-2-2

Sample Results

Result Units: MG/L

File Name: 056SMPL_

Lab ID: 1711276-28

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.00160.0016

7439-98-7 0.00210MOLYBDENUM U 0.000150.00015

7782-49-2 0.0110SELENIUM U 0.000180.00018

7440-29-1 0.000210THORIUM U 0.0000140.000014

7440-61-1 0.000110URANIUM U 0.0000220.000022

7440-62-2 0.00510VANADIUM U 0.000230.00023

Page 1 of 3Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total Recoverable ICPMS Metals

Field ID: EB-B5-11102017

Date Analyzed: 19-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 13-Dec-17

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP171213-2
% Moisture: N/A ml

mlRun ID: IM171219-11A2
QCBatchID: IP171213-2-2

Sample Results

Result Units: MG/L

File Name: 057SMPL_

Lab ID: 1711276-44

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.00160.0016

7439-98-7 0.00210MOLYBDENUM U 0.000150.00015

7782-49-2 0.0110SELENIUM J 0.000180.00019

7440-29-1 0.000210THORIUM J 0.0000140.00003

7440-61-1 0.000110URANIUM U 0.0000220.000022

7440-62-2 0.00510VANADIUM U 0.000230.00023

Page 2 of 3Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total Recoverable ICPMS Metals

Field ID: EB-B9-11102017

Date Analyzed: 19-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 13-Dec-17

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP171213-2
% Moisture: N/A ml

mlRun ID: IM171219-11A2
QCBatchID: IP171213-2-2

Sample Results

Result Units: MG/L

File Name: 058SMPL_

Lab ID: 1711276-50

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.00160.0016

7439-98-7 0.00210MOLYBDENUM U 0.000150.00015

7782-49-2 0.0110SELENIUM U 0.000180.00018

7440-29-1 0.000210THORIUM U 0.0000140.000014

7440-61-1 0.000110URANIUM U 0.0000220.000022

7440-62-2 0.00510VANADIUM U 0.000230.00023

Page 3 of 3Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-001-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.06
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.8 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 015SMPL_

Lab ID: 1711276-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0174.6

7439-98-7 0.1910MOLYBDENUM J 0.0150.18

7782-49-2 0.9510SELENIUM J 0.0180.39

7440-29-1 0.01910THORIUM 0.00361.9

7440-61-1 0.009510URANIUM 0.00217.8

7440-62-2 0.4810VANADIUM 0.01658

Page 1 of 46Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-002-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.041
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.8 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 016SMPL_

Lab ID: 1711276-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0181.2

7439-98-7 0.1910MOLYBDENUM J 0.0150.052

7782-49-2 0.9710SELENIUM J 0.0180.3

7440-29-1 0.01910THORIUM 0.00371.4

7440-61-1 0.009710URANIUM 0.00220.88

7440-62-2 0.4810VANADIUM 0.0166.1

Page 2 of 46Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-003-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.166
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.7 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 017SMPL_

Lab ID: 1711276-3

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1710ARSENIC , * 0.0161.5

7439-98-7 0.1710MOLYBDENUM J 0.0130.057

7782-49-2 0.8610SELENIUM J 0.0160.32

7440-29-1 0.01710THORIUM , E 0.00331.9

7440-61-1 0.008610URANIUM 0.00190.51

7440-62-2 0.4310VANADIUM 0.0144.7

Page 3 of 46Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-003-11092017-D

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.011
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.7 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 025SMPL_

Lab ID: 1711276-4

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0182.2

7439-98-7 0.210MOLYBDENUM J 0.0160.088

7782-49-2 110SELENIUM J 0.0190.38

7440-29-1 0.0210THORIUM 0.00381.7

7440-61-1 0.0110URANIUM 0.00220.67

7440-62-2 0.510VANADIUM 0.0165.6
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Data Package ID: IM1711276-2

LIMS Version:  6.850
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-004-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.06
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 026SMPL_

Lab ID: 1711276-5

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0171.2

7439-98-7 0.1910MOLYBDENUM J 0.0150.049

7782-49-2 0.9510SELENIUM J 0.0180.31

7440-29-1 0.01910THORIUM 0.00361.3

7440-61-1 0.009510URANIUM 0.00210.29

7440-62-2 0.4710VANADIUM 0.0164.2

Page 5 of 46Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850

ALS -- Fort Collins

24 of 204



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-005-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.046
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.7 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 027SMPL_

Lab ID: 1711276-6

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0181.4

7439-98-7 0.1910MOLYBDENUM J 0.0150.061

7782-49-2 0.9610SELENIUM J 0.0180.3

7440-29-1 0.01910THORIUM 0.00371.5

7440-61-1 0.009610URANIUM 0.00220.97

7440-62-2 0.4810VANADIUM 0.0168

Page 6 of 46Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-006-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.068
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 028SMPL_

Lab ID: 1711276-7

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0171.2

7439-98-7 0.1910MOLYBDENUM J 0.0150.052

7782-49-2 0.9410SELENIUM J 0.0180.27

7440-29-1 0.01910THORIUM 0.00361.4

7440-61-1 0.009410URANIUM 0.00213.3

7440-62-2 0.4710VANADIUM 0.0154.7

Page 7 of 46Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-007-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.022
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 029SMPL_

Lab ID: 1711276-8

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.7

7439-98-7 0.210MOLYBDENUM J 0.0150.069

7782-49-2 0.9810SELENIUM J 0.0180.36

7440-29-1 0.0210THORIUM 0.00381.6

7440-61-1 0.009810URANIUM 0.00220.97

7440-62-2 0.4910VANADIUM 0.0167.1

Page 8 of 46Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850

ALS -- Fort Collins

27 of 204



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-008-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.025
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.8 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 030SMPL_

Lab ID: 1711276-9

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0182.7

7439-98-7 0.210MOLYBDENUM J 0.0150.094

7782-49-2 0.9810SELENIUM J 0.0180.33

7440-29-1 0.0210THORIUM 0.00371.7

7440-61-1 0.009810URANIUM 0.00220.91

7440-62-2 0.4910VANADIUM 0.0168.7

Page 9 of 46Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-009-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.168
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.7 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 031SMPL_

Lab ID: 1711276-10

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1710ARSENIC 0.0161.9

7439-98-7 0.1710MOLYBDENUM J 0.0130.091

7782-49-2 0.8610SELENIUM J 0.0160.35

7440-29-1 0.01710THORIUM 0.00331.7

7440-61-1 0.008610URANIUM 0.00190.73

7440-62-2 0.4310VANADIUM 0.0147.3

Page 10 of 46Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-010-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.108
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 3.2 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 032SMPL_

Lab ID: 1711276-11

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0174.6

7439-98-7 0.1910MOLYBDENUM J 0.0150.15

7782-49-2 0.9310SELENIUM J 0.0170.75

7440-29-1 0.01910THORIUM 0.00363.7

7440-61-1 0.009310URANIUM 0.00212.8

7440-62-2 0.4710VANADIUM 0.01519

Page 11 of 46Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-011-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.226
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 1.4 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 033SMPL_

Lab ID: 1711276-12

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1710ARSENIC 0.0154.7

7439-98-7 0.1710MOLYBDENUM 0.0130.2

7782-49-2 0.8310SELENIUM J 0.0150.58

7440-29-1 0.01710THORIUM 0.00323.9

7440-61-1 0.008310URANIUM 0.00197

7440-62-2 0.4110VANADIUM 0.01424

Page 12 of 46Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-012-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.072
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 034SMPL_

Lab ID: 1711276-13

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0173.8

7439-98-7 0.1910MOLYBDENUM J 0.0150.13

7782-49-2 0.9410SELENIUM J 0.0170.48

7440-29-1 0.01910THORIUM 0.00362

7440-61-1 0.009410URANIUM 0.00211.5

7440-62-2 0.4710VANADIUM 0.0159.2

Page 13 of 46Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-013-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.131
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.7 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 037SMPL_

Lab ID: 1711276-14

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1810ARSENIC 0.0161.7

7439-98-7 0.1810MOLYBDENUM J 0.0140.055

7782-49-2 0.8910SELENIUM J 0.0170.4

7440-29-1 0.01810THORIUM 0.00341.5

7440-61-1 0.008910URANIUM 0.0020.8

7440-62-2 0.4510VANADIUM 0.0157.1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-013-11092017-D

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 0.998
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.7 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 038SMPL_

Lab ID: 1711276-15

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.4

7439-98-7 0.210MOLYBDENUM J 0.0160.061

7782-49-2 110SELENIUM J 0.0190.34

7440-29-1 0.0210THORIUM 0.00381.6

7440-61-1 0.0110URANIUM 0.00230.77

7440-62-2 0.510VANADIUM 0.0176.5
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-014-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.067
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.7 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 039SMPL_

Lab ID: 1711276-16

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0171.5

7439-98-7 0.1910MOLYBDENUM J 0.0150.07

7782-49-2 0.9410SELENIUM J 0.0180.35

7440-29-1 0.01910THORIUM 0.00361.6

7440-61-1 0.009410URANIUM 0.00210.35

7440-62-2 0.4710VANADIUM 0.0155.9
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-015-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.088
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 040SMPL_

Lab ID: 1711276-17

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1810ARSENIC 0.0175.8

7439-98-7 0.1810MOLYBDENUM J 0.0140.15

7782-49-2 0.9210SELENIUM J 0.0170.32

7440-29-1 0.01810THORIUM 0.00351.7

7440-61-1 0.009210URANIUM 0.00219.8

7440-62-2 0.4610VANADIUM 0.01521
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-016-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.064
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.5 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 041SMPL_

Lab ID: 1711276-18

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0171.4

7439-98-7 0.1910MOLYBDENUM J 0.0150.063

7782-49-2 0.9410SELENIUM J 0.0180.32

7440-29-1 0.01910THORIUM 0.00361.6

7440-61-1 0.009410URANIUM 0.00210.22

7440-62-2 0.4710VANADIUM 0.0154.8
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-017-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.5 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 042SMPL_

Lab ID: 1711276-19

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.4

7439-98-7 0.210MOLYBDENUM J 0.0160.049

7782-49-2 110SELENIUM J 0.0190.31

7440-29-1 0.0210THORIUM 0.00381.4

7440-61-1 0.0110URANIUM 0.00230.99

7440-62-2 0.510VANADIUM 0.0165.9
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-018-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.086
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.5 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-3-1

Sample Results

Result Units: MG/KG

File Name: 043SMPL_

Lab ID: 1711276-20

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1810ARSENIC 0.0171.5

7439-98-7 0.1810MOLYBDENUM J 0.0140.067

7782-49-2 0.9210SELENIUM J 0.0170.29

7440-29-1 0.01810THORIUM 0.00351.4

7440-61-1 0.009210URANIUM 0.00210.24

7440-62-2 0.4610VANADIUM 0.0154.3
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-019-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.112
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.7 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 050SMPL_

Lab ID: 1711276-21

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1810ARSENIC 0.0174.8

7439-98-7 0.1810MOLYBDENUM 0.0141.6

7782-49-2 0.9110SELENIUM J 0.0170.45

7440-29-1 0.01810THORIUM 0.00342

7440-61-1 0.009110URANIUM 0.00229

7440-62-2 0.4510VANADIUM 0.01569
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-020-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.035
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.5 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 051SMPL_

Lab ID: 1711276-22

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0182.8

7439-98-7 0.1910MOLYBDENUM 0.0150.2

7782-49-2 0.9710SELENIUM J 0.0180.35

7440-29-1 0.01910THORIUM 0.00371.7

7440-61-1 0.009710URANIUM 0.00229.8

7440-62-2 0.4910VANADIUM 0.01618
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-021-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.011
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.8 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 052SMPL_

Lab ID: 1711276-23

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.3

7439-98-7 0.210MOLYBDENUM J 0.0160.056

7782-49-2 110SELENIUM J 0.0190.69

7440-29-1 0.0210THORIUM 0.00381.5

7440-61-1 0.0110URANIUM 0.00220.27

7440-62-2 0.510VANADIUM 0.0165.4
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-022-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.022
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 053SMPL_

Lab ID: 1711276-24

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.5

7439-98-7 0.210MOLYBDENUM J 0.0150.059

7782-49-2 0.9810SELENIUM J 0.0180.47

7440-29-1 0.0210THORIUM 0.00381.8

7440-61-1 0.009810URANIUM 0.00220.28

7440-62-2 0.4910VANADIUM 0.0165.6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-023-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.041
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 054SMPL_

Lab ID: 1711276-25

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC , E 0.0181.8

7439-98-7 0.1910MOLYBDENUM J 0.0150.077

7782-49-2 0.9710SELENIUM J 0.0180.37

7440-29-1 0.01910THORIUM , N* 0.00372

7440-61-1 0.009710URANIUM , * 0.00220.37

7440-62-2 0.4810VANADIUM 0.0166.7
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-023-11092017-D

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.044
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 062SMPL_

Lab ID: 1711276-26

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0181.5

7439-98-7 0.1910MOLYBDENUM J 0.0150.096

7782-49-2 0.9610SELENIUM J 0.0180.41

7440-29-1 0.01910THORIUM 0.00371.5

7440-61-1 0.009610URANIUM 0.00220.29

7440-62-2 0.4810VANADIUM 0.0166.2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-024-11092017

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 2.2 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 063SMPL_

Lab ID: 1711276-27

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0193.4

7439-98-7 0.210MOLYBDENUM J 0.0160.1

7782-49-2 110SELENIUM J 0.0190.63

7440-29-1 0.0210THORIUM 0.00393.2

7440-61-1 0.0110URANIUM 0.00230.48

7440-62-2 0.5110VANADIUM 0.01712
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-025-11102017

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.053
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.5 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 064SMPL_

Lab ID: 1711276-29

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0172.2

7439-98-7 0.1910MOLYBDENUM 0.0150.22

7782-49-2 0.9510SELENIUM J 0.0180.32

7440-29-1 0.01910THORIUM 0.00361.6

7440-61-1 0.009510URANIUM 0.00210.38

7440-62-2 0.4810VANADIUM 0.0164.6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-026-11102017

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.029
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 065SMPL_

Lab ID: 1711276-31

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.3

7439-98-7 0.210MOLYBDENUM J 0.0150.063

7782-49-2 0.9810SELENIUM J 0.0180.29

7440-29-1 0.0210THORIUM 0.00371.4

7440-61-1 0.009810URANIUM 0.00220.21

7440-62-2 0.4910VANADIUM 0.0164.6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-027-11102017

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.018
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.8 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 066SMPL_

Lab ID: 1711276-32

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.8

7439-98-7 0.210MOLYBDENUM J 0.0150.073

7782-49-2 0.9910SELENIUM J 0.0180.32

7440-29-1 0.0210THORIUM 0.00381.3

7440-61-1 0.009910URANIUM 0.00220.2

7440-62-2 0.510VANADIUM 0.0166.5
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-028-11102017

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.035
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 067SMPL_

Lab ID: 1711276-33

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0181.4

7439-98-7 0.1910MOLYBDENUM J 0.0150.066

7782-49-2 0.9710SELENIUM J 0.0180.33

7440-29-1 0.01910THORIUM 0.00371.4

7440-61-1 0.009710URANIUM 0.00220.23

7440-62-2 0.4910VANADIUM 0.0165.5
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-029-11102017

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.027
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.8 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 068SMPL_

Lab ID: 1711276-34

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0182

7439-98-7 0.210MOLYBDENUM J 0.0150.096

7782-49-2 0.9810SELENIUM J 0.0180.34

7440-29-1 0.0210THORIUM 0.00371.6

7440-61-1 0.009810URANIUM 0.00220.39

7440-62-2 0.4910VANADIUM 0.0165.6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-030-11102017

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.9 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 069SMPL_

Lab ID: 1711276-35

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0182.3

7439-98-7 0.210MOLYBDENUM J 0.0160.12

7782-49-2 110SELENIUM J 0.0190.43

7440-29-1 0.0210THORIUM 0.00381.9

7440-61-1 0.0110URANIUM 0.00230.5

7440-62-2 0.510VANADIUM 0.0167.4
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-031-11102017

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.011
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 072SMPL_

Lab ID: 1711276-36

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.3

7439-98-7 0.210MOLYBDENUM J 0.0160.058

7782-49-2 110SELENIUM J 0.0190.3

7440-29-1 0.0210THORIUM 0.00381.3

7440-61-1 0.0110URANIUM 0.00220.25

7440-62-2 0.510VANADIUM 0.0164.8
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-032-11102017

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.062
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.8 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 073SMPL_

Lab ID: 1711276-37

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0171.1

7439-98-7 0.1910MOLYBDENUM J 0.0150.048

7782-49-2 0.9510SELENIUM J 0.0180.28

7440-29-1 0.01910THORIUM 0.00361.4

7440-61-1 0.009510URANIUM 0.00210.21

7440-62-2 0.4710VANADIUM 0.0164.6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-033-11102017

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.028
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 074SMPL_

Lab ID: 1711276-38

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.2

7439-98-7 0.210MOLYBDENUM J 0.0150.055

7782-49-2 0.9810SELENIUM J 0.0180.25

7440-29-1 0.0210THORIUM 0.00371.4

7440-61-1 0.009810URANIUM 0.00220.19

7440-62-2 0.4910VANADIUM 0.0164.6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-033-11102017-D

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.319
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.5 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 075SMPL_

Lab ID: 1711276-39

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1510ARSENIC 0.0141.4

7439-98-7 0.1510MOLYBDENUM J 0.0120.069

7782-49-2 0.7610SELENIUM J 0.0140.25

7440-29-1 0.01510THORIUM 0.00291.4

7440-61-1 0.007610URANIUM 0.00170.19

7440-62-2 0.3810VANADIUM 0.0125.1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-034-11102017

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 076SMPL_

Lab ID: 1711276-40

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.3

7439-98-7 0.210MOLYBDENUM J 0.0160.055

7782-49-2 110SELENIUM J 0.0190.28

7440-29-1 0.0210THORIUM 0.00381.5

7440-61-1 0.0110URANIUM 0.00230.27

7440-62-2 0.510VANADIUM 0.0165.1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-035-11102017

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.094
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 077SMPL_

Lab ID: 1711276-41

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1810ARSENIC 0.0171.1

7439-98-7 0.1810MOLYBDENUM J 0.0140.042

7782-49-2 0.9210SELENIUM J 0.0170.3

7440-29-1 0.01810THORIUM 0.00351.3

7440-61-1 0.009210URANIUM 0.00210.24

7440-62-2 0.4610VANADIUM 0.0154.4
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-036-11102017

Date Analyzed: 20-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.024
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.7 g

mlRun ID: IM171220-10A2
QCBatchID: IP171215-4-1

Sample Results

Result Units: MG/KG

File Name: 078SMPL_

Lab ID: 1711276-42

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.3

7439-98-7 0.210MOLYBDENUM J 0.0150.055

7782-49-2 0.9810SELENIUM J 0.0180.29

7440-29-1 0.0210THORIUM 0.00371.4

7440-61-1 0.009810URANIUM 0.00220.24

7440-62-2 0.4910VANADIUM 0.0164.9
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-037-11102017

Date Analyzed: 21-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 16-Dec-17

Sample Aliquot: 1.034
Final Volume: 100

Prep Batch: IP171216-1
% Moisture: 0.6 g

mlRun ID: IM171220-10A2
QCBatchID: IP171216-1-1

Sample Results

Result Units: MG/KG

File Name: 108SMPL_

Lab ID: 1711276-43

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0181.6

7439-98-7 0.1910MOLYBDENUM J 0.0150.08

7782-49-2 0.9710SELENIUM J 0.0180.34

7440-29-1 0.01910THORIUM 0.00371.5

7440-61-1 0.009710URANIUM 0.00220.67

7440-62-2 0.4910VANADIUM 0.0167.7
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-H1-001-11102017

Date Analyzed: 21-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 16-Dec-17

Sample Aliquot: 1.016
Final Volume: 100

Prep Batch: IP171216-1
% Moisture: 0.7 g

mlRun ID: IM171220-10A2
QCBatchID: IP171216-1-1

Sample Results

Result Units: MG/KG

File Name: 109SMPL_

Lab ID: 1711276-45

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.5

7439-98-7 0.210MOLYBDENUM J 0.0150.068

7782-49-2 0.9910SELENIUM J 0.0180.33

7440-29-1 0.0210THORIUM 0.00381.5

7440-61-1 0.009910URANIUM 0.00220.41

7440-62-2 0.510VANADIUM 0.0166
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-H1-002-11102017

Date Analyzed: 21-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 16-Dec-17

Sample Aliquot: 1.019
Final Volume: 100

Prep Batch: IP171216-1
% Moisture: 0.4 g

mlRun ID: IM171220-10A2
QCBatchID: IP171216-1-1

Sample Results

Result Units: MG/KG

File Name: 110SMPL_

Lab ID: 1711276-46

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0180.82

7439-98-7 0.210MOLYBDENUM J 0.0150.059

7782-49-2 0.9910SELENIUM J 0.0180.18

7440-29-1 0.0210THORIUM 0.00380.87

7440-61-1 0.009910URANIUM 0.00220.12

7440-62-2 0.4910VANADIUM 0.0163.6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-H1-003-11102017

Date Analyzed: 21-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 16-Dec-17

Sample Aliquot: 1.041
Final Volume: 100

Prep Batch: IP171216-1
% Moisture: 1.0 g

mlRun ID: IM171220-10A2
QCBatchID: IP171216-1-1

Sample Results

Result Units: MG/KG

File Name: 111SMPL_

Lab ID: 1711276-47

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC , N 0.0181.5

7439-98-7 0.1910MOLYBDENUM J, N 0.0150.075

7782-49-2 0.9710SELENIUM J, N 0.0180.31

7440-29-1 0.01910THORIUM , N 0.00371.3

7440-61-1 0.009710URANIUM , N 0.00220.19

7440-62-2 0.4910VANADIUM , N 0.0165.7
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-H1-003-11102017-D

Date Analyzed: 21-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 16-Dec-17

Sample Aliquot: 1.017
Final Volume: 100

Prep Batch: IP171216-1
% Moisture: 1.2 g

mlRun ID: IM171220-10A2
QCBatchID: IP171216-1-1

Sample Results

Result Units: MG/KG

File Name: 119SMPL_

Lab ID: 1711276-48

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0181.2

7439-98-7 0.210MOLYBDENUM J 0.0160.068

7782-49-2 110SELENIUM J 0.0190.25

7440-29-1 0.0210THORIUM 0.00381.1

7440-61-1 0.0110URANIUM 0.00220.2

7440-62-2 0.510VANADIUM 0.0165
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-H1-004-11102017

Date Analyzed: 21-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 16-Dec-17

Sample Aliquot: 1.022
Final Volume: 100

Prep Batch: IP171216-1
% Moisture: 0.5 g

mlRun ID: IM171220-10A2
QCBatchID: IP171216-1-1

Sample Results

Result Units: MG/KG

File Name: 120SMPL_

Lab ID: 1711276-49

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0180.73

7439-98-7 0.210MOLYBDENUM J 0.0150.051

7782-49-2 0.9810SELENIUM J 0.0180.17

7440-29-1 0.0210THORIUM 0.00370.68

7440-61-1 0.009810URANIUM 0.00220.18

7440-62-2 0.4910VANADIUM 0.0162.7
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1711276

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7470A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 20 ml

Sample 
Aliquot

MG/L

MDL/DL

ALS -- Fort Collins

Analyst: Christina H. Williams

1711276-28EB-B4-11092017 11/9/2017 0.0002N/A 112/4/2017 12/04/2017 20 mlU0.000060.00006

1711276-44EB-B5-11102017 11/10/2017 0.0002N/A 112/4/2017 12/04/2017 20 mlU0.000060.00006

1711276-50EB-B9-11102017 11/10/2017 0.0002N/A 112/4/2017 12/04/2017 20 mlU0.000060.00006

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1711276

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Christina H. Williams

1711276-1SS-31-MS-001-11092017 11/9/2017 0.0330.769 112/6/2017 12/06/2017 0.613 gJ0.0000590.0033

1711276-2SS-31-MS-002-11092017 11/9/2017 0.0330.79 112/6/2017 12/06/2017 0.609 gJ0.000060.0033

1711276-3SS-31-MS-003-11092017 11/9/2017 0.0320.687 112/6/2017 12/06/2017 0.621 gJ0.0000580.003

1711276-4SS-31-MS-003-11092017-DU 11/9/2017 0.0320.657 112/6/2017 12/06/2017 0.632 gJ0.0000570.0025

1711276-5SS-31-MS-004-11092017 11/9/2017 0.0330.552 112/6/2017 12/06/2017 0.615 gJ0.0000590.0018

1711276-6SS-31-MS-005-11092017 11/9/2017 0.0320.677 112/6/2017 12/06/2017 0.622 gJ0.0000580.0089

1711276-7SS-31-MS-006-11092017 11/9/2017 0.0330.615 112/6/2017 12/06/2017 0.617 gJ0.0000590.0017

1711276-8SS-31-MS-007-11092017 11/9/2017 0.0330.65 112/6/2017 12/06/2017 0.617 gJ0.0000590.0017

1711276-9SS-31-MS-008-11092017 11/9/2017 0.0330.807 112/6/2017 12/06/2017 0.611 gJ0.0000590.0021

1711276-10SS-31-MS-009-11092017 11/9/2017 0.0330.714 112/6/2017 12/06/2017 0.618 gJ0.0000590.0021

1711276-11SS-31-MS-010-11092017 11/9/2017 0.0333.170 112/6/2017 12/06/2017 0.617 gJ0.000060.0095

1711276-12SS-31-MS-011-11092017 11/9/2017 0.0331.385 112/6/2017 12/06/2017 0.61 gJ0.000060.0084

1711276-13SS-31-MS-012-11092017 11/9/2017 0.0330.644 112/6/2017 12/06/2017 0.614 gJ0.0000590.0021

1711276-14SS-31-MS-013-11092017 11/9/2017 0.0320.733 112/6/2017 12/06/2017 0.623 gJ0.0000580.0042

1711276-15SS-31-MS-013-11092017-DU 11/9/2017 0.0330.656 112/6/2017 12/06/2017 0.613 gJ0.0000590.0021

1711276-16SS-31-MS-014-11092017 11/9/2017 0.0330.735 112/6/2017 12/06/2017 0.615 gJ0.0000590.0041

1711276-17SS-31-MS-015-11092017 11/9/2017 0.0320.565 112/6/2017 12/06/2017 0.621 gJ0.0000580.0043

1711276-18SS-31-MS-016-11092017 11/9/2017 0.0320.497 112/6/2017 12/06/2017 0.626 gJ0.0000580.0016

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1711276

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Christina H. Williams

1711276-19SS-31-MS-017-11092017 11/9/2017 0.0320.519 112/6/2017 12/06/2017 0.628 gJ0.0000580.0021

1711276-20SS-31-MS-018-11092017 11/9/2017 0.0330.450 112/6/2017 12/06/2017 0.613 gJ0.0000590.0015

1711276-21SS-31-MS-019-11092017 11/9/2017 0.0330.652 112/6/2017 12/06/2017 0.617 gJ0.0000590.0041

1711276-22SS-31-MS-020-11092017 11/9/2017 0.0320.493 112/6/2017 12/06/2017 0.622 gJ0.0000580.0042

1711276-23SS-31-MS-021-11092017 11/9/2017 0.0330.840 112/6/2017 12/06/2017 0.62 gJ0.0000590.0028

1711276-24SS-31-MS-022-11092017 11/9/2017 0.0320.602 112/6/2017 12/06/2017 0.621 gJ0.0000580.0023

1711276-25SS-31-MS-023-11092017 11/9/2017 0.0330.614 112/6/2017 12/06/2017 0.613 gJ0.0000590.0029

1711276-26SS-31-MS-023-11092017-DU 11/9/2017 0.0330.576 112/6/2017 12/06/2017 0.612 gJ0.0000590.0029

1711276-27SS-31-MS-024-11092017 11/9/2017 0.0332.210 112/6/2017 12/06/2017 0.612 gJ0.000060.0095

1711276-29SS-31-MS-025-11102017 11/10/2017 0.0330.487 112/6/2017 12/06/2017 0.609 gJ0.0000590.0019

1711276-31SS-31-MS-026-11102017 11/10/2017 0.0330.562 112/6/2017 12/06/2017 0.612 gJ0.0000590.0016

1711276-32SS-31-MS-027-11102017 11/10/2017 0.0330.848 112/6/2017 12/06/2017 0.609 gJ0.000060.0025

1711276-33SS-31-MS-028-11102017 11/10/2017 0.0330.64 112/6/2017 12/06/2017 0.61 gJ0.0000590.0012

1711276-34SS-31-MS-029-11102017 11/10/2017 0.0330.83 112/6/2017 12/06/2017 0.615 gJ0.0000590.0027

1711276-35SS-31-MS-030-11102017 11/10/2017 0.0330.891 112/6/2017 12/06/2017 0.611 gJ0.0000590.0021

1711276-36SS-31-MS-031-11102017 11/10/2017 0.0330.612 112/6/2017 12/06/2017 0.614 gJ0.0000590.0014

1711276-37SS-31-MS-032-11102017 11/10/2017 0.0330.752 112/6/2017 12/06/2017 0.616 gJ0.0000590.0019

1711276-38SS-31-MS-033-11102017 11/10/2017 0.0320.615 112/6/2017 12/06/2017 0.631 gJ0.0000570.0023

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1711276

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Christina H. Williams

1711276-39SS-31-MS-033-11102017-DU 11/10/2017 0.0320.515 112/6/2017 12/06/2017 0.626 gJ0.0000580.0016

1711276-40SS-31-MS-034-11102017 11/10/2017 0.0330.629 112/6/2017 12/06/2017 0.615 gJ0.0000590.0022

1711276-41SS-31-MS-035-11102017 11/10/2017 0.0320.622 112/6/2017 12/06/2017 0.627 gJ0.0000580.0018

1711276-42SS-31-MS-036-11102017 11/10/2017 0.0330.665 112/6/2017 12/06/2017 0.607 gJ0.000060.00097

1711276-43SS-31-MS-037-11102017 11/10/2017 0.0330.574 112/6/2017 12/06/2017 0.615 gJ0.0000590.0017

1711276-45SS-31-H1-001-11102017 11/10/2017 0.0320.675 112/6/2017 12/06/2017 0.627 gJ0.0000580.0018

1711276-46SS-31-H1-002-11102017 11/10/2017 0.0320.414 112/6/2017 12/06/2017 0.624 gJ0.0000580.00095

1711276-47SS-31-H1-003-11102017 11/10/2017 0.0331.020 112/6/2017 12/06/2017 0.612 gJ0.0000590.0024

1711276-48SS-31-H1-003-11102017-DU 11/10/2017 0.0331.222 112/6/2017 12/06/2017 0.614 gJ0.0000590.0016

1711276-49SS-31-H1-004-11102017 11/10/2017 0.0330.508 112/6/2017 12/06/2017 0.613 gJ0.0000590.0014

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

ICPMS Metals

Date Analyzed: 19-Dec-17

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 13-Dec-17

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP171213-2
% Moisture: N/A

ml
ml

Run ID: IM171219-11A2
QCBatchID: IP171213-2-2

Method Blank

Lab ID: IP171213-2MB

MG/LResult Units:

File Name: 053SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.00210 0.00160.0016 U

7439-98-7 MOLYBDENUM 0.00210 0.000150.00015 U

7782-49-2 SELENIUM 0.0110 0.000180.00018 U

7440-29-1 THORIUM 0.000210 0.0000140.000014 U

7440-61-1 URANIUM 0.000110 0.0000220.000022 U

7440-62-2 VANADIUM 0.00510 0.000230.00023 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

ICPMS Metals

Date Analyzed: 20-Dec-17

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 15-Dec-17

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: N/A

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171215-3-1

Method Blank

Lab ID: IP171215-3MB

MG/KGResult Units:

File Name: 013SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0180.018 U

7439-98-7 MOLYBDENUM 0.210 0.0160.016 U

7782-49-2 SELENIUM 110 0.0190.019 U

7440-29-1 THORIUM 0.0210 0.00380.0038 U

7440-61-1 URANIUM 0.0110 0.00220.0022 U

7440-62-2 VANADIUM 0.510 0.0160.016 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

ICPMS Metals

Date Analyzed: 20-Dec-17

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 15-Dec-17

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: N/A

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171215-4-1

Method Blank

Lab ID: IP171215-4MB

MG/KGResult Units:

File Name: 048SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0180.018 U

7439-98-7 MOLYBDENUM 0.210 0.0160.016 U

7782-49-2 SELENIUM 110 0.0190.019 U

7440-29-1 THORIUM 0.0210 0.00380.0038 U

7440-61-1 URANIUM 0.0110 0.00220.0022 U

7440-62-2 VANADIUM 0.510 0.0160.016 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

ICPMS Metals

Date Analyzed: 21-Dec-17

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 16-Dec-17

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP171216-1
% Moisture: N/A

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171216-1-1

Method Blank

Lab ID: IP171216-1MB

MG/KGResult Units:

File Name: 106SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0180.018 U

7439-98-7 MOLYBDENUM 0.210 0.0160.016 U

7782-49-2 SELENIUM 110 0.0190.019 U

7440-29-1 THORIUM 0.0210 0.00380.0038 U

7440-61-1 URANIUM 0.0110 0.00220.0022 U

7440-62-2 VANADIUM 0.510 0.0160.016 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/19/2017

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 12/13/2017

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP171213-2
% Moisture: N/A

ml
ml

Run ID: IM171219-11A2
QCBatchID: IP171213-2-2

Lab ID: IM171213-2LCS

MG/LResult Units:
Clean DF: 1

File Name: 055SMPL_Prep Method: SW3005A

ARSENIC 0.1 0.0020.105 105 80 - 120%7440-38-2

MOLYBDENUM 0.1 0.0020.0965 96 80 - 120%7439-98-7

SELENIUM 0.1 0.010.101 101 80 - 120%7782-49-2

THORIUM 0.01 0.00020.0108 108 80 - 120%7440-29-1

URANIUM 0.01 0.00010.00927 93 80 - 120%7440-61-1

VANADIUM 0.1 0.0050.096 96 80 - 120%7440-62-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/20/2017

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 12/15/2017

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: N/A

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171215-3-1

Lab ID: IM171215-3LCS

MG/KGResult Units:
Clean DF: 1

File Name: 014SMPL_Prep Method: SW3050B

ARSENIC 10 0.210.3 103 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.33 93 80 - 120%7439-98-7

SELENIUM 10 110.7 107 80 - 120%7782-49-2

THORIUM 1 0.020.916 92 80 - 120%7440-29-1

URANIUM 1 0.010.932 93 80 - 120%7440-61-1

VANADIUM 10 0.59.27 93 80 - 120%7440-62-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/20/2017

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 12/15/2017

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: N/A

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171215-4-1

Lab ID: IM171215-4LCS

MG/KGResult Units:
Clean DF: 1

File Name: 049SMPL_Prep Method: SW3050B

ARSENIC 10 0.210.4 104 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.84 98 80 - 120%7439-98-7

SELENIUM 10 111.3 113 80 - 120%7782-49-2

THORIUM 1 0.020.969 97 80 - 120%7440-29-1

URANIUM 1 0.010.972 97 80 - 120%7440-61-1

VANADIUM 10 0.59.74 97 80 - 120%7440-62-2

Page 2 of 3Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850

ALS -- Fort Collins

77 of 204



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/21/2017

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 12/16/2017

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP171216-1
% Moisture: N/A

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171216-1-1

Lab ID: IM171216-1LCS

MG/KGResult Units:
Clean DF: 1

File Name: 107SMPL_Prep Method: SW3050B

ARSENIC 10 0.210.3 103 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.89 99 80 - 120%7439-98-7

SELENIUM 10 111 111 80 - 120%7782-49-2

THORIUM 1 0.020.966 97 80 - 120%7440-29-1

URANIUM 1 0.010.987 99 80 - 120%7440-61-1

VANADIUM 10 0.59.67 97 80 - 120%7440-62-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.073
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.6

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171215-4-1

LabID: 1711276-25MS
Field ID: SS-31-MS-023-11092017

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 057SMPL_

ARSENIC 9.380.188 105 75 - 125%7440-38-2 1.8 11.7

MOLYBDENUM 9.380.188 85 75 - 125%7439-98-7 0.077 J 8.02

SELENIUM 9.380.938 103 75 - 125%7782-49-2 0.37 J 10

THORIUM 0.9380.0188 65 75 - 125%7440-29-1 N2 2.61

URANIUM 0.9380.00938 97 75 - 125%7440-61-1 0.37 1.28

VANADIUM 9.380.469 95 75 - 125%7440-62-2 6.7 15.6

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.114
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.6

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171215-4-1

LabID: 1711276-25MSD
Field ID: SS-31-MS-023-11092017

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 060SMPL_

ARSENIC 200.181 47440-38-2 10411.2 9.03

MOLYBDENUM 200.181 07439-98-7 888.04 9.03

SELENIUM 200.903 07782-49-2 1079.99 9.03

THORIUM 200.0181 07440-29-1 682.62 N 0.903

URANIUM 200.00903 57440-61-1 941.21 0.903

VANADIUM 200.452 17440-62-2 9615.4 9.03
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.154
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.7

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171215-3-1

LabID: 1711276-3MS
Field ID: SS-31-MS-003-11092017

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 020SMPL_

ARSENIC 8.730.175 121 75 - 125%7440-38-2 1.5 12

MOLYBDENUM 8.730.175 83 75 - 125%7439-98-7 0.057 J 7.33

SELENIUM 8.730.873 104 75 - 125%7782-49-2 0.32 J 9.39

THORIUM 0.8730.0175 123 75 - 125%7440-29-1 1.9 3.02

URANIUM 0.8730.00873 115 75 - 125%7440-61-1 0.51 1.51

VANADIUM 8.730.436 106 75 - 125%7440-62-2 4.7 14

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 20-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 15-Dec-17

Sample Aliquot: 1.026
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.7

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171215-3-1

LabID: 1711276-3MSD
Field ID: SS-31-MS-003-11092017

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 021SMPL_

ARSENIC 200.196 87440-38-2 11813 9.81

MOLYBDENUM 200.196 167439-98-7 878.62 9.81

SELENIUM 200.981 147782-49-2 10610.8 9.81

THORIUM 200.0196 27440-29-1 1032.96 0.981

URANIUM 200.00981 77440-61-1 1121.62 0.981

VANADIUM 200.491 107440-62-2 10915.4 9.81
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020A    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 21-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 16-Dec-17

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP171216-1
% Moisture: 1.0

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171216-1-1

LabID: 1711276-47MS
Field ID: SS-31-H1-003-11102017

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 114SMPL_

ARSENIC 10.10.202 203 75 - 125%7440-38-2 N1.5 22

MOLYBDENUM 10.10.202 163 75 - 125%7439-98-7 N0.075 J 16.5

SELENIUM 10.11.01 183 75 - 125%7782-49-2 N0.31 J 18.7

THORIUM 1.010.0202 347 75 - 125%7440-29-1 N1.3 4.78

URANIUM 1.010.0101 320 75 - 125%7440-61-1 N0.19 3.41

VANADIUM 10.10.504 284 75 - 125%7440-62-2 N5.7 34.4

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 21-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 16-Dec-17

Sample Aliquot: 1.042
Final Volume: 100

Prep Batch: IP171216-1
% Moisture: 1.0

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171216-1-1

LabID: 1711276-47MSD
Field ID: SS-31-H1-003-11102017

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 115SMPL_

ARSENIC 200.194 37440-38-2 20421.3 N 9.7

MOLYBDENUM 200.194 57439-98-7 16215.7 N 9.7

SELENIUM 200.97 27782-49-2 18618.3 N 9.7

THORIUM 200.0194 27440-29-1 3514.69 N 0.97

URANIUM 200.0097 17440-61-1 3303.39 N 0.97

VANADIUM 200.485 17440-62-2 29234 N 9.7
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Analytical Spike Sample Recovery

Field ID: SS-31-MS-023-11092017

LabID: 1711276-25A Result Units: mg/l

ALS -- Fort Collins

Target Analyte PS Result PS 
Qual

Spike 
Added

PS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

THORIUM 117 75 - 125%0.004420.00207 0.002
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/21/2017
Run ID: IM171220-10A2

Analytical Spike Sample Recovery

Field ID: SS-31-H1-003-11102017

LabID: 1711276-47A Result Units: mg/l

ALS -- Fort Collins

Target Analyte PS Result PS 
Qual

Spike 
Added

PS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

ARSENIC 118 75 - 125%0.02520.00158 0.02

MOLYBDENUM 107 75 - 125%J 0.02160.0000770 0.02

SELENIUM 125 75 - 125%J 0.02540.000315 0.02

THORIUM 113 75 - 125%0.003580.00132 0.002

URANIUM 111 75 - 125%0.002410.000195 0.002

VANADIUM 108 75 - 125%0.02740.00591 0.02
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017

Date Collected: 11/09/2017

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 12/15/2017

Sample Aliquot: 1.068
Final Volume: 100

Prep Batch: IP171215-4
% Moisture: 0.6

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171215-4-1

Duplicate Sample Results

Field ID: SS-31-MS-023-11092017

Result Units: MG/KG
Lab ID: 1711276-25D

File Name: 056SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

ARSENIC 100.1881.52 19 207440-38-2 1.8

MOLYBDENUM 100.1880.0556 207439-98-7 0.077 J J

SELENIUM 100.9420.359 207782-49-2 0.37 J J

THORIUM 100.01881.53 27 207440-29-1 2 *

URANIUM 100.009420.273 30 207440-61-1 0.37 *

VANADIUM 100.4715.7 16 207440-62-2 6.7
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017

Date Collected: 11/09/2017

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 12/15/2017

Sample Aliquot: 1.105
Final Volume: 100

Prep Batch: IP171215-3
% Moisture: 0.7

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171215-3-1

Duplicate Sample Results

Field ID: SS-31-MS-003-11092017

Result Units: MG/KG
Lab ID: 1711276-3D

File Name: 019SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

ARSENIC 100.1821.8 21 207440-38-2 1.5 *

MOLYBDENUM 100.1820.0693 207439-98-7 0.057 J J

SELENIUM 100.9110.363 207782-49-2 0.32 J J

THORIUM 100.01821.6 20 207440-29-1 1.9

URANIUM 100.009110.559 9 207440-61-1 0.51

VANADIUM 100.4564.88 4 207440-62-2 4.7
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/21/2017

Date Collected: 11/10/2017

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 12/16/2017

Sample Aliquot: 1.03
Final Volume: 100

Prep Batch: IP171216-1
% Moisture: 1.0

g
ml

Run ID: IM171220-10A2
QCBatchID: IP171216-1-1

Duplicate Sample Results

Field ID: SS-31-H1-003-11102017

Result Units: MG/KG
Lab ID: 1711276-47D

File Name: 113SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

ARSENIC 100.1961.62 5 207440-38-2 1.5

MOLYBDENUM 100.1960.0716 207439-98-7 0.075 J J

SELENIUM 100.9810.301 207782-49-2 0.31 J J

THORIUM 100.01961.39 8 207440-29-1 1.3

URANIUM 100.009810.204 8 207440-61-1 0.19

VANADIUM 100.496.13 7 207440-62-2 5.7
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 20-Dec-17
Run ID: IM171220-10A2

Serial Dilution

Field ID: SS-31-MS-023-11092017

Result Units: mg/l
Lab ID: 1711276-25L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

EARSENIC J 177440-38-2 0.001570.00190

MOLYBDENUM U7439-98-7 0.0001620.0000800 J

SELENIUM J7782-49-2 0.0005100.000379 J

THORIUM 37440-29-1 0.002140.00207

URANIUM 97440-61-1 0.0003450.000381

VANADIUM J 17440-62-2 0.006900.00694
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 20-Dec-17
Run ID: IM171220-10A2

Serial Dilution

Field ID: SS-31-MS-003-11092017

Result Units: mg/l
Lab ID: 1711276-3L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC U7440-38-2 0.00005750.00169

MOLYBDENUM U7439-98-7 0.0001620.0000660 J

SELENIUM U7782-49-2 0.0003320.000376 J

ETHORIUM J 997440-29-1 0.00003000.00226

URANIUM U7440-61-1 0.000006050.000593

VANADIUM U7440-62-2 0.0002900.00544

Page 2 of 3Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-2

LIMS Version:  6.850

ALS -- Fort Collins

88 of 204



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 21-Dec-17
Run ID: IM171220-10A2

Serial Dilution

Field ID: SS-31-H1-003-11102017

Result Units: mg/l
Lab ID: 1711276-47L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J 77440-38-2 0.001480.00158

MOLYBDENUM U7439-98-7 0.0001620.0000770 J

SELENIUM J7782-49-2 0.0003800.000315 J

THORIUM 77440-29-1 0.001420.00132

URANIUM J 37440-61-1 0.0002000.000195

VANADIUM J 27440-62-2 0.005780.00591
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Prep Batch ID:  IP171213-2

Start Date: 12/13/17

Start Time: 11:54

End Date: 12/13/17

End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 12/13/17

Time Validated: 12:33

Batch Created By: jml

Date Created: 12/13/17

Time Created: 11:54Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Batch ID: IP171213-2-2

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1711520XXXXXXIP171213-2

LCS WATER NONE 1XXXXXX 50 50 1711520XXXXXXIM171213-2

MS WATER NONE 1XXXXXX 50 50 1711520XXXXXX1711520-3

MSD WATER NONE 1XXXXXX 50 50 1711520XXXXXX1711520-3

DUP WATER NONE 1XXXXXX 50 50 1711520XXXXXX1711520-3

SMP WATER NONE 111/9/2017 50 50 1711276EB-B4-110920171711276-28

SMP WATER NONE 111/10/2017 50 50 1711276EB-B5-111020171711276-44

SMP WATER NONE 111/10/2017 50 50 1711276EB-B9-111020171711276-50

SMP WATER NONE 1XXXXXX 50 50 1711341XXXXXX1711341-22

SMP WATER NONE 1XXXXXX 50 50 1711341XXXXXX1711341-54

SMP WATER NONE 1XXXXXX 50 50 1711341XXXXXX1711341-55

SMP WATER NONE 1XXXXXX 50 50 1711342XXXXXX1711342-5

SMP WATER NONE 1XXXXXX 50 50 1711354XXXXXX1711354-18

SMP WATER NONE 1XXXXXX 50 50 1711354XXXXXX1711354-34

SMP WATER NONE 1XXXXXX 50 50 1711354XXXXXX1711354-57

SMP WATER NONE 1XXXXXX 50 50 1711520XXXXXX1711520-3

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Prep Batch ID:  IP171215-3

Start Date: 12/15/17

Start Time: 13:23

End Date: 12/15/17

End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 12/15/17

Time Validated: 15:29

Batch Created By: jml

Date Created: 12/15/17

Time Created: 13:23Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP171215-3-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1711276XXXXXXIP171215-3

LCS SOIL NONE 1XXXXXX 1 100 1711276XXXXXXIM171215-3

MS SOIL NONE 111/9/2017 1.154 100 1711276SS-31-MS-003-110920171711276-3

MSD SOIL NONE 111/9/2017 1.026 100 1711276SS-31-MS-003-110920171711276-3

DUP SOIL NONE 111/9/2017 1.105 100 1711276SS-31-MS-003-110920171711276-3

SMP SOIL NONE 111/9/2017 1.06 100 1711276SS-31-MS-001-110920171711276-1

SMP SOIL NONE 111/9/2017 1.168 100 1711276SS-31-MS-009-110920171711276-10

SMP SOIL NONE 111/9/2017 1.108 100 1711276SS-31-MS-010-110920171711276-11

SMP SOIL NONE 111/9/2017 1.226 100 1711276SS-31-MS-011-110920171711276-12

SMP SOIL NONE 111/9/2017 1.072 100 1711276SS-31-MS-012-110920171711276-13

SMP SOIL NONE 111/9/2017 1.131 100 1711276SS-31-MS-013-110920171711276-14

SMP SOIL NONE 111/9/2017 0.998 100 1711276SS-31-MS-013-11092017-DUP1711276-15

SMP SOIL NONE 111/9/2017 1.067 100 1711276SS-31-MS-014-110920171711276-16

SMP SOIL NONE 111/9/2017 1.088 100 1711276SS-31-MS-015-110920171711276-17

SMP SOIL NONE 111/9/2017 1.064 100 1711276SS-31-MS-016-110920171711276-18

SMP SOIL NONE 111/9/2017 1.003 100 1711276SS-31-MS-017-110920171711276-19

SMP SOIL NONE 111/9/2017 1.041 100 1711276SS-31-MS-002-110920171711276-2

SMP SOIL NONE 111/9/2017 1.086 100 1711276SS-31-MS-018-110920171711276-20

SMP SOIL NONE 111/9/2017 1.166 100 1711276SS-31-MS-003-110920171711276-3

SMP SOIL NONE 111/9/2017 1.011 100 1711276SS-31-MS-003-11092017-DUP1711276-4

SMP SOIL NONE 111/9/2017 1.06 100 1711276SS-31-MS-004-110920171711276-5

SMP SOIL NONE 111/9/2017 1.046 100 1711276SS-31-MS-005-110920171711276-6

SMP SOIL NONE 111/9/2017 1.068 100 1711276SS-31-MS-006-110920171711276-7

SMP SOIL NONE 111/9/2017 1.022 100 1711276SS-31-MS-007-110920171711276-8

SMP SOIL NONE 111/9/2017 1.025 100 1711276SS-31-MS-008-110920171711276-9
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Prep Batch ID:  IP171215-3

Start Date: 12/15/17

Start Time: 13:23

End Date: 12/15/17

End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 12/15/17

Time Validated: 15:29

Batch Created By: jml

Date Created: 12/15/17

Time Created: 13:23Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Prep Batch ID:  IP171215-4

Start Date: 12/15/17

Start Time: 15:48

End Date: 12/15/17

End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 12/15/17

Time Validated: 15:56

Batch Created By: jml

Date Created: 12/15/17

Time Created: 15:48Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP171215-4-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1711276XXXXXXIP171215-4

LCS SOIL NONE 1XXXXXX 1 100 1711276XXXXXXIM171215-4

MS SOIL NONE 111/9/2017 1.073 100 1711276SS-31-MS-023-110920171711276-25

MSD SOIL NONE 111/9/2017 1.114 100 1711276SS-31-MS-023-110920171711276-25

DUP SOIL NONE 111/9/2017 1.068 100 1711276SS-31-MS-023-110920171711276-25

SMP SOIL NONE 111/9/2017 1.112 100 1711276SS-31-MS-019-110920171711276-21

SMP SOIL NONE 111/9/2017 1.035 100 1711276SS-31-MS-020-110920171711276-22

SMP SOIL NONE 111/9/2017 1.011 100 1711276SS-31-MS-021-110920171711276-23

SMP SOIL NONE 111/9/2017 1.022 100 1711276SS-31-MS-022-110920171711276-24

SMP SOIL NONE 111/9/2017 1.041 100 1711276SS-31-MS-023-110920171711276-25

SMP SOIL NONE 111/9/2017 1.044 100 1711276SS-31-MS-023-11092017-DUP1711276-26

SMP SOIL NONE 111/9/2017 1.004 100 1711276SS-31-MS-024-110920171711276-27

SMP SOIL NONE 111/10/2017 1.053 100 1711276SS-31-MS-025-111020171711276-29

SMP SOIL NONE 111/10/2017 1.029 100 1711276SS-31-MS-026-111020171711276-31

SMP SOIL NONE 111/10/2017 1.018 100 1711276SS-31-MS-027-111020171711276-32

SMP SOIL NONE 111/10/2017 1.035 100 1711276SS-31-MS-028-111020171711276-33

SMP SOIL NONE 111/10/2017 1.027 100 1711276SS-31-MS-029-111020171711276-34

SMP SOIL NONE 111/10/2017 1.005 100 1711276SS-31-MS-030-111020171711276-35

SMP SOIL NONE 111/10/2017 1.011 100 1711276SS-31-MS-031-111020171711276-36

SMP SOIL NONE 111/10/2017 1.062 100 1711276SS-31-MS-032-111020171711276-37

SMP SOIL NONE 111/10/2017 1.028 100 1711276SS-31-MS-033-111020171711276-38

SMP SOIL NONE 111/10/2017 1.319 100 1711276SS-31-MS-033-11102017-DUP1711276-39

SMP SOIL NONE 111/10/2017 1.003 100 1711276SS-31-MS-034-111020171711276-40

SMP SOIL NONE 111/10/2017 1.094 100 1711276SS-31-MS-035-111020171711276-41

SMP SOIL NONE 111/10/2017 1.024 100 1711276SS-31-MS-036-111020171711276-42
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Prep Batch ID:  IP171215-4

Start Date: 12/15/17

Start Time: 15:48

End Date: 12/15/17

End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 12/15/17

Time Validated: 15:56

Batch Created By: jml

Date Created: 12/15/17

Time Created: 15:48Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Prep Batch ID:  IP171216-1

Start Date: 12/16/17

Start Time: 9:28

End Date: 12/16/17

End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 12/16/17

Time Validated: 9:56

Batch Created By: jml

Date Created: 12/16/17

Time Created: 9:29Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP171216-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1711276XXXXXXIP171216-1

LCS SOIL NONE 1XXXXXX 1 100 1711276XXXXXXIM171216-1

MS SOIL NONE 111/10/2017 1.002 100 1711276SS-31-H1-003-111020171711276-47

MS SOIL NONE 1XXXXXX 1.01 100 1711342XXXXXX1711342-3

MSD SOIL NONE 111/10/2017 1.042 100 1711276SS-31-H1-003-111020171711276-47

MSD SOIL NONE 1XXXXXX 1.011 100 1711342XXXXXX1711342-3

DUP SOIL NONE 111/10/2017 1.03 100 1711276SS-31-H1-003-111020171711276-47

DUP SOIL NONE 1XXXXXX 1.013 100 1711342XXXXXX1711342-3

SMP SOIL NONE 111/10/2017 1.034 100 1711276SS-31-MS-037-111020171711276-43

SMP SOIL NONE 111/10/2017 1.016 100 1711276SS-31-H1-001-111020171711276-45

SMP SOIL NONE 111/10/2017 1.019 100 1711276SS-31-H1-002-111020171711276-46

SMP SOIL NONE 111/10/2017 1.041 100 1711276SS-31-H1-003-111020171711276-47

SMP SOIL NONE 111/10/2017 1.017 100 1711276SS-31-H1-003-11102017-DUP1711276-48

SMP SOIL NONE 111/10/2017 1.022 100 1711276SS-31-H1-004-111020171711276-49

SMP SOIL NONE 1XXXXXX 1.033 100 1711342XXXXXX1711342-1

SMP SOIL NONE 1XXXXXX 1.024 100 1711342XXXXXX1711342-2

SMP SOIL NONE 1XXXXXX 1.013 100 1711342XXXXXX1711342-3

SMP SOIL NONE 1XXXXXX 1.039 100 1711342XXXXXX1711342-4

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:17

File Name: 011SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 105 90 - 110%7440-38-2 0.0211

MOLYBDENUM 0.02 0.0002 98 90 - 110%7439-98-7 0.0196

SELENIUM 0.02 0.001 102 90 - 110%7782-49-2 0.0204

THORIUM 0.002 0.00002 106 90 - 110%7440-29-1 0.00211

URANIUM 0.002 0.00001 94 90 - 110%7440-61-1 0.00187

VANADIUM 0.02 0.0005 98 90 - 110%7440-62-2 0.0195
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:45

File Name: 016SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00981

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 108 90 - 110%7440-29-1 0.00108

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000937

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00979
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:27

File Name: 028SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00976

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

ZTHORIUM 0.001 0.00002 117 90 - 110%7440-29-1 0.00117

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000959

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00977
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:42

File Name: 032SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00990

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00988

ZTHORIUM 0.001 0.00002 116 90 - 110%7440-29-1 0.00116

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000951

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00992
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:29

File Name: 044SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 106 90 - 110%7440-38-2 0.0106

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00980

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00983

THORIUM 0.001 0.00002 107 90 - 110%7440-29-1 0.00107

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000938

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00991
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:59

File Name: 051SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00985

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000943

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00990
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:44

File Name: 063SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00976

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00985

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000947

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00966
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:26

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 103 90 - 110%7440-38-2 0.0206

MOLYBDENUM 0.02 0.0002 97 90 - 110%7439-98-7 0.0195

SELENIUM 0.02 0.001 106 90 - 110%7782-49-2 0.0213

THORIUM 0.002 0.00002 103 90 - 110%7440-29-1 0.00206

URANIUM 0.002 0.00001 94 90 - 110%7440-61-1 0.00188

VANADIUM 0.02 0.0005 96 90 - 110%7440-62-2 0.0192
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:52

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00981

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 107 90 - 110%7440-29-1 0.00107

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000948

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00988
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:40

File Name: 019SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00976

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 107 90 - 110%7440-29-1 0.00107

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000969

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00974
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:21

File Name: 031SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00988

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 108 90 - 110%7440-29-1 0.00108

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000950

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00982
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:03

File Name: 042SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 96 90 - 110%7439-98-7 0.00960

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 106 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000961

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00961
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:47

File Name: 054SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 97 90 - 110%7439-98-7 0.00975

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 106 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000952

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00971
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:29

File Name: 066SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00985

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000963

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00973
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV7

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:10

File Name: 077SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00982

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000962

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00974
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV8

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:55

File Name: 089SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00992

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000970

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00992
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV9

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:39

File Name: 101SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00998

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000984

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00973
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV10

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:31

File Name: 011SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00990

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000994

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000984

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00979
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:15

File Name: 023SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000972

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00976
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:57

File Name: 035SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00983

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000978

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00972
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:38

File Name: 046SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00987

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000966

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000993

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00976
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:23

File Name: 058SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000985

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00991
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:07

File Name: 070SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00985

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000989

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000989

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00980
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV16

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:49

File Name: 081SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00997

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 96 90 - 110%7440-29-1 0.000961

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000982

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00986
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV17

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:37

File Name: 093SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 96 90 - 110%7440-29-1 0.000961

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00980
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/21/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV18

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 0:19

File Name: 104SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000985

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000997

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/21/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV19

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 1:03

File Name: 116SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.000998

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000992

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00975
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/21/2017
Run ID: IM171220-10A2

Calibration Verifications

Lab ID: CCV20

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 1:48

File Name: 128SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00988

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000989

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000963

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00984
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:23:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:51:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:33:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:48:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:35:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:05:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:50:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:31:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:58:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:45:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:27:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:09:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:53:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:35:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB7

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:16:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB8

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:01:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB9

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:55:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB10

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:36:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:21:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:03:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:44:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:29:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:13:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB16

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:55:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB17

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:43:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/21/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB18

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:25:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/21/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB19

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:09:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/21/2017
Run ID: IM171220-10A2

Calibration Blanks

Lab ID: CCB20

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:54:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/19/2017
Run ID: IM171219-11A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1067440-38-2 0.01 0.0106

MOLYBDENUM 0.2 1057439-98-7 0.21 0.211 0.22100

SELENIUM 947782-49-2 0.01 0.00942

THORIUM 1137440-29-1 0.001 0.00113

URANIUM 977440-61-1 0.001 0.00097

VANADIUM 997440-62-2 0.01 0.0099
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Data Package ID: IM1711276-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW6020

ICPMS Metals

Date Analyzed: 12/20/2017
Run ID: IM171220-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1057440-38-2 0.01 0.0105

MOLYBDENUM 0.2 1057439-98-7 0.21 0.211 0.22100

SELENIUM 987782-49-2 0.01 0.00976

THORIUM 1157440-29-1 0.001 0.00115

URANIUM 977440-61-1 0.001 0.00097

VANADIUM 997440-62-2 0.01 0.0099
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2
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File Name: 001CALB.
AnalRunID: IM171219-11A1
CalibRefID: IM171219-11A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/19/2017

12/19/2017 14:37   RINSE 1

12/19/2017 14:43   RINSE 1

12/19/2017 14:49   BLANK 1

12/19/2017 14:55   H/1000 1

12/19/2017 14:58   H/100 1

12/19/2017 15:01   H/10 1

12/19/2017 15:07   HIGH 1

12/19/2017 16:17   ICV 1

12/19/2017 16:23   ICB 1

12/19/2017 16:29   LIV 1

12/19/2017 16:32   ICSA1 1

12/19/2017 16:40   ICSAB1 1

12/19/2017 16:45   CCV1 1

12/19/2017 16:51   CCB1 1

12/19/2017 16:57- Th   IP171214-2MB 10

12/19/2017 17:00- Th   IM171214-2LCS 10

12/19/2017 17:03   ZZZ 1

12/19/2017 17:06   ZZZ 1

12/19/2017 17:09   ZZZ 1

12/19/2017 17:12   ZZZ 1

12/19/2017 17:15   ZZZ 1

12/19/2017 17:18   ZZZ 1

12/19/2017 17:21   ZZZ 1

12/19/2017 17:24   ZZZ 1

12/19/2017 17:27   CCV2 1

12/19/2017 17:33   CCB2 1

12/19/2017 17:36   ZZZ 1

12/19/2017 17:39   ZZZ 1

12/19/2017 17:42   CCV3 1

12/19/2017 17:48   CCB3 1

12/19/2017 17:51- Th   1711253-14 10

12/19/2017 17:54- Th   1711253-14SER 50

12/19/2017 17:57- Th   1711253-14DUP 10

12/19/2017 18:00- Th   1711253-14MS 10

12/19/2017 18:03- Th   1711253-14MSD 10

Page 1 of 7 Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-1
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File Name: 039SMPL_
AnalRunID: IM171219-11A1
CalibRefID: IM171219-11A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/19/2017

12/19/2017 18:06- Th   1711253-14A 10

12/19/2017 18:12- Th   1711253-22 10

12/19/2017 18:15- Th   1711253-23 10

12/19/2017 18:21- Th   1711253-24 10

12/19/2017 18:24- Th   1711253-25 10

12/19/2017 18:29   CCV4 1

12/19/2017 18:35   CCB4 1

12/19/2017 18:38   1711253-26 10

12/19/2017 18:41   1711253-27 10

12/19/2017 18:44   1711253-28 10

12/19/2017 18:56   LCV1 1

12/19/2017 18:59   CCV5 1

12/19/2017 19:05   CCB5 1

12/19/2017 19:08   IP171213-2MB 10

12/19/2017 19:11   FP171212-2MB 10

12/19/2017 19:14   IM171213-2LCS 10

EB-B4-11092017 12/19/2017 19:20   1711276-28 10

EB-B5-11102017 12/19/2017 19:23   1711276-44 10

EB-B9-11102017 12/19/2017 19:26   1711276-50 10

12/19/2017 19:29   1711326-1 10

12/19/2017 19:32   1711341-22 10

12/19/2017 19:35   1711341-54 10

12/19/2017 19:38   1711341-55 10

12/19/2017 19:44   CCV6 1

12/19/2017 19:50   CCB6 1

12/19/2017 19:53   1711342-5 10

12/19/2017 19:56   1711354-18 10

12/19/2017 19:59   1711354-34 10

12/19/2017 20:02   1711354-57 10

12/19/2017 20:04   1711434-1 10

12/19/2017 20:07   1711520-3 10

12/19/2017 20:10   1711520-3SER 50

12/19/2017 20:13   1711520-3DUP 10

12/19/2017 20:16   1711520-3MS 10

12/19/2017 20:19   1711520-3MSD 10

Page 2 of 7 Friday, December 22, 2017Date Printed:

Data Package ID: IM1711276-1
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File Name: 075SMPL_
AnalRunID: IM171219-11A1
CalibRefID: IM171219-11A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/19/2017

12/19/2017 20:25   CCV7 1

12/19/2017 20:31   CCB7 1

12/19/2017 20:34   1712146-1 10

12/19/2017 20:46   LCV2 1

12/19/2017 20:49   CCV8 1

12/19/2017 20:55   CCB8 1

12/19/2017 20:58   IP171213-3MB 10

12/19/2017 21:01   IM171213-3LCS 10

12/19/2017 21:04   IM171213-3LCSD 10

12/19/2017 21:10   1711299-1 10

12/19/2017 21:13   1711299-2 10

12/19/2017 21:16   1711299-3 10

12/19/2017 21:18   1711299-4 10

12/19/2017 21:21   1711299-5 10

12/19/2017 21:24   1711299-6 10

12/19/2017 21:27   1711299-7 10

12/19/2017 21:33   CCV9 1

12/19/2017 21:39   CCB9 1

12/19/2017 21:42   1711299-8 10

12/19/2017 21:45   1711299-9 10

12/19/2017 21:48   1711299-10 10

12/19/2017 21:51   1711299-11 10

12/19/2017 21:54   1711299-12 10

12/19/2017 21:57   1711299-13 10

12/19/2017 22:09   LCV3 1

12/19/2017 22:12   CCV10 1

12/19/2017 22:18   CCB10 1

12/19/2017 22:21   IP171213-4MB 10

12/19/2017 22:24   IM171213-4LCS 10

12/19/2017 22:30   1711268-1 10

12/19/2017 22:33   1711268-2 10

12/19/2017 22:36   1711268-3 10

12/19/2017 22:39   1711268-3SER 50

12/19/2017 22:42   1711268-3DUP 10

12/19/2017 22:45   1711268-3MS 10
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File Name: 112SMPL_
AnalRunID: IM171219-11A1
CalibRefID: IM171219-11A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/19/2017

12/19/2017 22:48   1711268-3MSD 10

12/19/2017 22:51   1711268-3A 10

12/19/2017 22:56   CCV11 1

12/19/2017 23:02   CCB11 1

12/19/2017 23:05   1711268-4 10

12/19/2017 23:08   1711268-5 10

12/19/2017 23:11   1711268-6 10

12/19/2017 23:14   1711268-7 10

12/19/2017 23:17   1711268-8 10

12/19/2017 23:20   1711268-9 10

12/19/2017 23:23   1711268-10 10

12/19/2017 23:26   1711268-11 10

12/19/2017 23:29   1711268-12 10

12/19/2017 23:32   1711268-13 10

12/19/2017 23:38   CCV12 1

12/19/2017 23:44   CCB12 1

12/19/2017 23:47   1711268-13SER 50

12/19/2017 23:50   1711268-13DUP 10

12/19/2017 23:53   1711268-13MS 10

12/19/2017 23:56   1711268-13MSD 10

12/19/2017 23:59   1711268-13A 10

12/20/2017 00:04   1711268-14 10

12/20/2017 00:07   1711268-15 10

12/20/2017 00:10   1711268-16 10

12/20/2017 00:13   1711268-17 10

12/20/2017 00:16   1711268-18 10

12/20/2017 00:22   CCV13 1

12/20/2017 00:28   CCB13 1

12/20/2017 00:31   1711268-19 10

12/20/2017 00:34   1711268-20 10

12/20/2017 00:46   LCV4 1

12/20/2017 00:49   CCV14 1

12/20/2017 00:55   CCB14 1

12/20/2017 00:58   IP171213-5MB 10

12/20/2017 01:01   IM171213-5LCS 10
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File Name: 148SMPL_
AnalRunID: IM171219-11A1
CalibRefID: IM171219-11A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/20/2017

12/20/2017 01:07   1711253-1 10

12/20/2017 01:10   1711253-2 10

12/20/2017 01:13   1711253-3 10

12/20/2017 01:16   1711253-3SER 50

12/20/2017 01:19   1711253-3DUP 10

12/20/2017 01:22   1711253-3MS 10

12/20/2017 01:25   1711253-3MSD 10

12/20/2017 01:28   1711253-3A 10

12/20/2017 01:33   CCV15 1

12/20/2017 01:39   CCB15 1

12/20/2017 01:42   1711253-4 10

12/20/2017 01:45   1711253-5 10

12/20/2017 01:48   1711253-6 10

12/20/2017 01:51   1711253-7 10

12/20/2017 01:54   1711253-8 10

12/20/2017 01:57   1711253-9 10

12/20/2017 02:00   1711253-10 10

12/20/2017 02:03   1711253-11 10

12/20/2017 02:06   1711253-12 10

12/20/2017 02:09   1711253-13 10

12/20/2017 02:15   CCV16 1

12/20/2017 02:21   CCB16 1

12/20/2017 02:24   1711253-15 10

12/20/2017 02:27   1711253-16 10

12/20/2017 02:30   1711253-17 10

12/20/2017 02:33   1711253-18 10

12/20/2017 02:36   1711253-19 10

12/20/2017 02:39   1711253-20 10

12/20/2017 02:42   1711253-21 10

12/20/2017 02:54   LCV5 1

12/20/2017 02:57   CCV17 1

12/20/2017 03:03   CCB17 1

12/20/2017 03:06Ag,Al,As,B,Ba,Be,Cd,Ce,Co,Cr,Cu,Fe,K,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Th,Ti,Tl,U,V,Y,Zn   1712204-1 10

12/20/2017 03:09- Ca,Sr   1712204-1 1

12/20/2017 03:26   CCV18 1
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File Name: 186SMPL_
AnalRunID: IM171219-11A1
CalibRefID: IM171219-11A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/20/2017

12/20/2017 03:32   CCB18 1

12/20/2017 03:35   IP171214-3MB 10

12/20/2017 03:38   IM171214-3LCS 10

12/20/2017 03:44   1711261-1 10

12/20/2017 03:47   1711261-2 10

12/20/2017 03:50   1711261-3 10

12/20/2017 03:53   1711261-3SER 50

12/20/2017 03:56   1711261-3DUP 10

12/20/2017 03:59   1711261-3MS 10

12/20/2017 04:02   1711261-3MSD 10

12/20/2017 04:05   1711261-3A 10

12/20/2017 04:11   CCV19 1

12/20/2017 04:17   CCB19 1

12/20/2017 04:20   1711261-4 10

12/20/2017 04:23   1711261-5 10

12/20/2017 04:26   1711261-6 10

12/20/2017 04:29   1711261-7 10

12/20/2017 04:32   1711261-8 10

12/20/2017 04:35   1711261-9 10

12/20/2017 04:38   1711261-10 10

12/20/2017 04:41   1711261-11 10

12/20/2017 04:44   1711261-12 10

12/20/2017 04:47   1711261-13 10

12/20/2017 04:52   CCV20 1

12/20/2017 04:58   CCB20 1

12/20/2017 05:01   1711261-15 10

12/20/2017 05:04   1711261-16 10

12/20/2017 05:07   1711261-17 10

12/20/2017 05:10   1711261-18 10

12/20/2017 05:13   1711261-19 10

12/20/2017 05:16   1711261-20 10

12/20/2017 05:19   1711261-21 10

12/20/2017 05:31   LCV6 1

12/20/2017 05:34   CCV21 1

12/20/2017 05:40   CCB21 1
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File Name: 222SMPL_
AnalRunID: IM171219-11A1
CalibRefID: IM171219-11A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/20/2017

12/20/2017 05:43   IP171214-4MB 10

12/20/2017 05:46   IM171214-4LCS 10

12/20/2017 05:52   1711261-14 10

12/20/2017 05:55   1711261-14SER 50

12/20/2017 05:58   1711261-14DUP 10

12/20/2017 06:01   1711261-14MS 10

12/20/2017 06:04   1711261-14MSD 10

12/20/2017 06:07   1711261-14A 10

12/20/2017 06:13   1711261-22 10

12/20/2017 06:16   1711261-23 10

12/20/2017 06:21   CCV22 1

12/20/2017 06:27   CCB22 1

12/20/2017 06:30   1711261-24 10

12/20/2017 06:33   1711261-25 10

12/20/2017 06:36   1711261-26 10

12/20/2017 06:39   1711261-27 10

12/20/2017 06:42   1711261-28 10

12/20/2017 06:45   1711269-14 10

12/20/2017 06:48   1711269-14SER 50

12/20/2017 06:51   1711269-14DUP 10

12/20/2017 06:54   1711269-14MS 10

12/20/2017 06:57   1711269-14MSD 10

12/20/2017 07:03   CCV23 1

12/20/2017 07:09   CCB23 1

12/20/2017 07:12   1711269-14A 10

12/20/2017 07:18   1711269-22 10

12/20/2017 07:21   1711269-23 10

12/20/2017 07:24   1711269-24 10

12/20/2017 07:27   1711269-25 10

12/20/2017 07:30   1711269-26 10

12/20/2017 07:33   1711269-27 10

12/20/2017 07:36   1711269-28 10

12/20/2017 07:48   LCV7 1

12/20/2017 07:51   CCV24 1

12/20/2017 07:57   CCB24 1
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File Name: 001CALB.
AnalRunID: IM171220-10A1
CalibRefID: IM171220-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/20/2017

12/20/2017 10:38   RINSE 1

12/20/2017 10:44   RINSE 1

12/20/2017 10:50   BLANK 1

12/20/2017 10:56   H/1000 1

12/20/2017 10:59   H/100 1

12/20/2017 11:02   H/10 1

12/20/2017 11:08   HIGH 1

12/20/2017 11:26   ICV 1

12/20/2017 11:31   ICB 1

12/20/2017 11:37   LIV 1

12/20/2017 11:40   ICSA1 1

12/20/2017 11:46   ICSAB1 1

12/20/2017 11:52   CCV1 1

12/20/2017 11:58   CCB1 1

12/20/2017 12:04   IP171214-5MB 10

12/20/2017 12:07   IM171214-5LCS 10

12/20/2017 12:13   1711269-1 10

12/20/2017 12:16   1711269-2 10

12/20/2017 12:19   1711269-3 10

12/20/2017 12:22   1711269-3SER 50

12/20/2017 12:25   1711269-3DUP 10

12/20/2017 12:28   1711269-3MS 10

12/20/2017 12:31   1711269-3MSD 10

12/20/2017 12:34   1711269-3A 10

12/20/2017 12:40   CCV2 1

12/20/2017 12:45   CCB2 1

12/20/2017 12:48   1711269-4 10

12/20/2017 12:51   1711269-5 10

12/20/2017 12:54   1711269-6 10

12/20/2017 12:57   1711269-7 10

12/20/2017 13:00   1711269-8 10

12/20/2017 13:03   1711269-9 10

12/20/2017 13:06   1711269-10 10

12/20/2017 13:09   1711269-11 10

12/20/2017 13:12   1711269-12 10
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File Name: 030SMPL_
AnalRunID: IM171220-10A1
CalibRefID: IM171220-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/20/2017

12/20/2017 13:15   1711269-13 10

12/20/2017 13:21   CCV3 1

12/20/2017 13:27   CCB3 1

12/20/2017 13:30   1711269-15 10

12/20/2017 13:33   1711269-16 10

12/20/2017 13:36   1711269-17 10

12/20/2017 13:39   1711269-18 10

12/20/2017 13:42   1711269-19 10

12/20/2017 13:45   1711269-20 10

12/20/2017 13:48   1711269-21 10

12/20/2017 14:00   LCV1 1

12/20/2017 14:03   CCV4 1

12/20/2017 14:09   CCB4 1

12/20/2017 14:12   IP171215-1MB 10

12/20/2017 14:15   IM171215-1LCS 10

12/20/2017 14:20   1711272-1 10

12/20/2017 14:23   1711272-2 10

12/20/2017 14:26   1711272-3 10

12/20/2017 14:29   1711272-3SER 50

12/20/2017 14:32   1711272-3DUP 10

12/20/2017 14:35   1711272-3MS 10

12/20/2017 14:38   1711272-3MSD 10

12/20/2017 14:41   1711272-3A 10

12/20/2017 14:47   CCV5 1

12/20/2017 14:53   CCB5 1

12/20/2017 14:56   1711272-4 10

12/20/2017 14:59   1711272-5 10

12/20/2017 15:02   1711272-6 10

12/20/2017 15:05   1711272-7 10

12/20/2017 15:08   1711272-8 10

12/20/2017 15:11   1711272-9 10

12/20/2017 15:14   1711272-10 10

12/20/2017 15:17   1711272-11 10

12/20/2017 15:20   1711272-12 10

12/20/2017 15:23   1711272-13 10
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File Name: 066SMPL_
AnalRunID: IM171220-10A1
CalibRefID: IM171220-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/20/2017

12/20/2017 15:29   CCV6 1

12/20/2017 15:35   CCB6 1

12/20/2017 15:38   1711272-14 10

12/20/2017 15:41   1711272-15 10

12/20/2017 15:44   1711272-16 10

12/20/2017 15:47   1711272-17 10

12/20/2017 15:50   1711272-18 10

12/20/2017 15:53   1711272-19 10

12/20/2017 15:55   1711272-20 10

12/20/2017 16:07   LCV2 1

12/20/2017 16:10   CCV7 1

12/20/2017 16:16   CCB7 1

12/20/2017 16:19   IP171215-2MB 10

12/20/2017 16:22   IM171215-2LCS 10

12/20/2017 16:28   1711272-21 10

12/20/2017 16:31   1711272-22 10

12/20/2017 16:34   1711272-23 10

12/20/2017 16:37   1711272-24 10

12/20/2017 16:40   1711272-25 10

12/20/2017 16:43   1711272-25SER 50

12/20/2017 16:46   1711272-25DUP 10

12/20/2017 16:49   1711272-25MS 10

12/20/2017 16:55   CCV8 1

12/20/2017 17:01   CCB8 1

12/20/2017 17:04   1711272-25MSD 10

12/20/2017 17:07   1711272-25A 10

12/20/2017 17:13   1711272-26 10

12/20/2017 17:16   1711272-27 10

12/20/2017 17:19   1711272-28 10

12/20/2017 17:22   1711412-1 10

12/20/2017 17:25   1711412-2 10

12/20/2017 17:28   1711412-2SER 50

12/20/2017 17:31   1711412-2DUP 10

12/20/2017 17:34   1711412-2MS 10

12/20/2017 17:39   CCV9 1
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File Name: 002SMPL_
AnalRunID: IM171220-10A1
CalibRefID: IM171220-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/20/2017

12/20/2017 17:55   CCB9 1

12/20/2017 17:58   1711412-2MSD 10

12/20/2017 18:01   1711412-2A 10

12/20/2017 18:07   1711412-3 10

12/20/2017 18:10   1711412-4 10

12/20/2017 18:13   1711412-5 10

12/20/2017 18:16   1711412-6 10

12/20/2017 18:28   LCV3 1

12/20/2017 18:31   CCV10 1

12/20/2017 18:36   CCB10 1

12/20/2017 18:39   IP171215-3MB 10

12/20/2017 18:42   IM171215-3LCS 10

SS-31-MS-001-11092017 12/20/2017 18:48   1711276-1 10

SS-31-MS-002-11092017 12/20/2017 18:51   1711276-2 10

SS-31-MS-003-11092017 12/20/2017 18:54   1711276-3 10

SS-31-MS-003-11092017 12/20/2017 18:57   1711276-3SER 50

SS-31-MS-003-11092017 12/20/2017 19:00   1711276-3DUP 10

SS-31-MS-003-11092017 12/20/2017 19:03   1711276-3MS 10

SS-31-MS-003-11092017 12/20/2017 19:06   1711276-3MSD 10

SS-31-MS-003-11092017 12/20/2017 19:09   1711276-3A 10

12/20/2017 19:15   CCV11 1

12/20/2017 19:21   CCB11 1

SS-31-MS-003-11092017-DUP 12/20/2017 19:24   1711276-4 10

SS-31-MS-004-11092017 12/20/2017 19:27   1711276-5 10

SS-31-MS-005-11092017 12/20/2017 19:30   1711276-6 10

SS-31-MS-006-11092017 12/20/2017 19:33   1711276-7 10

SS-31-MS-007-11092017 12/20/2017 19:36   1711276-8 10

SS-31-MS-008-11092017 12/20/2017 19:39   1711276-9 10

SS-31-MS-009-11092017 12/20/2017 19:42   1711276-10 10

SS-31-MS-010-11092017 12/20/2017 19:45   1711276-11 10

SS-31-MS-011-11092017 12/20/2017 19:48   1711276-12 10

SS-31-MS-012-11092017 12/20/2017 19:51   1711276-13 10

12/20/2017 19:57   CCV12 1

12/20/2017 20:03   CCB12 1

SS-31-MS-013-11092017 12/20/2017 20:06   1711276-14 10
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File Name: 038SMPL_
AnalRunID: IM171220-10A1
CalibRefID: IM171220-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/20/2017

SS-31-MS-013-11092017-DUP 12/20/2017 20:09   1711276-15 10

SS-31-MS-014-11092017 12/20/2017 20:12   1711276-16 10

SS-31-MS-015-11092017 12/20/2017 20:15   1711276-17 10

SS-31-MS-016-11092017 12/20/2017 20:18   1711276-18 10

SS-31-MS-017-11092017 12/20/2017 20:20   1711276-19 10

SS-31-MS-018-11092017 12/20/2017 20:23   1711276-20 10

12/20/2017 20:35   LCV4 1

12/20/2017 20:38   CCV13 1

12/20/2017 20:44   CCB13 1

12/20/2017 20:47   IP171215-4MB 10

12/20/2017 20:50   IM171215-4LCS 10

SS-31-MS-019-11092017 12/20/2017 20:56   1711276-21 10

SS-31-MS-020-11092017 12/20/2017 20:59   1711276-22 10

SS-31-MS-021-11092017 12/20/2017 21:02   1711276-23 10

SS-31-MS-022-11092017 12/20/2017 21:05   1711276-24 10

SS-31-MS-023-11092017 12/20/2017 21:08   1711276-25 10

SS-31-MS-023-11092017 12/20/2017 21:11   1711276-25SER 50

SS-31-MS-023-11092017 12/20/2017 21:14   1711276-25DUP 10

SS-31-MS-023-11092017 12/20/2017 21:17   1711276-25MS 10

12/20/2017 21:23   CCV14 1

12/20/2017 21:29   CCB14 1

SS-31-MS-023-11092017 12/20/2017 21:32   1711276-25MSD 10

SS-31-MS-023-11092017 12/20/2017 21:35   1711276-25A 10

SS-31-MS-023-11092017-DUP 12/20/2017 21:41   1711276-26 10

SS-31-MS-024-11092017 12/20/2017 21:44   1711276-27 10

SS-31-MS-025-11102017 12/20/2017 21:47   1711276-29 10

SS-31-MS-026-11102017 12/20/2017 21:50   1711276-31 10

SS-31-MS-027-11102017 12/20/2017 21:53   1711276-32 10

SS-31-MS-028-11102017 12/20/2017 21:56   1711276-33 10

SS-31-MS-029-11102017 12/20/2017 21:59   1711276-34 10

SS-31-MS-030-11102017 12/20/2017 22:02   1711276-35 10

12/20/2017 22:07   CCV15 1

12/20/2017 22:13   CCB15 1

SS-31-MS-031-11102017 12/20/2017 22:16   1711276-36 10

SS-31-MS-032-11102017 12/20/2017 22:19   1711276-37 10
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File Name: 074SMPL_
AnalRunID: IM171220-10A1
CalibRefID: IM171220-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/20/2017

SS-31-MS-033-11102017 12/20/2017 22:22   1711276-38 10

SS-31-MS-033-11102017-DUP 12/20/2017 22:25   1711276-39 10

SS-31-MS-034-11102017 12/20/2017 22:28   1711276-40 10

SS-31-MS-035-11102017 12/20/2017 22:31   1711276-41 10

SS-31-MS-036-11102017 12/20/2017 22:34   1711276-42 10

12/20/2017 22:46   LCV5 1

12/20/2017 22:49   CCV16 1

12/20/2017 22:55   CCB16 1

12/20/2017 22:58   FP171214-3MB 10

12/20/2017 23:01   IP171216-3MB 10

12/20/2017 23:04   IM171216-3LCS 10

12/20/2017 23:10   1712017-1 10

12/20/2017 23:13   1712017-1SER 50

12/20/2017 23:16   1712017-1DUP 10

12/20/2017 23:19   1712017-1MS 10

12/20/2017 23:22   1712017-1MSD 10

12/20/2017 23:28   1712017-2 10

12/20/2017 23:31   1712017-3 10

12/20/2017 23:37   CCV17 1

12/20/2017 23:43   CCB17 1

12/20/2017 23:46   1712110-1 10

12/20/2017 23:49   1712243-1 10

12/20/2017 23:52   1712287-1 10

12/20/2017 23:55   1712297-1 10

12/20/2017 23:58   1712297-2 10

12/21/2017 00:01   1712298-1 10

12/21/2017 00:04   1712298-2 10

12/21/2017 00:16   LCV6 1

12/21/2017 00:19   CCV18 1

12/21/2017 00:25   CCB18 1

12/21/2017 00:28   IP171216-1MB 10

12/21/2017 00:31   IM171216-1LCS 10

SS-31-MS-037-11102017 12/21/2017 00:37   1711276-43 10

SS-31-H1-001-11102017 12/21/2017 00:40   1711276-45 10

SS-31-H1-002-11102017 12/21/2017 00:43   1711276-46 10
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File Name: 111SMPL_
AnalRunID: IM171220-10A1
CalibRefID: IM171220-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/21/2017

SS-31-H1-003-11102017 12/21/2017 00:46   1711276-47 10

SS-31-H1-003-11102017 12/21/2017 00:49   1711276-47SER 50

SS-31-H1-003-11102017 12/21/2017 00:52   1711276-47DUP 10

SS-31-H1-003-11102017 12/21/2017 00:55   1711276-47MS 10

SS-31-H1-003-11102017 12/21/2017 00:58   1711276-47MSD 10

12/21/2017 01:03   CCV19 1

12/21/2017 01:09   CCB19 1

SS-31-H1-003-11102017 12/21/2017 01:12   1711276-47A 10

SS-31-H1-003-11102017-DUP 12/21/2017 01:18   1711276-48 10

SS-31-H1-004-11102017 12/21/2017 01:21   1711276-49 10

12/21/2017 01:24   1711342-1 10

12/21/2017 01:27   1711342-2 10

12/21/2017 01:30   1711342-3 10

12/21/2017 01:33   1711342-3SER 50

12/21/2017 01:36   1711342-3DUP 10

12/21/2017 01:39   1711342-3MS 10

12/21/2017 01:42   1711342-3MSD 10

12/21/2017 01:48   CCV20 1

12/21/2017 01:54   CCB20 1

12/21/2017 01:57   1711342-3A 10

12/21/2017 02:03   1711342-4 10

12/21/2017 02:06   1712245-1 10

12/21/2017 02:09   1712245-2 10

12/21/2017 02:12   1712260-1 10

12/21/2017 02:24   LCV7 1

12/21/2017 02:27   CCV21 1

12/21/2017 02:33   CCB21 1

12/21/2017 02:36   FP171214-1MB 10

12/21/2017 02:39   IP171216-2MB 10

12/21/2017 02:42   IM171216-2LCS 10

12/21/2017 02:48   1711531-1 10

12/21/2017 02:51   1711531-1SER 50

12/21/2017 02:54   1711531-1DUP 10

12/21/2017 02:57   1711531-1MS 10

12/21/2017 03:00   1711531-1MSD 10
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File Name: 147SMPL_
AnalRunID: IM171220-10A1
CalibRefID: IM171220-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/21/2017

12/21/2017 03:06   1711563-1 10

12/21/2017 03:09   1711563-1SER 50

12/21/2017 03:14   CCV22 1

12/21/2017 03:20   CCB22 1

12/21/2017 03:23   1711563-1DUP 10

12/21/2017 03:26   1711563-1MS 10

12/21/2017 03:29   1711563-1MSD 10

12/21/2017 03:35- U   1711563-2 10

12/21/2017 03:38- U   1711563-3 10

12/21/2017 03:41   1711565-1 10

12/21/2017 03:44   1712144-1 10

12/21/2017 03:47   1712190-1 10

12/21/2017 03:50   1712214-1 10

12/21/2017 03:53   1712214-2 10

12/21/2017 03:59   CCV23 1

12/21/2017 04:05   CCB23 1

12/21/2017 04:08- As   1712214-3 10

12/21/2017 04:11- As   1712214-4 10

12/21/2017 04:14   1712269-1 10

12/21/2017 04:17   1712270-1 10

12/21/2017 04:20   1712271-1 10

12/21/2017 04:23   1712272-1 10

12/21/2017 04:26   1712273-1 10

12/21/2017 04:37   LCV8 1

12/21/2017 04:40   CCV24 1

12/21/2017 04:46   CCB24 1

12/21/2017 04:49   IP171219-4MB 10

12/21/2017 04:52   IM171219-4LCS 10

12/21/2017 04:58   1711572-2 10

12/21/2017 05:01   1711572-3 10

12/21/2017 05:04   1711572-4 10

12/21/2017 05:07   1711572-5 10

12/21/2017 05:10   1711572-6 10

12/21/2017 05:13   1711572-7 10

12/21/2017 05:16   1711572-8 10
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File Name: 183SMPL_
AnalRunID: IM171220-10A1
CalibRefID: IM171220-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/21/2017

12/21/2017 05:19   1711572-9 10

12/21/2017 05:25   CCV25 1

12/21/2017 05:31   CCB25 1

12/21/2017 05:34   1711572-9SER 50

12/21/2017 05:37   1711572-9DUP 10

12/21/2017 05:40   1711572-9MS 10

12/21/2017 05:43   1711572-9MSD 10

12/21/2017 05:49   1711572-10 10

12/21/2017 05:52   1711572-11 10

12/21/2017 05:55   1711572-12 10

12/21/2017 05:58   1711572-13 10

12/21/2017 06:01   1711572-14 10

12/21/2017 06:04   1711572-15 10

12/21/2017 06:10   CCV26 1

12/21/2017 06:16   CCB26 1

12/21/2017 06:18   1711572-16 10

12/21/2017 06:21   1711572-17 10

12/21/2017 06:24   1711572-18 10

12/21/2017 06:27   1711572-19 10

12/21/2017 06:30   1711572-19SER 50

12/21/2017 06:33   1711572-19DUP 10

12/21/2017 06:36   1711572-19MS 10

12/21/2017 06:39   1711572-19MSD 10

12/21/2017 06:45   1711572-20 10

12/21/2017 06:51   CCV27 1

12/21/2017 06:57   CCB27 1

12/21/2017 07:00   1711572-21 10

12/21/2017 07:12   LCV9 1

12/21/2017 07:15   CCV28 1

12/21/2017 07:21   CCB28 1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7470A    

Mercury

Date Analyzed: 04-Dec-17

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 04-Dec-17

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG171204-1
% Moisture: N/A

ml
ml

Run ID: HG171204-1A2
QCBatchID: HG171204-1-1

Method Blank

Lab ID: HG171204-1MB

MG/LResult Units:

File Name: HG171204-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.00021 0.000060.00006 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7470A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/04/2017

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 12/04/2017

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG171204-1
% Moisture: N/A

ml
ml

Run ID: HG171204-1A2
QCBatchID: HG171204-1-1

Lab ID: HG171204-1LCS

MG/LResult Units:
Clean DF: 1

File Name: HG171204-1Prep Method: METHOD

MERCURY 0.001 0.00020.00102 102 80 - 120%7439-97-6
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Prep Batch ID:  HG171204-1

Start Date: 12/04/17

Start Time: 8:00

End Date: 12/04/17

End Time: 18:00

Prep Analyst: Christina H. William

Comments:

Concentration Method: NONE

Validated By: chw

Date Validated: 12/04/17

Time Validated: 10:21

Batch Created By: chw

Date Created: 12/04/17

Time Created: 10:04Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG171204-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 20 20 1711255XXXXXXHG171204-1

LCS WATER NONE 1XXXXXX 20 20 1711255XXXXXXHG171204-1

MS WATER NONE 1XXXXXX 20 20 1711255XXXXXX1711255-5

MSD WATER NONE 1XXXXXX 20 20 1711255XXXXXX1711255-5

DUP WATER NONE 1XXXXXX 20 20 1711255XXXXXX1711255-5

SMP WATER NONE 1XXXXXX 20 20 1711255XXXXXX1711255-5

SMP WATER NONE 1XXXXXX 20 20 1711268XXXXXX1711268-21

SMP WATER NONE 1XXXXXX 20 20 1711268XXXXXX1711268-22

SMP WATER NONE 1XXXXXX 20 20 1711269XXXXXX1711269-29

SMP WATER NONE 1XXXXXX 20 20 1711269XXXXXX1711269-30

SMP WATER NONE 1XXXXXX 20 20 1711272XXXXXX1711272-29

SMP WATER NONE 1XXXXXX 20 20 1711272XXXXXX1711272-30

SMP WATER NONE 111/9/2017 20 20 1711276EB-B4-110920171711276-28

SMP WATER NONE 111/10/2017 20 20 1711276EB-B5-111020171711276-44

SMP WATER NONE 111/10/2017 20 20 1711276EB-B9-111020171711276-50

SMP WATER NONE 1XXXXXX 20 20 1711354XXXXXX1711354-18

SMP WATER NONE 1XXXXXX 20 20 1711354XXXXXX1711354-34

SMP WATER NONE 1XXXXXX 20 20 1711354XXXXXX1711354-57

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7470

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Run ID: HG171204-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00104 104 90 - 110ICV Initial Calibration 12/4/2017 12:36

N/A0.002 0.00020.00201 101 80 - 120CCV1 Continuing Calibration 12/4/2017 12:47

UZ0.002 0.00020.0000707 4 80 - 120CCV2 Continuing Calibration 12/4/2017 13:13

N/A0.002 0.00020.00201 101 80 - 120CCV3 Continuing Calibration 12/4/2017 13:28

N/A0.002 0.00020.00197 98 80 - 120CCV4 Continuing Calibration 12/4/2017 13:45

N/A0.002 0.00020.00208 104 80 - 120CCV5 Continuing Calibration 12/4/2017 14:16

N/A0.002 0.00020.00210 105 80 - 120CCV6 Continuing Calibration 12/4/2017 14:30

N/A0.002 0.00020.00192 96 80 - 120CCV7 Continuing Calibration 12/4/2017 15:02
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7470

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Run ID: HG171204-1A2

MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U12/4/2017Initial Calibration 12:38

CCB1 0.0000707 0.0002 U12/4/2017Continuing Calibration 12:49

CCB2 0.0000707 0.0002 U12/4/2017Continuing Calibration 13:16

CCB3 0.0000707 0.0002 U12/4/2017Continuing Calibration 13:35

CCB4 0.0000707 0.0002 U12/4/2017Continuing Calibration 13:47

CCB5 0.0000775 0.0002 J12/4/2017Continuing Calibration 14:18

CCB6 0.0000707 0.0002 U12/4/2017Continuing Calibration 14:32

CCB7 0.0000707 0.0002 U12/4/2017Continuing Calibration 15:04
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG171204-1
AnalRunID: HG171204-1A1
CalibRefID: HG171204-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/4/2017

12/4/2017 12:15STD0 1

12/4/2017 12:17STD1 1

12/4/2017 12:19STD2 1

12/4/2017 12:21STD3 1

12/4/2017 12:26STD4 1

12/4/2017 12:31STD5 1

12/4/2017 12:33STD6 1

12/4/2017 12:36ICV 1

12/4/2017 12:38ICB 1

12/4/2017 12:40CRA1 1

12/4/2017 12:45IPC 1

12/4/2017 12:47CCV1 1

12/4/2017 12:49CCB1 1

12/4/2017 12:51ZZZ 1

12/4/2017 12:53ZZZ 1

12/4/2017 12:56ZZZ 1

12/4/2017 12:58ZZZ 1

12/4/2017 13:00ZZZ 1

12/4/2017 13:02ZZZ 1

12/4/2017 13:04ZZZ 1

12/4/2017 13:06ZZZ 1

12/4/2017 13:08ZZZ 1

12/4/2017 13:10ZZZ 1

12/4/2017 13:13CCV2 1

12/4/2017 13:16CCB2 1

12/4/2017 13:28CCV3 1

12/4/2017 13:35CCB3 1

12/4/2017 13:37HG171204-1LCS 1

12/4/2017 13:39HG171204-2LCS 1

12/4/2017 13:411711255-5MS 1

12/4/2017 13:431711255-5MSD 1

12/4/2017 13:45CCV4 1

12/4/2017 13:47CCB4 1

12/4/2017 13:501711268-22 1

12/4/2017 13:57HG171204-1MB 1
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File Name: HG171204-1
AnalRunID: HG171204-1A1
CalibRefID: HG171204-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/4/2017

12/4/2017 13:59HG171204-2MB 1

12/4/2017 14:011711255-5 1

12/4/2017 14:031711255-5L 5

12/4/2017 14:061711255-5DUP 1

12/4/2017 14:081711268-21 1

12/4/2017 14:101711269-29 1

12/4/2017 14:121711269-30 1

12/4/2017 14:141711272-29 1

12/4/2017 14:16CCV5 1

12/4/2017 14:18CCB5 1

12/4/2017 14:30CCV6 1

12/4/2017 14:32CCB6 1

12/4/2017 14:351711272-30 1

EB-B4-11092017 12/4/2017 14:371711276-28 1

EB-B5-11102017 12/4/2017 14:391711276-44 1

EB-B9-11102017 12/4/2017 14:411711276-50 1

12/4/2017 14:431711354-18 1

12/4/2017 14:451711354-34 1

12/4/2017 14:471711354-57 1

12/4/2017 14:501711431-1 1

12/4/2017 14:521711431-1L 5

12/4/2017 14:541711431-1DUP 1

12/4/2017 15:02CCV7 1

12/4/2017 15:04CCB7 1

12/4/2017 15:061711431-1MS 1

12/4/2017 15:081711431-1MSD 1

12/4/2017 15:101711422-1 1

12/4/2017 15:161711423-1 1

12/4/2017 15:181711426-1 1

12/4/2017 15:201711451-1 1

12/4/2017 15:22CRA2 1

12/4/2017 15:24CCV8 1

12/4/2017 15:26CCB8 1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7471A    

Mercury

Date Analyzed: 06-Dec-17

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 06-Dec-17

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG171206-3
% Moisture: N/A

g
ml

Run ID: HG171206-4A2
QCBatchID: HG171206-3-2

Method Blank

Lab ID: HG171206-3MB

MG/KGResult Units:

File Name: HG171206-4

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.00027 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7471A    

Mercury

Date Analyzed: 06-Dec-17

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 06-Dec-17

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG171206-4
% Moisture: N/A

g
ml

Run ID: HG171206-4A2
QCBatchID: HG171206-4-1

Method Blank

Lab ID: HG171206-4MB

MG/KGResult Units:

File Name: HG171206-4

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.00032 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7471A    

Mercury

Date Analyzed: 06-Dec-17

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 06-Dec-17

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: hg171206-5
% Moisture: N/A

g
ml

Run ID: HG171206-4A2
QCBatchID: hg171206-5-1

Method Blank

Lab ID: hg171206-5MB

MG/KGResult Units:

File Name: HG171206-4

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.00035 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7471A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/06/2017

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 12/06/2017

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG171206-3
% Moisture: N/A

g
ml

Run ID: HG171206-4A2
QCBatchID: HG171206-3-2

Lab ID: HG171206-3LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG171206-4Prep Method: METHOD

MERCURY 0.167 0.03330.173 104 80 - 120%7439-97-6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/06/2017

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 12/06/2017

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG171206-4
% Moisture: N/A

g
ml

Run ID: HG171206-4A2
QCBatchID: HG171206-4-1

Lab ID: HG171206-4LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG171206-4Prep Method: METHOD

MERCURY 0.167 0.03330.171 103 80 - 120%7439-97-6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/06/2017

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 12/06/2017

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: hg171206-5
% Moisture: N/A

g
ml

Run ID: HG171206-4A2
QCBatchID: hg171206-5-1

Lab ID: hg171206-5LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG171206-4Prep Method: METHOD

MERCURY 0.167 0.03330.172 103 80 - 120%7439-97-6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7471A    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 06-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Dec-17

Sample Aliquot: 0.612
Final Volume: 100

Prep Batch: hg171206-5
% Moisture: 0.6

g
ml

Run ID: HG171206-4A2
QCBatchID: hg171206-5-1

LabID: 1711276-25MS
Field ID: SS-31-MS-023-11092017

Result Units: MG/KG

Prep Method: METHOD

File Name: HG171206-4

MERCURY 0.3290.0329 102 80 - 120%7439-97-6 0.0029 J 0.337

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 06-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Dec-17

Sample Aliquot: 0.613
Final Volume: 100

Prep Batch: hg171206-5
% Moisture: 0.6

g
ml

Run ID: HG171206-4A2
QCBatchID: hg171206-5-1

LabID: 1711276-25MSD
Field ID: SS-31-MS-023-11092017

Result Units: MG/KG

Prep Method: METHOD

File Name: HG171206-4

MERCURY 200.0328 57439-97-6 1070.355 0.328
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7471A    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 06-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Dec-17

Sample Aliquot: 0.621
Final Volume: 100

Prep Batch: HG171206-4
% Moisture: 0.7

g
ml

Run ID: HG171206-4A2
QCBatchID: HG171206-4-1

LabID: 1711276-3MS
Field ID: SS-31-MS-003-11092017

Result Units: MG/KG

Prep Method: METHOD

File Name: HG171206-4

MERCURY 0.3240.0324 102 80 - 120%7439-97-6 0.003 J 0.333

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 06-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Dec-17

Sample Aliquot: 0.624
Final Volume: 100

Prep Batch: HG171206-4
% Moisture: 0.7

g
ml

Run ID: HG171206-4A2
QCBatchID: HG171206-4-1

LabID: 1711276-3MSD
Field ID: SS-31-MS-003-11092017

Result Units: MG/KG

Prep Method: METHOD

File Name: HG171206-4

MERCURY 200.0323 67439-97-6 1090.355 0.323
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7471A    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 06-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Dec-17

Sample Aliquot: 0.611
Final Volume: 100

Prep Batch: HG171206-3
% Moisture: 1.0

g
ml

Run ID: HG171206-4A2
QCBatchID: HG171206-3-2

LabID: 1711276-47MS
Field ID: SS-31-H1-003-11102017

Result Units: MG/KG

Prep Method: METHOD

File Name: HG171206-4

MERCURY 0.3310.0331 109 80 - 120%7439-97-6 0.0024 J 0.364

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 06-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Dec-17

Sample Aliquot: 0.612
Final Volume: 100

Prep Batch: HG171206-3
% Moisture: 1.0

g
ml

Run ID: HG171206-4A2
QCBatchID: HG171206-3-2

LabID: 1711276-47MSD
Field ID: SS-31-H1-003-11102017

Result Units: MG/KG

Prep Method: METHOD

File Name: HG171206-4

MERCURY 200.033 127439-97-6 970.322 0.33
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7471

Mercury

Date Analyzed: 12/06/2017

Date Collected: 11/09/2017

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 12/06/2017

Sample Aliquot: 0.618
Final Volume: 100

Prep Batch: hg171206-5
% Moisture: 0.6

g
ml

Run ID: HG171206-4A2
QCBatchID: hg171206-5-1

Duplicate Sample Results

Field ID: SS-31-MS-023-11092017

Result Units: MG/KG
Lab ID: 1711276-25D

File Name: HG171206-4

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

MERCURY 10.03260.00185 207439-97-6 0.0029 J J
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Data Package ID: HG1711276-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7471

Mercury

Date Analyzed: 12/06/2017

Date Collected: 11/09/2017

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 12/06/2017

Sample Aliquot: 0.622
Final Volume: 100

Prep Batch: HG171206-4
% Moisture: 0.7

g
ml

Run ID: HG171206-4A2
QCBatchID: HG171206-4-1

Duplicate Sample Results

Field ID: SS-31-MS-003-11092017

Result Units: MG/KG
Lab ID: 1711276-3D

File Name: HG171206-4

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

MERCURY 10.03240.00324 207439-97-6 0.003 J J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW7471

Mercury

Date Analyzed: 12/06/2017

Date Collected: 11/10/2017

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 12/06/2017

Sample Aliquot: 0.61
Final Volume: 100

Prep Batch: HG171206-3
% Moisture: 1.0

g
ml

Run ID: HG171206-4A2
QCBatchID: HG171206-3-2

Duplicate Sample Results

Field ID: SS-31-H1-003-11102017

Result Units: MG/KG
Lab ID: 1711276-47D

File Name: HG171206-4

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

MERCURY 10.03310.00234 207439-97-6 0.0024 J J
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Data Package ID: HG1711276-2
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Prep Batch ID:  HG171206-3

Start Date: 12/06/17

Start Time: 8:00

End Date: 12/06/17

End Time: 18:00

Prep Analyst: Christina H. William

Comments:

Concentration Method: NONE

Validated By: chw

Date Validated: 12/14/17

Time Validated: 19:01

Batch Created By: chw

Date Created: 12/14/17

Time Created: 18:48Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG171206-3-2

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1711276XXXXXXHG171206-3

LCS SOIL NONE 1XXXXXX 0.6 100 1711276XXXXXXHG171206-3

MS SOIL NONE 111/10/2017 0.611 100 1711276SS-31-H1-003-111020171711276-47

MSD SOIL NONE 111/10/2017 0.612 100 1711276SS-31-H1-003-111020171711276-47

DUP SOIL NONE 111/10/2017 0.61 100 1711276SS-31-H1-003-111020171711276-47

SMP SOIL NONE 111/10/2017 0.616 100 1711276SS-31-MS-032-111020171711276-37

SMP SOIL NONE 111/10/2017 0.631 100 1711276SS-31-MS-033-111020171711276-38

SMP SOIL NONE 111/10/2017 0.626 100 1711276SS-31-MS-033-11102017-DUP1711276-39

SMP SOIL NONE 111/10/2017 0.615 100 1711276SS-31-MS-034-111020171711276-40

SMP SOIL NONE 111/10/2017 0.627 100 1711276SS-31-MS-035-111020171711276-41

SMP SOIL NONE 111/10/2017 0.607 100 1711276SS-31-MS-036-111020171711276-42

SMP SOIL NONE 111/10/2017 0.615 100 1711276SS-31-MS-037-111020171711276-43

SMP SOIL NONE 111/10/2017 0.627 100 1711276SS-31-H1-001-111020171711276-45

SMP SOIL NONE 111/10/2017 0.624 100 1711276SS-31-H1-002-111020171711276-46

SMP SOIL NONE 111/10/2017 0.612 100 1711276SS-31-H1-003-111020171711276-47

SMP SOIL NONE 111/10/2017 0.614 100 1711276SS-31-H1-003-11102017-DUP1711276-48

SMP SOIL NONE 111/10/2017 0.613 100 1711276SS-31-H1-004-111020171711276-49

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 1 of 1 Friday, December 22, 2017Date Printed:
LIMS Version:  6.850
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Prep Batch ID:  HG171206-4

Start Date: 12/06/17

Start Time: 8:00

End Date: 12/06/17

End Time: 18:00

Prep Analyst: Christina H. William

Comments:

Concentration Method: NONE

Validated By: chw

Date Validated: 12/14/17

Time Validated: 19:15

Batch Created By: chw

Date Created: 12/14/17

Time Created: 19:07Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG171206-4-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1711276XXXXXXHG171206-4

LCS SOIL NONE 1XXXXXX 0.6 100 1711276XXXXXXHG171206-4

MS SOIL NONE 111/9/2017 0.621 100 1711276SS-31-MS-003-110920171711276-3

MSD SOIL NONE 111/9/2017 0.624 100 1711276SS-31-MS-003-110920171711276-3

DUP SOIL NONE 111/9/2017 0.622 100 1711276SS-31-MS-003-110920171711276-3

SMP SOIL NONE 111/9/2017 0.613 100 1711276SS-31-MS-001-110920171711276-1

SMP SOIL NONE 111/9/2017 0.618 100 1711276SS-31-MS-009-110920171711276-10

SMP SOIL NONE 111/9/2017 0.617 100 1711276SS-31-MS-010-110920171711276-11

SMP SOIL NONE 111/9/2017 0.61 100 1711276SS-31-MS-011-110920171711276-12

SMP SOIL NONE 111/9/2017 0.614 100 1711276SS-31-MS-012-110920171711276-13

SMP SOIL NONE 111/9/2017 0.623 100 1711276SS-31-MS-013-110920171711276-14

SMP SOIL NONE 111/9/2017 0.613 100 1711276SS-31-MS-013-11092017-DUP1711276-15

SMP SOIL NONE 111/9/2017 0.615 100 1711276SS-31-MS-014-110920171711276-16

SMP SOIL NONE 111/9/2017 0.621 100 1711276SS-31-MS-015-110920171711276-17

SMP SOIL NONE 111/9/2017 0.626 100 1711276SS-31-MS-016-110920171711276-18

SMP SOIL NONE 111/9/2017 0.628 100 1711276SS-31-MS-017-110920171711276-19

SMP SOIL NONE 111/9/2017 0.609 100 1711276SS-31-MS-002-110920171711276-2

SMP SOIL NONE 111/9/2017 0.613 100 1711276SS-31-MS-018-110920171711276-20

SMP SOIL NONE 111/9/2017 0.621 100 1711276SS-31-MS-003-110920171711276-3

SMP SOIL NONE 111/9/2017 0.632 100 1711276SS-31-MS-003-11092017-DUP1711276-4

SMP SOIL NONE 111/9/2017 0.615 100 1711276SS-31-MS-004-110920171711276-5

SMP SOIL NONE 111/9/2017 0.622 100 1711276SS-31-MS-005-110920171711276-6

SMP SOIL NONE 111/9/2017 0.617 100 1711276SS-31-MS-006-110920171711276-7

SMP SOIL NONE 111/9/2017 0.617 100 1711276SS-31-MS-007-110920171711276-8

SMP SOIL NONE 111/9/2017 0.611 100 1711276SS-31-MS-008-110920171711276-9
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Prep Batch ID:  HG171206-4

Start Date: 12/06/17

Start Time: 8:00

End Date: 12/06/17

End Time: 18:00

Prep Analyst: Christina H. William

Comments:

Concentration Method: NONE

Validated By: chw

Date Validated: 12/14/17

Time Validated: 19:15

Batch Created By: chw

Date Created: 12/14/17

Time Created: 19:07Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 2 of 2 Friday, December 22, 2017Date Printed:
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Prep Batch ID:  hg171206-5

Start Date: 12/06/17

Start Time: 8:00

End Date: 12/06/17

End Time: 18:00

Prep Analyst: Christina H. William

Comments:

Concentration Method: NONE

Validated By: chw

Date Validated: 12/14/17

Time Validated: 19:31

Batch Created By: chw

Date Created: 12/14/17

Time Created: 19:18Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: hg171206-5-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1711276XXXXXXhg171206-5

LCS SOIL NONE 1XXXXXX 0.6 100 1711276XXXXXXhg171206-5

MS SOIL NONE 111/9/2017 0.612 100 1711276SS-31-MS-023-110920171711276-25

MSD SOIL NONE 111/9/2017 0.613 100 1711276SS-31-MS-023-110920171711276-25

DUP SOIL NONE 111/9/2017 0.618 100 1711276SS-31-MS-023-110920171711276-25

SMP SOIL NONE 111/9/2017 0.617 100 1711276SS-31-MS-019-110920171711276-21

SMP SOIL NONE 111/9/2017 0.622 100 1711276SS-31-MS-020-110920171711276-22

SMP SOIL NONE 111/9/2017 0.62 100 1711276SS-31-MS-021-110920171711276-23

SMP SOIL NONE 111/9/2017 0.621 100 1711276SS-31-MS-022-110920171711276-24

SMP SOIL NONE 111/9/2017 0.613 100 1711276SS-31-MS-023-110920171711276-25

SMP SOIL NONE 111/9/2017 0.612 100 1711276SS-31-MS-023-11092017-DUP1711276-26

SMP SOIL NONE 111/9/2017 0.612 100 1711276SS-31-MS-024-110920171711276-27

SMP SOIL NONE 111/10/2017 0.609 100 1711276SS-31-MS-025-111020171711276-29

SMP SOIL NONE 111/10/2017 0.612 100 1711276SS-31-MS-026-111020171711276-31

SMP SOIL NONE 111/10/2017 0.609 100 1711276SS-31-MS-027-111020171711276-32

SMP SOIL NONE 111/10/2017 0.61 100 1711276SS-31-MS-028-111020171711276-33

SMP SOIL NONE 111/10/2017 0.615 100 1711276SS-31-MS-029-111020171711276-34

SMP SOIL NONE 111/10/2017 0.611 100 1711276SS-31-MS-030-111020171711276-35

SMP SOIL NONE 111/10/2017 0.614 100 1711276SS-31-MS-031-111020171711276-36

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Run ID: HG171206-4A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.000985 99 90 - 110ICV Initial Calibration 12/6/2017 12:46

N/A0.002 0.00020.00211 106 80 - 120CCV1 Continuing Calibration 12/6/2017 12:59

N/A0.002 0.00020.00213 106 80 - 120CCV2 Continuing Calibration 12/6/2017 13:28

N/A0.002 0.00020.00209 104 80 - 120CCV3 Continuing Calibration 12/6/2017 13:54

N/A0.002 0.00020.00201 101 80 - 120CCV4 Continuing Calibration 12/6/2017 14:29

N/A0.002 0.00020.00202 101 80 - 120CCV5 Continuing Calibration 12/6/2017 15:00

N/A0.002 0.00020.00200 100 80 - 120CCV6 Continuing Calibration 12/6/2017 15:26

N/A0.002 0.00020.00199 99 80 - 120CCV7 Continuing Calibration 12/6/2017 15:45

N/A0.002 0.00020.00196 98 80 - 120CCV8 Continuing Calibration 12/6/2017 16:43

N/A0.002 0.00020.00200 100 80 - 120CCV9 Continuing Calibration 12/6/2017 17:12

N/A0.002 0.00020.00202 101 80 - 120CCV10 Continuing Calibration 12/6/2017 17:44

N/A0.002 0.00020.00198 99 80 - 120CCV11 Continuing Calibration 12/6/2017 18:10

N/A0.002 0.00020.00198 99 80 - 120CCV12 Continuing Calibration 12/6/2017 18:39

N/A0.002 0.00020.00198 99 80 - 120CCV13 Continuing Calibration 12/6/2017 19:06

N/A0.002 0.00020.00214 107 80 - 120CCV14 Continuing Calibration 12/6/2017 19:32

N/A0.002 0.00020.00195 97 80 - 120CCV15 Continuing Calibration 12/6/2017 20:00
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Run ID: HG171206-4A2

MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U12/6/2017Initial Calibration 12:48

CCB1 0.0000707 0.0002 U12/6/2017Continuing Calibration 13:01

CCB2 0.0000707 0.0002 U12/6/2017Continuing Calibration 13:30

CCB3 0.0000707 0.0002 U12/6/2017Continuing Calibration 13:56

CCB4 0.0000707 0.0002 U12/6/2017Continuing Calibration 14:31

CCB5 0.0000707 0.0002 U12/6/2017Continuing Calibration 15:02

CCB6 0.0000707 0.0002 U12/6/2017Continuing Calibration 15:28

CCB7 0.0000707 0.0002 U12/6/2017Continuing Calibration 16:06

CCB8 0.0000707 0.0002 U12/6/2017Continuing Calibration 16:45

CCB9 0.0000707 0.0002 U12/6/2017Continuing Calibration 17:14

CCB10 0.0000707 0.0002 U12/6/2017Continuing Calibration 17:47

CCB11 0.0000707 0.0002 U12/6/2017Continuing Calibration 18:12

CCB12 0.0000707 0.0002 U12/6/2017Continuing Calibration 18:41

CCB13 0.0000707 0.0002 U12/6/2017Continuing Calibration 19:08

CCB14 0.0000707 0.0002 U12/6/2017Continuing Calibration 19:34

CCB15 0.0000707 0.0002 U12/6/2017Continuing Calibration 20:02
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG171206-4
AnalRunID: HG171206-4A1
CalibRefID: HG171206-4A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/6/2017

12/6/2017 12:03STD0 1

12/6/2017 12:05STD1 1

12/6/2017 12:07STD2 1

12/6/2017 12:09STD3 1

12/6/2017 12:11STD4 1

12/6/2017 12:13STD5 1

12/6/2017 12:28STD6 1

12/6/2017 12:46ICV 1

12/6/2017 12:48ICB 1

12/6/2017 12:50CRA1 1

12/6/2017 12:59CCV1 1

12/6/2017 13:01CCB1 1

12/6/2017 13:03HG171206-1MB 1

12/6/2017 13:09HG171206-1LCS 1

12/6/2017 13:111711268-1 1

12/6/2017 13:131711268-2 1

12/6/2017 13:151711268-3 1

12/6/2017 13:171711268-3L 5

12/6/2017 13:191711268-3DUP 1

12/6/2017 13:211711268-3MS 1

12/6/2017 13:241711268-3MSD 1

12/6/2017 13:261711268-4 1

12/6/2017 13:28CCV2 1

12/6/2017 13:30CCB2 1

12/6/2017 13:321711268-5 1

12/6/2017 13:341711268-6 1

12/6/2017 13:361711268-7 1

12/6/2017 13:391711268-8 1

12/6/2017 13:411711268-9 1

12/6/2017 13:431711268-10 1

12/6/2017 13:451711268-11 1

12/6/2017 13:471711268-12 1

12/6/2017 13:491711268-13 1

12/6/2017 13:511711268-13L 5

12/6/2017 13:54CCV3 1
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File Name: HG171206-4
AnalRunID: HG171206-4A1
CalibRefID: HG171206-4A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/6/2017

12/6/2017 13:56CCB3 1

12/6/2017 13:581711268-13DUP 1

12/6/2017 14:001711268-13MS 1

12/6/2017 14:021711268-13MSD 1

12/6/2017 14:041711268-14 1

12/6/2017 14:061711268-15 1

12/6/2017 14:171711268-16 1

12/6/2017 14:191711268-17 1

12/6/2017 14:211711268-18 1

12/6/2017 14:231711268-19 1

12/6/2017 14:251711268-20 1

12/6/2017 14:27CRA2 1

12/6/2017 14:29CCV4 1

12/6/2017 14:31CCB4 1

12/6/2017 14:34HG171206-2MB 1

12/6/2017 14:36HG171206-2LCS 1

12/6/2017 14:381711272-1 1

12/6/2017 14:401711272-2 1

12/6/2017 14:421711272-3 1

12/6/2017 14:441711272-3L 5

12/6/2017 14:461711272-3DUP 1

12/6/2017 14:491711272-3MS 1

12/6/2017 14:561711272-3MSD 1

12/6/2017 14:581711272-4 1

12/6/2017 15:00CCV5 1

12/6/2017 15:02CCB5 1

12/6/2017 15:051711272-5 1

12/6/2017 15:071711272-6 1

12/6/2017 15:091711272-7 1

12/6/2017 15:111711272-8 1

12/6/2017 15:131711272-9 1

12/6/2017 15:151711272-10 1

12/6/2017 15:171711272-11 1

12/6/2017 15:201711272-12 1

12/6/2017 15:221711272-13 1
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File Name: HG171206-4
AnalRunID: HG171206-4A1
CalibRefID: HG171206-4A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/6/2017

12/6/2017 15:241711272-14 1

12/6/2017 15:26CCV6 1

12/6/2017 15:28CCB6 1

12/6/2017 15:301711272-15 1

12/6/2017 15:321711272-16 1

12/6/2017 15:351711272-17 1

12/6/2017 15:371711272-18 1

12/6/2017 15:391711272-19 1

12/6/2017 15:411711272-20 1

12/6/2017 15:43CRA3 1

12/6/2017 15:45CCV7 1

12/6/2017 16:06CCB7 1

12/6/2017 16:18HG171206-3MB 1

12/6/2017 16:20HG171206-3LCS 1

12/6/2017 16:221711272-21 1

12/6/2017 16:241711272-22 1

12/6/2017 16:271711272-23 1

12/6/2017 16:291711272-24 1

12/6/2017 16:311711272-25 1

12/6/2017 16:331711272-25L 5

12/6/2017 16:351711272-25DUP 1

12/6/2017 16:371711272-25MS 1

12/6/2017 16:43CCV8 1

12/6/2017 16:45CCB8 1

12/6/2017 16:471711272-25MSD 1

12/6/2017 16:491711272-26 1

12/6/2017 16:511711272-27 1

12/6/2017 16:531711272-28 1

SS-31-MS-032-11102017 12/6/2017 16:551711276-37 1

SS-31-MS-033-11102017 12/6/2017 16:581711276-38 1

SS-31-MS-033-11102017-DUP 12/6/2017 17:001711276-39 1

SS-31-MS-034-11102017 12/6/2017 17:021711276-40 1

SS-31-MS-035-11102017 12/6/2017 17:041711276-41 1

SS-31-MS-036-11102017 12/6/2017 17:061711276-42 1

12/6/2017 17:12CCV9 1
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File Name: HG171206-4
AnalRunID: HG171206-4A1
CalibRefID: HG171206-4A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/6/2017

12/6/2017 17:14CCB9 1

SS-31-MS-037-11102017 12/6/2017 17:171711276-43 1

SS-31-H1-001-11102017 12/6/2017 17:191711276-45 1

SS-31-H1-002-11102017 12/6/2017 17:211711276-46 1

SS-31-H1-003-11102017 12/6/2017 17:231711276-47 1

12/6/2017 17:251711276-47L 5

SS-31-H1-003-11102017 12/6/2017 17:271711276-47DUP 1

SS-31-H1-003-11102017 12/6/2017 17:291711276-47MS 1

SS-31-H1-003-11102017 12/6/2017 17:321711276-47MSD 1

SS-31-H1-003-11102017-DUP 12/6/2017 17:341711276-48 1

SS-31-H1-004-11102017 12/6/2017 17:361711276-49 1

12/6/2017 17:38CRA4 1

12/6/2017 17:44CCV10 1

12/6/2017 17:47CCB10 1

12/6/2017 17:49HG171206-4MB 1

12/6/2017 17:51HG171206-4LCS 1

SS-31-MS-001-11092017 12/6/2017 17:531711276-1 1

SS-31-MS-002-11092017 12/6/2017 17:551711276-2 1

SS-31-MS-003-11092017 12/6/2017 17:571711276-3 1

12/6/2017 18:001711276-3L 5

SS-31-MS-003-11092017 12/6/2017 18:021711276-3DUP 1

SS-31-MS-003-11092017 12/6/2017 18:041711276-3MS 1

SS-31-MS-003-11092017 12/6/2017 18:061711276-3MSD 1

SS-31-MS-003-11092017-DUP 12/6/2017 18:081711276-4 1

12/6/2017 18:10CCV11 1

12/6/2017 18:12CCB11 1

SS-31-MS-004-11092017 12/6/2017 18:151711276-5 1

SS-31-MS-005-11092017 12/6/2017 18:171711276-6 1

SS-31-MS-006-11092017 12/6/2017 18:191711276-7 1

SS-31-MS-007-11092017 12/6/2017 18:211711276-8 1

SS-31-MS-008-11092017 12/6/2017 18:231711276-9 1

SS-31-MS-009-11092017 12/6/2017 18:251711276-10 1

SS-31-MS-010-11092017 12/6/2017 18:271711276-11 1

SS-31-MS-011-11092017 12/6/2017 18:301711276-12 1

SS-31-MS-012-11092017 12/6/2017 18:321711276-13 1
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File Name: HG171206-4
AnalRunID: HG171206-4A1
CalibRefID: HG171206-4A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/6/2017

SS-31-MS-013-11092017 12/6/2017 18:341711276-14 1

12/6/2017 18:39CCV12 1

12/6/2017 18:41CCB12 1

SS-31-MS-013-11092017-DUP 12/6/2017 18:441711276-15 1

SS-31-MS-014-11092017 12/6/2017 18:461711276-16 1

SS-31-MS-015-11092017 12/6/2017 18:481711276-17 1

SS-31-MS-016-11092017 12/6/2017 18:501711276-18 1

SS-31-MS-017-11092017 12/6/2017 18:521711276-19 1

SS-31-MS-018-11092017 12/6/2017 18:541711276-20 1

12/6/2017 18:56CRA5 1

12/6/2017 19:06CCV13 1

12/6/2017 19:08CCB13 1

12/6/2017 19:10HG171206-5MB 1

12/6/2017 19:12HG171206-5LCS 1

SS-31-MS-019-11092017 12/6/2017 19:151711276-21 1

SS-31-MS-020-11092017 12/6/2017 19:171711276-22 1

SS-31-MS-021-11092017 12/6/2017 19:191711276-23 1

SS-31-MS-022-11092017 12/6/2017 19:211711276-24 1

SS-31-MS-023-11092017 12/6/2017 19:231711276-25 1

12/6/2017 19:251711276-25L 5

SS-31-MS-023-11092017 12/6/2017 19:271711276-25DUP 1

SS-31-MS-023-11092017 12/6/2017 19:301711276-25MS 1

12/6/2017 19:32CCV14 1

12/6/2017 19:34CCB14 1

SS-31-MS-023-11092017 12/6/2017 19:361711276-25MSD 1

SS-31-MS-023-11092017-DUP 12/6/2017 19:381711276-26 1

SS-31-MS-024-11092017 12/6/2017 19:401711276-27 1

SS-31-MS-025-11102017 12/6/2017 19:421711276-29 1

SS-31-MS-026-11102017 12/6/2017 19:451711276-31 1

SS-31-MS-027-11102017 12/6/2017 19:471711276-32 1

SS-31-MS-028-11102017 12/6/2017 19:491711276-33 1

SS-31-MS-029-11102017 12/6/2017 19:511711276-34 1

SS-31-MS-030-11102017 12/6/2017 19:531711276-35 1

SS-31-MS-031-11102017 12/6/2017 19:551711276-36 1

12/6/2017 19:57CRA6 1
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File Name: HG171206-4
AnalRunID: HG171206-4A1
CalibRefID: HG171206-4A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/6/2017

12/6/2017 20:00CCV15 1

12/6/2017 20:02CCB15 1
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PCBs 

 Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1711276 
 
1. This report consists of 2 soil samples.  The samples were received intact at ambient temperature 

by ALS on 11/13/17. 
 
2. These samples were extracted and analyzed according to SW-846, 4th Edition procedures.  

Specifically, the soil samples were extracted using soxhlet procedures according to the current 
revision of SOP 625 based on Method 3540C. 

 
 The extracts were then processed using sulfuric acid cleanup according to the current revision of 

SOP 651 based on Method 3665A in an attempt to remove potential interferences. 
 
3. The extracts were then analyzed using GC/ECD (electron capture detectors) according to the 

current revision of SOP 409 based on SW-846 Method 8082.  All positive results were then 
confirmed on a secondary column.  Unless interferences were present, the quantitation of each 
analyte is the higher of the concentrations obtained from each column that met initial and 
continuing calibration criteria.  Note that analyst raw data annotation may provide further 
clarification. 

 
4. All initial and continuing calibration criteria were met.  
 
5. The method blank associated with this project was below the MDL for all analytes.   
 
6. All laboratory control sample recoveries were within the acceptance criteria. 
 
7. Per method requirements, matrix QC was performed for this analysis.  Since a sample from this 

order number was not the selected quality control (QC) sample, matrix specific QC results are not 
included in this report.   

 
8. Per SW-846, 4th Edition, there is no holding time for the preparation and analysis of 

polychlorinated biphenyls (PCBs). 
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ALS 
Data Qualifier Flags 
Organics 
 
 
 
 
 
U or ND: This flag indicates that the compound was analyzed for but not detected. 
 
J: This flag indicates an estimated value.  This flag is used as follows :  (1)  

when estimating a concentration for tentatively identified compounds 
(TICs) where a 1:1 response is assumed; (2)  when the mass spectral and 
retention time data indicate the presence of a compound that meets the 
volatile and semivolatile GC/MS identification criteria, and the result is 
less than the reporting limit (RL) but greater than the method detection 
limit (MDL); (3)  when the retention time data indicate the presence of a 
compound that meets the GC identification criteria, and the result is less 
than the RL but greater than the MDL; and (4) the reported value is 
estimated.   

 
B: This flag is used when the analyte is detected in the associated method 

blank as well as in the sample.  It indicates probable blank contamination 
and warns the data user.  This flag shall be used for a tentatively identified 
compound (TIC) as well as for a positively identified target compound.   

 
E: This flag identifies compounds whose concentration exceeds the upper 

level of the calibration range. 
 
A: This flag indicates that a tentatively identified compound is a suspected 

aldol-condensation product. 
 
X: This flag indicates that the analyte was diluted below an accurate 

quantitation level. 
 
*: This flag indicates that a spike recovery is equal to or outside the control 

criteria used.   
 
+: This flag indicates that the relative percent difference (RPD) equals or exceeds 

the control criteria.   
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OrderNum: 1711276
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1711276-1SS-31-MS-001-11092017 SOIL 09-Nov-17 12:06
1711276-2SS-31-MS-002-11092017 SOIL 09-Nov-17 12:14
1711276-3SS-31-MS-003-11092017 SOIL 09-Nov-17 12:17
1711276-4SS-31-MS-003-11092017-DUP SOIL 09-Nov-17 12:18
1711276-5SS-31-MS-004-11092017 SOIL 09-Nov-17 12:23
1711276-6SS-31-MS-005-11092017 SOIL 09-Nov-17 12:28
1711276-7SS-31-MS-006-11092017 SOIL 09-Nov-17 12:32
1711276-8SS-31-MS-007-11092017 SOIL 09-Nov-17 12:37
1711276-9SS-31-MS-008-11092017 SOIL 09-Nov-17 12:42
1711276-10SS-31-MS-009-11092017 SOIL 09-Nov-17 12:47
1711276-11SS-31-MS-010-11092017 SOIL 09-Nov-17 12:51
1711276-12SS-31-MS-011-11092017 SOIL 09-Nov-17 13:04
1711276-13SS-31-MS-012-11092017 SOIL 09-Nov-17 13:09
1711276-14SS-31-MS-013-11092017 SOIL 09-Nov-17 13:14
1711276-15SS-31-MS-013-11092017-DUP SOIL 09-Nov-17 13:16
1711276-16SS-31-MS-014-11092017 SOIL 09-Nov-17 13:19
1711276-17SS-31-MS-015-11092017 SOIL 09-Nov-17 13:26
1711276-18SS-31-MS-016-11092017 SOIL 09-Nov-17 13:30
1711276-19SS-31-MS-017-11092017 SOIL 09-Nov-17 13:34
1711276-20SS-31-MS-018-11092017 SOIL 09-Nov-17 13:37
1711276-21SS-31-MS-019-11092017 SOIL 09-Nov-17 13:43
1711276-22SS-31-MS-020-11092017 SOIL 09-Nov-17 13:47
1711276-23SS-31-MS-021-11092017 SOIL 09-Nov-17 14:23
1711276-24SS-31-MS-022-11092017 SOIL 09-Nov-17 14:28
1711276-25SS-31-MS-023-11092017 SOIL 09-Nov-17 14:33
1711276-26SS-31-MS-023-11092017-DUP SOIL 09-Nov-17 14:35
1711276-27SS-31-MS-024-11092017 SOIL 09-Nov-17 14:39
1711276-28EB-B4-11092017 WATER 09-Nov-17 13:55
1711276-29SS-31-MS-025-11102017 SOIL 10-Nov-17 8:07
1711276-30SS-31-MS-020-11092017-DUP SOIL 09-Nov-17 13:50
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OrderNum: 1711276
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1711276-31SS-31-MS-026-11102017 SOIL 10-Nov-17 8:12
1711276-32SS-31-MS-027-11102017 SOIL 10-Nov-17 8:16
1711276-33SS-31-MS-028-11102017 SOIL 10-Nov-17 8:20
1711276-34SS-31-MS-029-11102017 SOIL 10-Nov-17 8:24
1711276-35SS-31-MS-030-11102017 SOIL 10-Nov-17 8:29
1711276-36SS-31-MS-031-11102017 SOIL 10-Nov-17 8:33
1711276-37SS-31-MS-032-11102017 SOIL 10-Nov-17 8:38
1711276-38SS-31-MS-033-11102017 SOIL 10-Nov-17 8:42
1711276-39SS-31-MS-033-11102017-DUP SOIL 10-Nov-17 8:44
1711276-40SS-31-MS-034-11102017 SOIL 10-Nov-17 8:46
1711276-41SS-31-MS-035-11102017 SOIL 10-Nov-17 8:52
1711276-42SS-31-MS-036-11102017 SOIL 10-Nov-17 8:55
1711276-43SS-31-MS-037-11102017 SOIL 10-Nov-17 8:59
1711276-44EB-B5-11102017 WATER 10-Nov-17 9:00
1711276-45SS-31-H1-001-11102017 SOIL 10-Nov-17 9:22
1711276-46SS-31-H1-002-11102017 SOIL 10-Nov-17 9:30
1711276-47SS-31-H1-003-11102017 SOIL 10-Nov-17 9:36
1711276-48SS-31-H1-003-11102017-DUP SOIL 10-Nov-17 9:38
1711276-49SS-31-H1-004-11102017 SOIL 10-Nov-17 9:43
1711276-50EB-B9-11102017 WATER 10-Nov-17 9:45
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8082

PCBs

Date Analyzed: 05-Dec-17

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: SW3665
Basis: N/A

Date Extracted: 01-Dec-17

Sample Aliquot: 30
Final Volume: 10

Prep Batch: EX171201-1
% Moisture: N/A

g
ml

Run ID: PT171205-11
QCBatchID: EX171201-1-1

Method Blank

Lab ID: EX171201-1MB

UG/KGResult Units:

File Name: 22280.dat

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

12674-11-2 AROCLOR-1016 171 1017 U

11104-28-2 AROCLOR-1221 171 1017 U

11141-16-5 AROCLOR-1232 171 1017 U

53469-21-9 AROCLOR-1242 171 1017 U

12672-29-6 AROCLOR-1248 171 1017 U

11097-69-1 AROCLOR-1254 171 1017 U

11096-82-5 AROCLOR-1260 171 1017 U

CASNO Surrogate Analyte Result Flag Spike 
Amount

Percent 
Recovery

Control
 Limits

Surrogate Recovery

2051-24-3 DECACHLOROBIPHENYL 15.7 16.7 94 56 - 130

877-09-8 TETRACHLORO-M-XYLENE 16.4 16.7 98 61 - 120
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8082

PCBs

Field ID: SS-31-MS-020-11092017

Date Analyzed: 05-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: SW3665
Basis: Dry Weight

Date Extracted: 01-Dec-17

Sample Aliquot: 30.54
Final Volume: 10

Prep Batch: EX171201-1
% Moisture: 0.5 g

mlRun ID: PT171205-11
QCBatchID: EX171201-1-1

Sample Results

Result Units: UG/KG

File Name: 22288.dat

Lab ID: 1711276-22

Clean DF: 1
Prep Method: SW3540 Rev C

Analysis ReqCode:  PCBs

ALS -- Fort Collins

Analyst: Dan Sheneman

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

12674-11-2 161AROCLOR-1016 U 9.916

11104-28-2 161AROCLOR-1221 U 9.916

11141-16-5 161AROCLOR-1232 U 9.916

53469-21-9 161AROCLOR-1242 U 9.916

12672-29-6 161AROCLOR-1248 U 9.916

11097-69-1 161AROCLOR-1254 U 9.916

11096-82-5 161AROCLOR-1260 U 9.916

CASNO Surrogate Analyte Result Flag Spike 
Amount

Percent 
Recovery

Control
 Limits

Surrogate Recovery

2051-24-3 DECACHLOROBIPHENYL 16 16.5 97 56 - 130

877-09-8 TETRACHLORO-M-XYLENE 15.8 16.5 96 61 - 120

Page 1 of 2Thursday, December 14, 2017Date Printed:

Data Package ID: PT1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8082

PCBs

Field ID: SS-31-MS-020-11092017-D

Date Analyzed: 05-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Cleanup: SW3665
Basis: Dry Weight

Date Extracted: 01-Dec-17

Sample Aliquot: 30.27
Final Volume: 10

Prep Batch: EX171201-1
% Moisture: 0.5 g

mlRun ID: PT171205-11
QCBatchID: EX171201-1-1

Sample Results

Result Units: UG/KG

File Name: 22289.dat

Lab ID: 1711276-30

Clean DF: 1
Prep Method: SW3540 Rev C

Analysis ReqCode:  PCBs

ALS -- Fort Collins

Analyst: Dan Sheneman

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

12674-11-2 171AROCLOR-1016 U 1017

11104-28-2 171AROCLOR-1221 U 1017

11141-16-5 171AROCLOR-1232 U 1017

53469-21-9 171AROCLOR-1242 U 1017

12672-29-6 171AROCLOR-1248 U 1017

11097-69-1 171AROCLOR-1254 U 1017

11096-82-5 171AROCLOR-1260 U 1017

CASNO Surrogate Analyte Result Flag Spike 
Amount

Percent 
Recovery

Control
 Limits

Surrogate Recovery

2051-24-3 DECACHLOROBIPHENYL 16.1 16.6 97 56 - 130

877-09-8 TETRACHLORO-M-XYLENE 16.9 16.6 102 61 - 120

Page 2 of 2Thursday, December 14, 2017Date Printed:

Data Package ID: PT1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Control Limits
Lower Upper

Surrogate Summary for PCBs
Method SW8082

Surrogate Compound

Tetrachloro-m-xylene

Decachlorobiphenyl

61 120

56 130

Lab ID Client Sample ID Date 
Collected

Date 
Received

DCB % 
Recovery

TCX % 
Recovery

QC Batch ID: EX171201-1-1

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

PrepBatchID: EX171201-1

Date Extracted: 12/1/2017

ALS -- Fort Collins

XXXXXXX NA XXXXXXX 94 98EX171201-1MB

XXXXXXX NA XXXXXXX 103 97EX171201-1LCS

SS-31-MS-020-11092017 11/9/2017 11/13/2017 97 961711276-22

SS-31-MS-020-11092017-DU 11/9/2017 11/13/2017 97 1021711276-30

Page 1 of 1Thursday, December 14, 2017Date Printed:

Data Package ID: PT1711276-1

LIMS Version:  6.850Shaded values exceed established control limits.
ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Method SW8082

PCBs

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/05/2017

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: SW3665
Basis: N/A

Date Extracted: 12/01/2017

Sample Aliquot: 30
Final Volume: 10

Prep Batch: EX171201-1
% Moisture: N/A

g
ml

Run ID: PT171205-11
QCBatchID: EX171201-1-1

Lab ID: EX171201-1LCS

UG/KGResult Units:
Clean DF: 1

File Name: 22281.datPrep Method: SW3540C

AROCLOR-1016 133 16.7126 94 64 - 126%12674-11-2

AROCLOR-1260 133 16.7133 100 60 - 130%11096-82-5

CASNO Surrogate Analyte Result Flag Spike 
Amount

Percent 
Recovery

Control
 Limits

Surrogate Recovery

2051-24-3 DECACHLOROBIPHENYL 17.1 16.7 103 56 - 130

877-09-8 TETRACHLORO-M-XYLENE 16.2 16.7 97 61 - 120

Page 1 of 1Thursday, December 14, 2017Date Printed:

Data Package ID: PT1711276-1

LIMS Version:  6.850

ALS -- Fort Collins
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Prep Batch ID:  EX171201-1

Start Date: 12/01/17

Start Time: 13:40
End Date: 12/02/17

End Time: 10:40

Prep Analyst: Kaylee J. Pier

Comments:

Concentration Method: CKIS

Validated By: kjp

Date Validated: 12/04/17

Time Validated: 16:42

Batch Created By: kjp

Date Created: 12/01/17

Time Created: 9:03Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3540C

QC Batch ID: EX171201-1-1

Lab ID
QC 
Type Matrix

Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL SW3665 1XXXXXX 30 10 1711255XXXXXXEX171201-1

LCS SOIL SW3665 1XXXXXX 30 10 1711255XXXXXXEX171201-1

MS SOIL SW3665 1XXXXXX 30.04 10 1711255XXXXXX1711255-1

MSD SOIL SW3665 1XXXXXX 30.05 10 1711255XXXXXX1711255-1

SMP SOIL SW3665 1XXXXXX 30.09 10 1711255XXXXXX1711255-1

SMP SOIL SW3665 1XXXXXX 30.28 10 1711255XXXXXX1711255-2

SMP SOIL SW3665 1XXXXXX 30.16 10 1711268XXXXXX1711268-23

SMP SOIL SW3665 1XXXXXX 30.43 10 1711268XXXXXX1711268-5

SMP SOIL SW3665 111/9/2017 30.54 10 1711276SS-31-MS-020-110920171711276-22

SMP SOIL SW3665 111/9/2017 30.27 10 1711276SS-31-MS-020-11092017-DUP1711276-30

QC Types

In generating this benchsheet, prep analyst states that all aspects of sample preparation as set forth in the appropriate SOP’s (including Kuderna-
Danish temperatures, proper flow settings on the N-evap, and final volumes) were properly adhered to (unless otherwise noted herein).

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicate

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standard SMP Field Sample

SYS Sample Yield Spike

Page 1 of 1 Thursday, December 14, 2017Date Printed:
LIMS Version:  6.850

ALS -- Fort Collins
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Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1732413; 1732416; 1732419                            

Client: ALS Laboratory Group (Fort Collins) 
Matrix: Soil  
ELMS Batch (HBN): 2001 (203587)

 
 
 
General Set Information:  There were six field samples in these Work Orders. The samples were analyzed for 
perchlorate.   
 
 
Method Summary:  Each sample was prepared as noted below and analyzed using an Agilent 1100 LC/MSD 
system in select ion monitoring (SIM) mode at m/z 83 and 85, which corresponds to the loss of one oxygen atom 
from the perchlorate molecule.  ChemStation software was used for instrument control and data analysis.  The ion 
ratio of m/z 83 to 85 was used to positively identify the response peak as perchlorate.  Quantitation was performed 
using the m/z 83 peak area.  An internal standard of 18O labeled perchlorate was added to each sample to establish 
the perchlorate peak retention time and used in quantitation.  
 
 
Sample Preparation:  A 1.00 to 1.20 g aliquot of each sample was combined with 9.95mL of ASTM Type II 
water.  50µL of an 18O labeled perchlorate solution was added to each sample as an internal standard.  The samples 
were then capped, vortexed, sonicated for at least 15 minutes and filtered into autosampler vial using Phenex PES 
membrane 0.45µm Syringe Filters.  If necessary, the samples were centrifuged at 2700rpm for 15 minutes prior to 
filtering in order to remove excess particulates from the extract. 
 
 
Holding Times:  Holding times were met for all analyses. 
 
 
Dilutions:  NA   
 
  
Method QC data:  The method blank (575693) was less than 1/2 the CRDL.  The recovery for the LCS (575694) 
was within acceptable parameters. 
 
 
 
 
 
 
 



 

 

 

MS/MSD Analysis:  A Matrix Spike and Duplicate (MS/MSD) were performed on samples 1732419002/03  
(Client ID: SS-03-MS-002-1110017).  The MS/MSD percent recoveries and relative percent difference (RPD) were 
within the performance limits.   
 
 
 
Instrument QC:  Instrument initial and continuing calibrations were performed in accordance with published 
procedures. 
 
 
NC/CAR(s):  None were required for this set. 
 
 
Sample Calculation:  Samples were reported in µg/Kg.  Results were calculated in µg/Kg by the equation 
(A)x(B)x(C)x(D), 
 

where: A = Analyte concentration from the standard curve (µg/L) 
 B = Conversion factor from µg/L to µg/kg (10mL/1.0g) 
 C = Dilution performed at time of analysis 
 D = Moisture correction 
   
 

Miscellaneous Comments:  These samples were analyzed in accordance with the requirements found in the DOD 
QSM Version 5.0, Table F-12.  Manual Integrations were performed for some of the Initial Calibration analyses             
(datafiles: 21AUGP01-03) along with datafiles 27NOVP02-04/16. 
 
  
  
 
      

Thomas Bosch                December 4, 2017    
                                                       Date 

 



ANALYTICAL REPORT

Jeff Kujawa
ALS Laboratory Group
225 Commerce Drive
Fort Collins, CO   80524

Phone:
Fax:

E-mail:

(970)  490-1511
(970)  490-1522
jeff.kujawa@alsglobal.com

Report Date: December 05, 2017

34-1732416Workorder:

693694.FL.05.02 110917
1711276Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1732416001 11/09/17SS-31-MS-020-11092017 11/17/17 FCUP Navajo Nation

1732416002 11/09/17SS-31-MS-020-11092017DUP 11/17/17 FCUP Navajo Nation

Page 1 of 4 Tue, 12/05/17 11:44 AM ENVREP-V4.7

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA PHONE FAX+1 801 266 7700 +1 801 268 9992
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental (Fort
Collins)

Workorder: 34-1732416

Analytical Results

Sample ID: 11/09/2017
11/17/20171732416001Lab ID:

Collected:
Received:

SS-31-MS-020-11092017 FCUP Navajo Nation

Sampling Parameter: NAMatrix:

Media:

Soil/Solid/Sediment

4 oz Amber Glass Jar
Sampling Site:

Analysis: EPA 6850, Soil

Analyzed: 11/27/2017 11:16
Batch:

Instrument ID:
ELMS/2001 (HBN: 203587) Percent Solid: 99.7

LCMS04

Report Basis: Dry

Preparation: Not Applicable

Result
(ug/Kg)Analyte MDL (ug/Kg) RL (ug/Kg) Dilution Qual

 Analysis Method - EPA 6850

10.60ND 2.0Perchlorate U

Sample ID: 11/09/2017
11/17/20171732416002Lab ID:

Collected:
Received:

SS-31-MS-020-11092017DUP FCUP Navajo Nation

Sampling Parameter: NAMatrix:

Media:

Soil/Solid/Sediment

4 oz Amber Glass Jar
Sampling Site:

Analysis: EPA 6850, Soil

Analyzed: 11/27/2017 11:35
Batch:

Instrument ID:
ELMS/2001 (HBN: 203587) Percent Solid: 99.5

LCMS04

Report Basis: Dry

Preparation: Not Applicable

Result
(ug/Kg)Analyte MDL (ug/Kg) RL (ug/Kg) Dilution Qual

 Analysis Method - EPA 6850

10.60ND 2.0Perchlorate U

Report Authorization

Analyst Peer ReviewMethod

(/S/ is an electronic signature that complies with 21 CFR Part 11)

EPA 6850 /S/ Thomas Bosch
12/03/2017 12:10 12/05/2017 11:31

/S/ Stephen Brose

Solids/Moisture Determination /S/ Ilse J. Ovalle
11/22/2017 09:04 11/22/2017 16:36

/S/ Jeff Ward

Laboratory Contact Information
(801) 266-7700
alslt.lab@ALSGlobal.com
www.alsslc.com

ALS Environmental
960 W Levoy Drive
Salt Lake City, Utah 84123

Phone:
Email:
Web:

Page 2 of 4 Tue, 12/05/17 11:44 AM ENVREP-V4.7



ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental (Fort
Collins)

Workorder: 34-1732416

The results provided in this report relate only to the items tested.
Samples were received in acceptable condition unless otherwise noted.
Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

General Lab Comments

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Testing Sector
Accreditation Body Certificate 

Number Website

Environmental ANAB (DoD ELAP)
Utah (NELAC)
Nevada
Oklahoma
Iowa
Texas (TNI)

ADE-1420
DATA1
UT00009
UT00009
IA# 376
T104704456-11-1

http://www.anab.org/accredited-organizations/
http://health.utah.gov/lab/labimp/
http://ndep.nv.gov/bsdw/labservice.htm
http://www.deq.state.ok.us/CSDnew/
http://www.iowadnr.gov/InsideDNR/RegulatoryWater.aspx
http://www.tceq.texas.gov/field/qa/lab_accred_certif.html

Industrial Hygiene 101574 http://www.aihaaccreditedlabs.orgAIHA LAP LLC (ISO 17025 &
IHLAP/ELLAP)

Lead Testing: 
CPSC ANAB (ISO 17025, CPSC) ADE-1420 http://www.anab.org/accredited-organizations/
Soil, Dust, Paint ,Air AIHA LAP LLC (ISO 17025 &

IHLAP/ELLAP)
101574 http://www.aihaaccreditedlabs.org

Dietary Supplements ACLASS (ISO 17025) ADE-1420 http://www.aclasscorp.com

Washington C596-16 http://www.ecy.wa.gov/programs/eap/labs/index.html

(Standard)

Kansas E-10416 http://www.kdheks.gov/lipo/index.html

Washington C596-16 http://www.ecy.wa.gov/programs/eap/labs/index.html

Page 3 of 4 Tue, 12/05/17 11:44 AM ENVREP-V4.7



ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental (Fort
Collins)

Workorder: 34-1732416

MDL = Method Detection Limit, a statistical estimate of method/media/instrument sensitivity.
RL = Reporting Limit, a verified value of method/media/instrument sensitivity.
CRDL = Contract Required Detection Limit
Reg. Limit = Regulatory Limit.
ND = Not Detected, testing result not detected above the MDL or RL.
< This testing result is less than the numerical value.
** No result could be reported, see sample comments for details.

U = Qualifier indicates that the analyte was not detected above the MDL.
J = Qualifier Indicates that the analyte value is between the MDL and the RL. It is also used to indicate an estimated value for
tentatively identified compounds in mass spectrometry where a 1:1 response is assumed.
B = Qualifier indicates that the analyte was detected in the blank.
E = Qualifier indicates that the analyte result exceeds calibration range.
P = Qualifier indicates that the RPD between the two columns is greater than 40%.

Result Symbol Definitions

Qualifier Symbol Definitions

Page 4 of 4 Tue, 12/05/17 11:44 AM ENVREP-V4.7



Analysis:

Analyzed By:
ELMS/2001 (HBN: 203587)
Thomas Bosch

Workorder: 1732416

EPA 6850
Batch: NA

Prepared By: NA
Batch:

Preparation: NAHistorical/Performance
ALS Laboratory Group

Limits:
Basis:

 Analysis Information

 Blank

LMB:

Analyte

Units:

Result

Analyzed:
575693
11/27/2017 09:49

ug/Kg

MDL RL

Perchlorate 0.6 2.00ND

 Laboratory Control Sample

 

Analyte Result % Rec QC Limits

LCS:
Analyzed:

575694
11/27/2017 10:08

Units:

Target

ug/Kg
Dilution: 1

Perchlorate 50.9 50.0 85.6 116.8102

 Matrix Spike - Matrix Spike Duplicate

 

Analyte Result Result % RecTarget QC Limits

MS:
Analyzed:

1732419002Sample: 1732419001
Analyzed: 11/27/2017 11:54 11/27/2017 12:14

Units: ug/Kg Units: ug/Kg
Dilution: 1 Dilution: 1

Result RPD QC Limits

MSD:
Analyzed:

1732419003
11/27/2017 12:33

% Rec

Units: ug/Kg
Dilution: 1

Perchlorate ND 85.6 116.850 95.347.6 20.00.049.3 3.3598.5

 Continuing Calibration Verification

 

Analyte Result % Rec.

CCV:
Analyzed:

575689
11/27/2017 08:29

Units:

Target

ug/L
Criteria: ± 15%

Result % Rec.

CCV:
Analyzed:

575695
11/27/2017 13:12

Units:

Target

ug/L
Criteria: ± 15%

Perchlorate 26.6 25.0 106 26.9 25.0 108

 Interference Check Sample

 

Analyte Result % Rec.

ICSA:
Analyzed:

575692
11/27/2017 09:30

Units:

Target

ug/L
Criteria: ± 30%

Perchlorate 1.10 1.00 110

 Limit of Detection Verification

 

Analyte Result % Rec.

LODV:
Analyzed:

575691
11/27/2017 09:10

Units:

Target

ug/L
Criteria: ± 50%

Result % Rec.

LODV:
Analyzed:

575696
11/27/2017 13:31

Units:

Target

ug/L
Criteria: ± 50%

Perchlorate 0.105 0.100 105 0.108 0.100 108

Page 1 of 2 Tuesday, December 05, 2017

Quality Control Sample
Batch Report
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Analysis:

Analyzed By:
ELMS/2001 (HBN: 203587)
Thomas Bosch

Workorder: 1732416

EPA 6850
Batch: NA

Prepared By: NA
Batch:

Preparation: NAHistorical/Performance
ALS Laboratory Group

Limits:
Basis:

 Analysis Information

 QC Report Authorization (/S/ is an electronic signature that complies with 21 CFR Part 11)

- Sample result is greater than 4 times the spike added
- Analyte above reporting limit or outside of control limits

 Symbols and Definitions
RPD - Relative % Difference (Spike / Spike Duplicate)
ND - Not Detected   (U - Qualifier also flags analyte as not detected)

QC results are not adjusted for moisture correction, where applicable
- Sample and Matrix Duplicate less than 5 times the reporting limit NA - Not Applicable
- Result is above the calibration range

The Matrix Spike, Matrix Spike duplicate or Matrix Duplicate is
reported for your information only. The sample matrix may be
inappropriate for the method selected.

# -

Analyst Peer Review

/S/ Thomas Bosch /S/ Stephen Brose

12/03/2017 12:10 12/05/2017 11:31

Page 2 of 2 Tuesday, December 05, 2017

Quality Control Sample
Batch Report

QCS V4.3





































































































































































































 

 

 
Gamma Spectroscopy 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1711276 
 
1. The following report consists of analytical results for 46 soil samples received by ALS on 

11/13/2017. 
 
2. These samples were prepared according to the current revision of SOP 739.  The samples in 

batch GS171122-1 were sealed in steel cans on 11/21/2017, and samples in batches 
GS171129-1 and -3 were sealed on 11/22/2017. The samples were stored for at least 21 days to 
allow 222Rn to approach secular equilibrium with its parent, 226Ra.  The degree of ingrowth 
achieved prior to analysis on 12/12/2017 for samples in batch GS171122-1 and 12/13/2017 for 
all other samples is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 98.9%.  
 

3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 
current revision of SOP 713.  The analyses were completed on 12/13/2017. 

 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  

 
6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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7. Activity concentrations above the calculated MDC are reported in some instances where 
minimum nuclide identification criteria are not met.  Such tentative identifications result when the 
software attempts to calculate net activity concentrations for analytes where either one or both of 
the following criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above 
the critical level, or the minimum library peak abundance must be attained.  Nuclides not meeting 
these requirements have been flagged with a “TI” qualifier.    
 

8. There are cases where the sample density is greater than the associated calibration standard 
density.  Cases that exceed the limit of +/- 15% of the density of the calibration standard are 
flagged with a ‘G’, denoting a significant density difference between the sample and calibration 
standard.  Consequently, the results may be biased low for the flagged results in this work order.  
If requested, ALS can perform a transmission spike in order to estimate a magnitude of this bias.  
The results are reported without further qualification.  

 
9. No problems were encountered with either the client samples or the associated quality control 

samples.  All quality control criteria were met. 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __12/18/17___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ____________ 
Radiochemistry Final Data Reviewer    Date 
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Section 1 
 
 

CHAIN OF CUSTODY 
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OrderNum: 1711276
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1711276-1SS-31-MS-001-11092017 SOIL 09-Nov-17 12:06
1711276-2SS-31-MS-002-11092017 SOIL 09-Nov-17 12:14
1711276-3SS-31-MS-003-11092017 SOIL 09-Nov-17 12:17
1711276-4SS-31-MS-003-11092017-DUP SOIL 09-Nov-17 12:18
1711276-5SS-31-MS-004-11092017 SOIL 09-Nov-17 12:23
1711276-6SS-31-MS-005-11092017 SOIL 09-Nov-17 12:28
1711276-7SS-31-MS-006-11092017 SOIL 09-Nov-17 12:32
1711276-8SS-31-MS-007-11092017 SOIL 09-Nov-17 12:37
1711276-9SS-31-MS-008-11092017 SOIL 09-Nov-17 12:42
1711276-10SS-31-MS-009-11092017 SOIL 09-Nov-17 12:47
1711276-11SS-31-MS-010-11092017 SOIL 09-Nov-17 12:51
1711276-12SS-31-MS-011-11092017 SOIL 09-Nov-17 13:04
1711276-13SS-31-MS-012-11092017 SOIL 09-Nov-17 13:09
1711276-14SS-31-MS-013-11092017 SOIL 09-Nov-17 13:14
1711276-15SS-31-MS-013-11092017-DUP SOIL 09-Nov-17 13:16
1711276-16SS-31-MS-014-11092017 SOIL 09-Nov-17 13:19
1711276-17SS-31-MS-015-11092017 SOIL 09-Nov-17 13:26
1711276-18SS-31-MS-016-11092017 SOIL 09-Nov-17 13:30
1711276-19SS-31-MS-017-11092017 SOIL 09-Nov-17 13:34
1711276-20SS-31-MS-018-11092017 SOIL 09-Nov-17 13:37
1711276-21SS-31-MS-019-11092017 SOIL 09-Nov-17 13:43
1711276-22SS-31-MS-020-11092017 SOIL 09-Nov-17 13:47
1711276-23SS-31-MS-021-11092017 SOIL 09-Nov-17 14:23
1711276-24SS-31-MS-022-11092017 SOIL 09-Nov-17 14:28
1711276-25SS-31-MS-023-11092017 SOIL 09-Nov-17 14:33
1711276-26SS-31-MS-023-11092017-DUP SOIL 09-Nov-17 14:35
1711276-27SS-31-MS-024-11092017 SOIL 09-Nov-17 14:39
1711276-28EB-B4-11092017 WATER 09-Nov-17 13:55
1711276-29SS-31-MS-025-11102017 SOIL 10-Nov-17 8:07
1711276-30SS-31-MS-020-11092017-DUP SOIL 09-Nov-17 13:50

Page 1 of 2 Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

ALS -- Fort Collins
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OrderNum: 1711276
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1711276-31SS-31-MS-026-11102017 SOIL 10-Nov-17 8:12
1711276-32SS-31-MS-027-11102017 SOIL 10-Nov-17 8:16
1711276-33SS-31-MS-028-11102017 SOIL 10-Nov-17 8:20
1711276-34SS-31-MS-029-11102017 SOIL 10-Nov-17 8:24
1711276-35SS-31-MS-030-11102017 SOIL 10-Nov-17 8:29
1711276-36SS-31-MS-031-11102017 SOIL 10-Nov-17 8:33
1711276-37SS-31-MS-032-11102017 SOIL 10-Nov-17 8:38
1711276-38SS-31-MS-033-11102017 SOIL 10-Nov-17 8:42
1711276-39SS-31-MS-033-11102017-DUP SOIL 10-Nov-17 8:44
1711276-40SS-31-MS-034-11102017 SOIL 10-Nov-17 8:46
1711276-41SS-31-MS-035-11102017 SOIL 10-Nov-17 8:52
1711276-42SS-31-MS-036-11102017 SOIL 10-Nov-17 8:55
1711276-43SS-31-MS-037-11102017 SOIL 10-Nov-17 8:59
1711276-44EB-B5-11102017 WATER 10-Nov-17 9:00
1711276-45SS-31-H1-001-11102017 SOIL 10-Nov-17 9:22
1711276-46SS-31-H1-002-11102017 SOIL 10-Nov-17 9:30
1711276-47SS-31-H1-003-11102017 SOIL 10-Nov-17 9:36
1711276-48SS-31-H1-003-11102017-DUP SOIL 10-Nov-17 9:38
1711276-49SS-31-H1-004-11102017 SOIL 10-Nov-17 9:43
1711276-50EB-B9-11102017 WATER 10-Nov-17 9:45

Page 2 of 2 Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

ALS -- Fort Collins
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Due to the nature of gamma spectroscopy data, a summary report is 
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Please refer to the individual sample results in Section 4. 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Lab ID: GS171122-1MB

Date Analyzed: 12-Dec-17

Date Collected: 21-Nov-17

Sample Matrix: SOIL

Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1 Result Units: pCi/g

File Name: 171790d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.32-0.04 +/- 0.16 1 NA

Data Package ID: GSS1711276-1

Page 1 of 3Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Lab ID: GS171129-1MB

Date Analyzed: 13-Dec-17

Date Collected: 22-Nov-17

Sample Matrix: SOIL

Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1 Result Units: pCi/g

File Name: 171413d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.41-0.13 +/- 0.21 1 NA

Data Package ID: GSS1711276-1

Page 2 of 3Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Lab ID: GS171129-2MB

Date Analyzed: 13-Dec-17

Date Collected: 22-Nov-17

Sample Matrix: SOIL

Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1 Result Units: pCi/g

File Name: 171415d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.280.09 +/- 0.16 1 NA

Data Package ID: GSS1711276-1

Page 3 of 3Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Lab ID: GS171122-1LCS

Date Analyzed: 12-Dec-17

Date Collected: 21-Nov-17

Sample Matrix: SOIL

Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1 Result Units: pCi/g

File Name: 172505d04

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 450 53 5 P,M3468.4 96.0 85 - 115+/-13982-63-3

Data Package ID: GSS1711276-1

Page 1 of 3Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Lab ID: GS171129-1LCS

Date Analyzed: 13-Dec-17

Date Collected: 22-Nov-17

Sample Matrix: SOIL

Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1 Result Units: pCi/g

File Name: 171265d09

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 466 55 3 P,M3468.4 99.4 85 - 115+/-13982-63-3

Data Package ID: GSS1711276-1

Page 2 of 3Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Lab ID: GS171129-2LCS

Date Analyzed: 13-Dec-17

Date Collected: 22-Nov-17

Sample Matrix: SOIL

Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1 Result Units: pCi/g

File Name: 171267d09

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 463 54 3 P,M3468.4 98.8 85 - 115+/-13982-63-3

Data Package ID: GSS1711276-1

Page 3 of 3Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 239 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-003-11092017

Lab ID: 1711276-3DUP

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 171136d02

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.791 2.1313982-63-3 LT0.89 +/- 0.221.16 +/- 0.25 0.32 0.38

Data Package ID: GSS1711276-1

Page 1 of 3Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 231 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-023-11092017

Lab ID: 1711276-25DUP

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171264d09

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.222 2.1313982-63-3 LT0.58 +/- 0.200.52 +/- 0.17 0.31 LT 0.37

Data Package ID: GSS1711276-1

Page 2 of 3Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-H1-003-11102017

Lab ID: 1711276-47DUP

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171144d02

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.915 2.1313982-63-3 LT,TI0.61 +/- 0.250.28 +/- 0.26 0.41 U 0.31

Data Package ID: GSS1711276-1

Page 3 of 3Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 244 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-001-11092017

Lab ID: 1711276-1

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 171258d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.610.2 +/- 1.413982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 1 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 243 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-002-11092017

Lab ID: 1711276-2

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 170168d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.333.37 +/- 0.4513982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 2 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 243 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-003-11092017

Lab ID: 1711276-3

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 171625d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.321.16 +/- 0.2513982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 3 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 239 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-003-11092017

Lab ID: 1711276-3DUP

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 171136d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 LT0.380.89 +/- 0.22 1 NA

Data Package ID: GSS1711276-1

Page 1 of 3Monday, December 18, 2017
Date Printed:

LIMS Version:  6.850

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 246 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-003-11092017-D

Lab ID: 1711276-4

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 171789d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.420.89 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 4 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 234 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-004-11092017

Lab ID: 1711276-5

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 172504d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.410.71 +/- 0.2213982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 5 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-005-11092017

Lab ID: 1711276-6

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 171471d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.372.01 +/- 0.3313982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 6 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 244 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-006-11092017

Lab ID: 1711276-7

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 171487d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.320.37 +/- 0.1613982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 7 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 251 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-007-11092017

Lab ID: 1711276-8

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 171407d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.311.05 +/- 0.2213982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 8 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 242 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-008-11092017

Lab ID: 1711276-9

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 171259d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.371.15 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 9 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 244 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-009-11092017

Lab ID: 1711276-10

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 170169d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.301.25 +/- 0.2213982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 10 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 209 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-010-11092017

Lab ID: 1711276-11

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 171626d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.522.44 +/- 0.4413982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 11 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 219 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-011-11092017

Lab ID: 1711276-12

Date Analyzed: 12-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Nov-17

Prep Batch: GS171122-1

Run ID: GS171122-1A
QCBatchID: GS171122-1-1

Result Units: pCi/g
File Name: 171137d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.454.19 +/- 0.6013982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 12 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-012-11092017

Lab ID: 1711276-13

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171629d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.411.50 +/- 0.3113982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 13 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 232 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-013-11092017

Lab ID: 1711276-14

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171140d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.401.73 +/- 0.3113982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 14 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 236 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-013-11092017-D

Lab ID: 1711276-15

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 172508d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.421.59 +/- 0.3213982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 15 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 236 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-014-11092017

Lab ID: 1711276-16

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171474d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.331.30 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 16 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 249 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-015-11092017

Lab ID: 1711276-17

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171411d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.372.90 +/- 0.4413982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 17 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 243 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-016-11092017

Lab ID: 1711276-18

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171263d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.300.46 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 18 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

45 of 76



Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 241 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-017-11092017

Lab ID: 1711276-19

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 170175d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.290.50 +/- 0.1513982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 19 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 239 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-018-11092017

Lab ID: 1711276-20

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171491d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.320.41 +/- 0.1613982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 20 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 239 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-019-11092017

Lab ID: 1711276-21

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171630d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.59.2 +/- 1.213982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 21 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 241 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-020-11092017

Lab ID: 1711276-22

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171141d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.58.3 +/- 1.113982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 22 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 229 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-021-11092017

Lab ID: 1711276-23

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 172509d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.310.52 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 23 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 243 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-022-11092017

Lab ID: 1711276-24

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171475d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.300.75 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 24 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 239 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-023-11092017

Lab ID: 1711276-25

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171412d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.310.52 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 25 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 231 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-023-11092017

Lab ID: 1711276-25DUP

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171264d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 LT0.370.58 +/- 0.20 1 NA

Data Package ID: GSS1711276-1

Page 2 of 3Monday, December 18, 2017
Date Printed:

LIMS Version:  6.850

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 237 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-023-11092017-D

Lab ID: 1711276-26

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 170176d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.300.61 +/- 0.1513982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 26 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 232 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-024-11092017

Lab ID: 1711276-27

Date Analyzed: 13-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171492d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.381.38 +/- 0.2813982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 27 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 236 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-025-11102017

Lab ID: 1711276-29

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171795d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,TI0.320.53 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 28 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 239 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-026-11102017

Lab ID: 1711276-31

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171631d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.360.40 +/- 0.1913982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 29 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 235 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-027-11102017

Lab ID: 1711276-32

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171142d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.290.51 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 30 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 237 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-028-11102017

Lab ID: 1711276-33

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 172510d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,TI0.350.51 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 31 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 237 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-029-11102017

Lab ID: 1711276-34

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-1

Run ID: GS171129-1A
QCBatchID: GS171129-1-1

Result Units: pCi/g
File Name: 171476d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.370.63 +/- 0.1913982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 32 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

60 of 76



Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 246 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-030-11102017

Lab ID: 1711276-35

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 170177d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.280.77 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 33 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-031-11102017

Lab ID: 1711276-36

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171493d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.320.29 +/- 0.1513982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 34 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

62 of 76



Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-032-11102017

Lab ID: 1711276-37

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171796d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,TI0.290.31 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 35 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-033-11102017

Lab ID: 1711276-38

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171632d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,TI0.330.43 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 36 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 236 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-033-11102017-D

Lab ID: 1711276-39

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171143d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.260.40 +/- 0.1513982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 37 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 236 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-034-11102017

Lab ID: 1711276-40

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 172511d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,TI0.400.70 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 38 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 233 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-035-11102017

Lab ID: 1711276-41

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171477d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.310.43 +/- 0.1513982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 39 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-036-11102017

Lab ID: 1711276-42

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171414d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.300.38 +/- 0.1613982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 40 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-MS-037-11102017

Lab ID: 1711276-43

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171266d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.380.94 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 41 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-H1-001-11102017

Lab ID: 1711276-45

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171494d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.340.62 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 42 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-H1-002-11102017

Lab ID: 1711276-46

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171797d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.300.28 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 43 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 237 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-H1-003-11102017

Lab ID: 1711276-47

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171633d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.410.28 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 44 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-H1-003-11102017

Lab ID: 1711276-47DUP

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171144d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 LT,TI0.310.61 +/- 0.25 1 NA

Data Package ID: GSS1711276-1

Page 3 of 3Monday, December 18, 2017
Date Printed:

LIMS Version:  6.850

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 236 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-H1-003-11102017-D

Lab ID: 1711276-48

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 172512d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,TI0.410.46 +/- 0.2213982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 45 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 248 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: SS-31-H1-004-11102017

Lab ID: 1711276-49

Date Analyzed: 13-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 22-Nov-17

Prep Batch: GS171129-2

Run ID: GS171129-2A
QCBatchID: GS171129-2-1

Result Units: pCi/g
File Name: 171478d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,G,TI0.250.31 +/- 0.1413982-63-3 1 NA

Data Package ID: GSS1711276-1

Page 46 of 46Monday, December 18, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Radium-226 
Case Narrative 

 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1711276 
 
1. This report consists of the analytical results for three water samples received by ALS on 

11/13/2017. 
 
2. These samples were prepared and analyzed according to the current revisions of SOP 783.  

The analyses were completed on 12/08/2017. 
 
3. The analysis results for these samples are reported in units of pCi/L. The samples were not 

filtered prior to analysis.  
 
4. Sample volume was insufficient to allow preparation of a duplicate.  A laboratory control sample 

duplicate (LCSD) was prepared in lieu of a client sample duplicate.  
 
5. ALS uses the following convention for reporting significant digits in the TPU and MDC 

results.  The TPU value is rounded to two significant digits. The MDC value is rounded to the 
same decimal place as the TPU value.  In practice, this could result in an MDC reported 
value of zero for samples with significant activity, including the batch laboratory control 
sample.   

 
6. No anomalous situations were encountered during the preparation or analysis of these 

samples.  All quality control criteria were met. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __12/13/17___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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Section 1 
 
 

CHAIN OF CUSTODY 
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OrderNum: 1711276
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1711276-1SS-31-MS-001-11092017 SOIL 09-Nov-17 12:06
1711276-2SS-31-MS-002-11092017 SOIL 09-Nov-17 12:14
1711276-3SS-31-MS-003-11092017 SOIL 09-Nov-17 12:17
1711276-4SS-31-MS-003-11092017-DUP SOIL 09-Nov-17 12:18
1711276-5SS-31-MS-004-11092017 SOIL 09-Nov-17 12:23
1711276-6SS-31-MS-005-11092017 SOIL 09-Nov-17 12:28
1711276-7SS-31-MS-006-11092017 SOIL 09-Nov-17 12:32
1711276-8SS-31-MS-007-11092017 SOIL 09-Nov-17 12:37
1711276-9SS-31-MS-008-11092017 SOIL 09-Nov-17 12:42
1711276-10SS-31-MS-009-11092017 SOIL 09-Nov-17 12:47
1711276-11SS-31-MS-010-11092017 SOIL 09-Nov-17 12:51
1711276-12SS-31-MS-011-11092017 SOIL 09-Nov-17 13:04
1711276-13SS-31-MS-012-11092017 SOIL 09-Nov-17 13:09
1711276-14SS-31-MS-013-11092017 SOIL 09-Nov-17 13:14
1711276-15SS-31-MS-013-11092017-DUP SOIL 09-Nov-17 13:16
1711276-16SS-31-MS-014-11092017 SOIL 09-Nov-17 13:19
1711276-17SS-31-MS-015-11092017 SOIL 09-Nov-17 13:26
1711276-18SS-31-MS-016-11092017 SOIL 09-Nov-17 13:30
1711276-19SS-31-MS-017-11092017 SOIL 09-Nov-17 13:34
1711276-20SS-31-MS-018-11092017 SOIL 09-Nov-17 13:37
1711276-21SS-31-MS-019-11092017 SOIL 09-Nov-17 13:43
1711276-22SS-31-MS-020-11092017 SOIL 09-Nov-17 13:47
1711276-23SS-31-MS-021-11092017 SOIL 09-Nov-17 14:23
1711276-24SS-31-MS-022-11092017 SOIL 09-Nov-17 14:28
1711276-25SS-31-MS-023-11092017 SOIL 09-Nov-17 14:33
1711276-26SS-31-MS-023-11092017-DUP SOIL 09-Nov-17 14:35
1711276-27SS-31-MS-024-11092017 SOIL 09-Nov-17 14:39
1711276-28EB-B4-11092017 WATER 09-Nov-17 13:55
1711276-29SS-31-MS-025-11102017 SOIL 10-Nov-17 8:07
1711276-30SS-31-MS-020-11092017-DUP SOIL 09-Nov-17 13:50

Page 1 of 2 Wednesday, December 13, 2017Date Printed:
LIMS Version:  6.850

ALS -- Fort Collins
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OrderNum: 1711276
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1711276-31SS-31-MS-026-11102017 SOIL 10-Nov-17 8:12
1711276-32SS-31-MS-027-11102017 SOIL 10-Nov-17 8:16
1711276-33SS-31-MS-028-11102017 SOIL 10-Nov-17 8:20
1711276-34SS-31-MS-029-11102017 SOIL 10-Nov-17 8:24
1711276-35SS-31-MS-030-11102017 SOIL 10-Nov-17 8:29
1711276-36SS-31-MS-031-11102017 SOIL 10-Nov-17 8:33
1711276-37SS-31-MS-032-11102017 SOIL 10-Nov-17 8:38
1711276-38SS-31-MS-033-11102017 SOIL 10-Nov-17 8:42
1711276-39SS-31-MS-033-11102017-DUP SOIL 10-Nov-17 8:44
1711276-40SS-31-MS-034-11102017 SOIL 10-Nov-17 8:46
1711276-41SS-31-MS-035-11102017 SOIL 10-Nov-17 8:52
1711276-42SS-31-MS-036-11102017 SOIL 10-Nov-17 8:55
1711276-43SS-31-MS-037-11102017 SOIL 10-Nov-17 8:59
1711276-44EB-B5-11102017 WATER 10-Nov-17 9:00
1711276-45SS-31-H1-001-11102017 SOIL 10-Nov-17 9:22
1711276-46SS-31-H1-002-11102017 SOIL 10-Nov-17 9:30
1711276-47SS-31-H1-003-11102017 SOIL 10-Nov-17 9:36
1711276-48SS-31-H1-003-11102017-DUP SOIL 10-Nov-17 9:38
1711276-49SS-31-H1-004-11102017 SOIL 10-Nov-17 9:43
1711276-50EB-B9-11102017 WATER 10-Nov-17 9:45

Page 2 of 2 Wednesday, December 13, 2017Date Printed:
LIMS Version:  6.850

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 13Method Blank Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Lab ID: RE171129-1MB

Date Analyzed: 08-Dec-17

Date Collected: 29-Nov-17

Sample Matrix: WATER

Date Prepared: 29-Nov-17

Prep Batch: RE171129-1

Run ID: RE171129-1A
QCBatchID: RE171129-1-2 Result Units: pCi/l

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 13

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.160.09 +/- 0.11 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 97.016860 16360 ug 40 - 110 %

Data Package ID: RE1711276-1

Page 1 of 1Wednesday, December 13, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Lab ID: RE171129-1LCS

Date Analyzed: 08-Dec-17

Date Collected: 29-Nov-17

Sample Matrix: WATER

Date Prepared: 29-Nov-17

Prep Batch: RE171129-1

Run ID: RE171129-1A
QCBatchID: RE171129-1-2 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 47 12 0 P46.34 102 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 97.816860 16480 ug 40 - 110 %

Data Package ID: RE1711276-1

Page 1 of 2Wednesday, December 13, 2017Date Printed:
LIMS Version:  6.850

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Lab ID: RE171129-1LCSD

Date Analyzed: 08-Dec-17

Date Collected: 29-Nov-17

Sample Matrix: WATER

Date Prepared: 29-Nov-17

Prep Batch: RE171129-1

Run ID: RE171129-1A
QCBatchID: RE171129-1-2 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 46 11 0 P46.34 98.9 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 98.416850 16580 ug 40 - 110 %

Data Package ID: RE1711276-1

Page 2 of 2Wednesday, December 13, 2017Date Printed:
LIMS Version:  6.850

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID:
Lab ID: RE171129-1LCSD

Date Analyzed: 08-Dec-17

Date Collected: 29-Nov-17

Sample Matrix: WATER

Date Prepared: 29-Nov-17

Prep Batch: RE171129-1

Run ID: RE171129-1A
QCBatchID: RE171129-1-2

Result Units: pCi/l
File Name: Manual Entry

Prep Basis: Unfiltered
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.0959 2.1313982-63-3 P46 +/- 1147 +/- 12 0 P 0

Data Package ID: RE1711276-1

Page 1 of 1Wednesday, December 13, 2017Date Printed:
LIMS Version:  6.850

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Sample Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: EB-B4-11092017

Lab ID: 1711276-28

Date Analyzed: 08-Dec-17

Date Collected: 09-Nov-17

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 29-Nov-17

Prep Batch: RE171129-1

Run ID: RE171129-1A
QCBatchID: RE171129-1-2

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.1250.068 +/- 0.08513982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 95.016860 16010 ug 40 - 110 %

Data Package ID: RE1711276-1

Page 1 of 3Wednesday, December 13, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Sample Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: EB-B5-11102017

Lab ID: 1711276-44

Date Analyzed: 08-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 29-Nov-17

Prep Batch: RE171129-1

Run ID: RE171129-1A
QCBatchID: RE171129-1-2

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.190.19 +/- 0.1513982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 95.716850 16120 ug 40 - 110 %

Data Package ID: RE1711276-1

Page 2 of 3Wednesday, December 13, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Sample Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1711276

Field ID: EB-B9-11102017

Lab ID: 1711276-50

Date Analyzed: 08-Dec-17

Date Collected: 10-Nov-17

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 29-Nov-17

Prep Batch: RE171129-1

Run ID: RE171129-1A
QCBatchID: RE171129-1-2

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.220.11 +/- 0.1413982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 94.516860 15930 ug 40 - 110 %

Data Package ID: RE1711276-1

Page 3 of 3Wednesday, December 13, 2017Date Printed:
LIMS Version:  6.850

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1712373 
 
1. The following report consists of analytical results for 17 soil samples received by ALS on 

12/16/2017. 
 
2. These samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans on 01/10/2018 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
11/31/2018 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 98.9   

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 01/31/2018. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  
 

6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 
(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 

 
7. No problems were encountered with either the client samples or the associated quality control 

samples.  All quality control criteria were met 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
_______________________________   __1/31/18____    
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer 
  

 
_______________________________   ____________ 
Radiochemistry Final Data Reviewer    Date 
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CHAIN OF CUSTODY 
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OrderNum: 1712373
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1712373-1SS-FL-CP-001-12122017 SOIL 12-Dec-17 14:18
1712373-2SS-FL-CP-002-12122017 SOIL 12-Dec-17 14:44
1712373-3SS-FL-CP-003-12122017 SOIL 12-Dec-17 15:03
1712373-4SS-FL-CP-003-12122017-DUP SOIL 12-Dec-17 15:03
1712373-5SS-FL-CP-004-12122017 SOIL 12-Dec-17 15:24
1712373-6SS-FL-CP-005-12122017 SOIL 12-Dec-17 15:42
1712373-7SS-FL-CP-006-12142017 SOIL 14-Dec-17 9:20
1712373-8SS-FL-CP-007-12142017 SOIL 14-Dec-17 9:51
1712373-9SS-FL-CP-008-12142017 SOIL 14-Dec-17 10:13
1712373-10SS-FL-CP-009-12142017 SOIL 14-Dec-17 10:55
1712373-11SS-FL-CP-010-12142017 SOIL 14-Dec-17 11:23
1712373-12SS-FL-CP-011-12142017 SOIL 14-Dec-17 12:41
1712373-13SS-FL-CP-012-12142017 SOIL 14-Dec-17 12:57
1712373-14SS-FL-CP-013-12142017 SOIL 14-Dec-17 13:21
1712373-15SS-FL-CP-013-12142017-DUP SOIL 14-Dec-17 13:21
1712373-16SS-FL-CP-014-12142017 SOIL 14-Dec-17 13:43
1712373-17SS-FL-CP-015-12142017 SOIL 14-Dec-17 14:10
1712373-18SS-FL-CP-005-12122017-EB WATER 12-Dec-17 15:42

Page 1 of 1 Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

ALS -- Fort Collins
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Section 2 
 
 

SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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QC RESULTS SUMMARY 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Lab ID: GS180112-1MB

Date Analyzed: 31-Jan-18

Date Collected: 10-Jan-18

Sample Matrix: SOIL

Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1 Result Units: pCi/g

File Name: 180210d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.350.17 +/- 0.21 1 NA

Data Package ID: GSS1712373-1

Page 1 of 1Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Lab ID: GS180112-1LCS

Date Analyzed: 31-Jan-18

Date Collected: 10-Jan-18

Sample Matrix: SOIL

Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1 Result Units: pCi/g

File Name: 180105d05

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 463 54 3 P,M3468.4 98.8 85 - 115+/-13982-63-3

Data Package ID: GSS1712373-1

Page 1 of 1Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins

13 of 33



Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 228 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-003-12122017

Lab ID: 1712373-3DUP

Date Analyzed: 31-Jan-18

Date Collected: 12-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180176d10

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.979 2.1313982-63-3 3.38 +/- 0.464.11 +/- 0.59 0.36 0.33

Data Package ID: GSS1712373-1

Page 1 of 1Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-001-12122017

Lab ID: 1712373-1

Date Analyzed: 31-Jan-18

Date Collected: 12-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180103d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.383.32 +/- 0.4813982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 1 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 231 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-002-12122017

Lab ID: 1712373-2

Date Analyzed: 31-Jan-18

Date Collected: 12-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180132d06

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.291.84 +/- 0.2813982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 2 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 229 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-003-12122017

Lab ID: 1712373-3

Date Analyzed: 31-Jan-18

Date Collected: 12-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180172d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.364.11 +/- 0.5913982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 3 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 228 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-003-12122017

Lab ID: 1712373-3DUP

Date Analyzed: 31-Jan-18

Date Collected: 12-Dec-17

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180176d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.333.38 +/- 0.46 1 NA

Data Package ID: GSS1712373-1

Page 1 of 1Wednesday, January 31, 2018
Date Printed:

LIMS Version:  6.856

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13

19 of 33



Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 233 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-003-12122017-D

Lab ID: 1712373-4

Date Analyzed: 31-Jan-18

Date Collected: 12-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180186d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.433.57 +/- 0.5313982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 4 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 237 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-004-12122017

Lab ID: 1712373-5

Date Analyzed: 31-Jan-18

Date Collected: 12-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180186d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.421.20 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 5 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 235 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-005-12122017

Lab ID: 1712373-6

Date Analyzed: 31-Jan-18

Date Collected: 12-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180190d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.381.22 +/- 0.2713982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 6 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 232 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-006-12142017

Lab ID: 1712373-7

Date Analyzed: 31-Jan-18

Date Collected: 14-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180197d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.471.67 +/- 0.3313982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 7 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 231 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-007-12142017

Lab ID: 1712373-8

Date Analyzed: 31-Jan-18

Date Collected: 14-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180209d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.431.61 +/- 0.3213982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 8 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 239 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-008-12142017

Lab ID: 1712373-9

Date Analyzed: 31-Jan-18

Date Collected: 14-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180229d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.502.05 +/- 0.3913982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 9 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 242 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-009-12142017

Lab ID: 1712373-10

Date Analyzed: 31-Jan-18

Date Collected: 14-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180104d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.342.03 +/- 0.3313982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 10 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 227 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-010-12142017

Lab ID: 1712373-11

Date Analyzed: 31-Jan-18

Date Collected: 14-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180133d06

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.301.91 +/- 0.2913982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 11 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 237 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-011-12142017

Lab ID: 1712373-12

Date Analyzed: 31-Jan-18

Date Collected: 14-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180173d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.382.51 +/- 0.4013982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 12 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 224 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-012-12142017

Lab ID: 1712373-13

Date Analyzed: 31-Jan-18

Date Collected: 14-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180177d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.352.36 +/- 0.3413982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 13 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-013-12142017

Lab ID: 1712373-14

Date Analyzed: 31-Jan-18

Date Collected: 14-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180187d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.412.16 +/- 0.3713982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 14 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 242 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-013-12142017-D

Lab ID: 1712373-15

Date Analyzed: 31-Jan-18

Date Collected: 14-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180191d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.341.33 +/- 0.2813982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 15 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

31 of 33



Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-014-12142017

Lab ID: 1712373-16

Date Analyzed: 31-Jan-18

Date Collected: 14-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180187d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.361.06 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 16 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 242 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-015-12142017

Lab ID: 1712373-17

Date Analyzed: 31-Jan-18

Date Collected: 14-Dec-17

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Jan-18

Prep Batch: GS180112-1

Run ID: GS180112-1A
QCBatchID: GS180112-1-1

Result Units: pCi/g
File Name: 180198d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.371.55 +/- 0.3013982-63-3 1 NA

Data Package ID: GSS1712373-1

Page 17 of 17Wednesday, January 31, 2018Date Printed:
LIMS Version:  6.856

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Radium-226 
Case Narrative 

 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1712373 
 
1. This report consists of the analytical results for one water sample received by ALS on 

12/16/2017. 
 
2. This sample was prepared and analyzed according to the current revision of SOP 783. The 

analysis was completed on 01/10/2018. 
 
3. The analysis results for this sample are reported in units of pCi/L. The sample was not 

filtered prior to analysis.  
 
4. Sample volume was insufficient to allow preparation of a duplicate.  A laboratory control sample 

duplicate (LCSD) was prepared in lieu of a client sample duplicate.  
 
5. ALS uses the following convention for reporting significant digits in the TPU and MDC 

results.  The TPU value is rounded to two significant digits. The MDC value is rounded to the 
same decimal place as the TPU value.  In practice, this could result in an MDC reported 
value of zero for samples with significant activity, including the batch laboratory control 
sample.   

 
6. No anomalous situations were encountered during the preparation or analysis of this 

sample.  All quality control criteria were met. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __1/12/18___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1712373
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1712373-1SS-FL-CP-001-12122017 SOIL 12-Dec-17 14:18
1712373-2SS-FL-CP-002-12122017 SOIL 12-Dec-17 14:44
1712373-3SS-FL-CP-003-12122017 SOIL 12-Dec-17 15:03
1712373-4SS-FL-CP-003-12122017-DUP SOIL 12-Dec-17 15:03
1712373-5SS-FL-CP-004-12122017 SOIL 12-Dec-17 15:24
1712373-6SS-FL-CP-005-12122017 SOIL 12-Dec-17 15:42
1712373-7SS-FL-CP-006-12142017 SOIL 14-Dec-17 9:20
1712373-8SS-FL-CP-007-12142017 SOIL 14-Dec-17 9:51
1712373-9SS-FL-CP-008-12142017 SOIL 14-Dec-17 10:13
1712373-10SS-FL-CP-009-12142017 SOIL 14-Dec-17 10:55
1712373-11SS-FL-CP-010-12142017 SOIL 14-Dec-17 11:23
1712373-12SS-FL-CP-011-12142017 SOIL 14-Dec-17 12:41
1712373-13SS-FL-CP-012-12142017 SOIL 14-Dec-17 12:57
1712373-14SS-FL-CP-013-12142017 SOIL 14-Dec-17 13:21
1712373-15SS-FL-CP-013-12142017-DUP SOIL 14-Dec-17 13:21
1712373-16SS-FL-CP-014-12142017 SOIL 14-Dec-17 13:43
1712373-17SS-FL-CP-015-12142017 SOIL 14-Dec-17 14:10
1712373-18SS-FL-CP-005-12122017-EB WATER 12-Dec-17 15:42

Page 1 of 1 Friday, January 12, 2018Date Printed:
LIMS Version:  6.854

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 13Method Blank Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Lab ID: RE180102-1MB

Date Analyzed: 10-Jan-18

Date Collected: 29-Dec-17

Sample Matrix: WATER

Date Prepared: 29-Dec-17

Prep Batch: RE180102-1

Run ID: RE180102-1A
QCBatchID: RE180102-1-2 Result Units: pCi/l

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 13

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.1730.014 +/- 0.086 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 94.916910 16040 ug 40 - 110 %

Data Package ID: RE1712373-1

Page 1 of 1Friday, January 12, 2018Date Printed:
LIMS Version:  6.854

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Lab ID: RE180102-1LCS

Date Analyzed: 10-Jan-18

Date Collected: 29-Dec-17

Sample Matrix: WATER

Date Prepared: 29-Dec-17

Prep Batch: RE180102-1

Run ID: RE180102-1A
QCBatchID: RE180102-1-2 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 48 12 0 P46.34 103 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 94.316910 15950 ug 40 - 110 %

Data Package ID: RE1712373-1

Page 1 of 2Friday, January 12, 2018Date Printed:
LIMS Version:  6.854

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Lab ID: RE180102-1LCSD

Date Analyzed: 10-Jan-18

Date Collected: 29-Dec-17

Sample Matrix: WATER

Date Prepared: 29-Dec-17

Prep Batch: RE180102-1

Run ID: RE180102-1A
QCBatchID: RE180102-1-2 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 50 12 0 P46.34 108 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 95.616910 16160 ug 40 - 110 %

Data Package ID: RE1712373-1

Page 2 of 2Friday, January 12, 2018Date Printed:
LIMS Version:  6.854

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID:
Lab ID: RE180102-1LCSD

Date Analyzed: 10-Jan-18

Date Collected: 29-Dec-17

Sample Matrix: WATER

Date Prepared: 29-Dec-17

Prep Batch: RE180102-1

Run ID: RE180102-1A
QCBatchID: RE180102-1-2

Result Units: pCi/l
File Name: Manual Entry

Prep Basis: Unfiltered
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.13 2.1313982-63-3 P50 +/- 1248 +/- 12 0 P 0

Data Package ID: RE1712373-1

Page 1 of 1Friday, January 12, 2018Date Printed:
LIMS Version:  6.854

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Sample Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1712373

Field ID: SS-FL-CP-005-12122017-E

Lab ID: 1712373-18

Date Analyzed: 10-Jan-18

Date Collected: 12-Dec-17

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 29-Dec-17

Prep Batch: RE180102-1

Run ID: RE180102-1A
QCBatchID: RE180102-1-2

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.230.06 +/- 0.1313982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 92.516910 15630 ug 40 - 110 %

Data Package ID: RE1712373-1

Page 1 of 1Friday, January 12, 2018Date Printed:
LIMS Version:  6.854

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Metals 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation -- 693694.FL.05.02 

Work Order Number:  1801360 
 
1. This report consists of 2 soil samples. 
 
2. The samples were received cool and intact by ALS on 01/29/18. 
 
3. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3050B and the current 

revision of SOP 806. 
  

For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7471A and 
the current revision of SOP 812. 

 
4. Analysis by ICP-MS followed method 6020A and the current revision of SOP 827. 
 

Analysis by CVAA followed method 7471A and the current revision of SOP 812. 
 
5. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
6. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
7. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch.   

• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 
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• All laboratory control sample criteria were met. 

• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

• The interference check samples associated with Method 6020A were analyzed.  
 
8. Matrix specific quality control procedures. 
 
 Per method requirements, matrix QC was performed for each analysis.  Since a sample 

from this order number was not the selected quality control (QC) sample, matrix specific QC 
results are not included in this report. 

 
9. It is a standard practice that samples for ICP-MS are analyzed at a dilution. 
 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct within 
the limits of the methods employed. 
 
 
_______________________________   __2/26/18____ 
Emily Lyons       Date 
Inorganics Primary Data Reviewer 
 
 
_______________________________   __2/26/18____ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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Chain of Custody 
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OrderNum: 1801360
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1801360-1SS-31-H1-005-01192018 SOIL 19-Jan-18 16:48
1801360-2SS-31-H1-006-01192018 SOIL 19-Jan-18 17:02

Page 1 of 1 Friday, February 23, 2018Date Printed:
LIMS Version:  6.859

ALS -- Fort Collins
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Sample Results  

9 of 84



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-H1-005-01192018

Date Analyzed: 12-Feb-18

Date Collected: 19-Jan-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Feb-18

Sample Aliquot: 1.033
Final Volume: 100

Prep Batch: IP180208-3
% Moisture: 0.3 g

mlRun ID: IM180211-10A2
QCBatchID: IP180208-3-1

Sample Results

Result Units: MG/KG

File Name: 257SMPL_

Lab ID: 1801360-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0180.61

7439-98-7 0.1910MOLYBDENUM J 0.0150.034

7782-49-2 0.9710SELENIUM J 0.0180.2

7440-29-1 0.01910THORIUM 0.00370.65

7440-61-1 0.009710URANIUM 0.00220.15

7440-62-2 0.4910VANADIUM 0.0162.4

Page 1 of 2Friday, February 23, 2018Date Printed:

Data Package ID: IM1801360-1

LIMS Version:  6.859

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-H1-006-01192018

Date Analyzed: 12-Feb-18

Date Collected: 19-Jan-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 08-Feb-18

Sample Aliquot: 1.038
Final Volume: 100

Prep Batch: IP180208-3
% Moisture: 1.1 g

mlRun ID: IM180211-10A2
QCBatchID: IP180208-3-1

Sample Results

Result Units: MG/KG

File Name: 258SMPL_

Lab ID: 1801360-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0180.83

7439-98-7 0.1910MOLYBDENUM J 0.0150.045

7782-49-2 0.9710SELENIUM J 0.0180.15

7440-29-1 0.01910THORIUM 0.00370.89

7440-61-1 0.009710URANIUM 0.00220.38

7440-62-2 0.4910VANADIUM 0.0163.3

Page 2 of 2Friday, February 23, 2018Date Printed:

Data Package ID: IM1801360-1

LIMS Version:  6.859

ALS -- Fort Collins
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1801360

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Amanda J. Lynn

1801360-1SS-31-H1-005-01192018 1/19/2018 0.0310.278 12/14/2018 02/14/2018 0.647 gU0.0000560.000056

1801360-2SS-31-H1-006-01192018 1/19/2018 0.0311.073 12/14/2018 02/14/2018 0.651 gU0.0000560.000056

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 1 of 1Friday, February 23, 2018Date Printed:

Data Package ID: HG1801360-1

LIMS Version:  6.859

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020A    

ICPMS Metals

Date Analyzed: 12-Feb-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 08-Feb-18

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180208-3
% Moisture: N/A

g
ml

Run ID: IM180211-10A2
QCBatchID: IP180208-3-1

Method Blank

Lab ID: IP180208-3MB

MG/KGResult Units:

File Name: 245SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0180.018 U

7439-98-7 MOLYBDENUM 0.210 0.0160.016 U

7782-49-2 SELENIUM 110 0.0190.019 U

7440-29-1 THORIUM 0.0210 0.00380.0038 U

7440-61-1 URANIUM 0.0110 0.00220.0022 U

7440-62-2 VANADIUM 0.510 0.016-0.021 J

Page 1 of 1Friday, February 23, 2018Date Printed:

Data Package ID: IM1801360-1

LIMS Version:  6.859

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020A    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 02/12/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 02/08/2018

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180208-3
% Moisture: N/A

g
ml

Run ID: IM180211-10A2
QCBatchID: IP180208-3-1

Lab ID: IM180208-3LCS

MG/KGResult Units:
Clean DF: 1

File Name: 246SMPL_Prep Method: SW3050B

ARSENIC 10 0.210.2 102 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.96 100 80 - 120%7439-98-7

SELENIUM 10 110.9 109 80 - 120%7782-49-2

THORIUM 1 0.020.986 99 80 - 120%7440-29-1

URANIUM 1 0.011.01 101 80 - 120%7440-61-1

VANADIUM 10 0.59.46 95 80 - 120%7440-62-2

Page 1 of 1Friday, February 23, 2018Date Printed:

Data Package ID: IM1801360-1

LIMS Version:  6.859

ALS -- Fort Collins
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Prep Batch ID:  IP180208-3

Start Date: 02/08/18
Start Time: 13:45

End Date: 02/08/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 02/08/18

Time Validated: 14:26

Batch Created By: jml

Date Created: 02/08/18

Time Created: 13:48Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP180208-3-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1801358XXXXXXIP180208-3

LCS SOIL NONE 1XXXXXX 1 100 1801358XXXXXXIM180208-3

MS SOIL NONE 1XXXXXX 1.015 100 1801358XXXXXX1801358-1

MS SOIL NONE 1XXXXXX 1.056 100 1801365XXXXXX1801365-5

MSD SOIL NONE 1XXXXXX 1.012 100 1801358XXXXXX1801358-1

MSD SOIL NONE 1XXXXXX 1.052 100 1801365XXXXXX1801365-5

DUP SOIL NONE 1XXXXXX 1.013 100 1801358XXXXXX1801358-1

DUP SOIL NONE 1XXXXXX 1.048 100 1801365XXXXXX1801365-5

SMP SOIL NONE 1XXXXXX 1.012 100 1801358XXXXXX1801358-1

SMP SOIL NONE 1XXXXXX 1.05 100 1801358XXXXXX1801358-2

SMP SOIL NONE 1XXXXXX 1.014 100 1801359XXXXXX1801359-1

SMP SOIL NONE 11/19/2018 1.033 100 1801360SS-31-H1-005-011920181801360-1

SMP SOIL NONE 11/19/2018 1.038 100 1801360SS-31-H1-006-011920181801360-2

SMP SOIL NONE 1XXXXXX 1.009 100 1801365XXXXXX1801365-1

SMP SOIL NONE 1XXXXXX 1.071 100 1801365XXXXXX1801365-2

SMP SOIL NONE 1XXXXXX 1.076 100 1801365XXXXXX1801365-3

SMP SOIL NONE 1XXXXXX 1.048 100 1801365XXXXXX1801365-4

SMP SOIL NONE 1XXXXXX 1.052 100 1801365XXXXXX1801365-5

SMP SOIL NONE 1XXXXXX 1.02 100 1801365XXXXXX1801365-6

SMP SOIL NONE 1XXXXXX 1.025 100 1801365XXXXXX1801365-7

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 1 of 1 Friday, February 23, 2018Date Printed:
LIMS Version:  6.859

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:40

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 104 90 - 110%7440-38-2 0.0207

MOLYBDENUM 0.02 0.0002 103 90 - 110%7439-98-7 0.0206

SELENIUM 0.02 0.001 108 90 - 110%7782-49-2 0.0216

THORIUM 0.002 0.00002 109 90 - 110%7440-29-1 0.00218

URANIUM 0.002 0.00001 99 90 - 110%7440-61-1 0.00198

VANADIUM 0.02 0.0005 102 90 - 110%7440-62-2 0.0203

Page 1 of 25Friday, February 23, 2018Date Printed:

Data Package ID: IM1801360-1

LIMS Version:  6.859

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:18

File Name: 009SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.0100

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00993

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000951

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00965

Page 2 of 25Friday, February 23, 2018Date Printed:

Data Package ID: IM1801360-1

LIMS Version:  6.859

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:05

File Name: 020SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00994

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000952

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00965

Page 3 of 25Friday, February 23, 2018Date Printed:

Data Package ID: IM1801360-1

LIMS Version:  6.859

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:50

File Name: 029SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.0100

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00982

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000971

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00971

Page 4 of 25Friday, February 23, 2018Date Printed:

Data Package ID: IM1801360-1

LIMS Version:  6.859

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:34

File Name: 041SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.0100

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000970

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00968

Page 5 of 25Friday, February 23, 2018Date Printed:

Data Package ID: IM1801360-1

LIMS Version:  6.859

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:18

File Name: 053SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00966

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00982

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 107 90 - 110%7440-29-1 0.00107

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000980

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00979
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:42

File Name: 058SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00978

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00988

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00992

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000979

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00969
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV7

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:27

File Name: 070SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00970

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00986

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00967
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV8

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:17

File Name: 083SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00969

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00984

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 108 90 - 110%7440-29-1 0.00108

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00967
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV9

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:02

File Name: 095SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00973

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00993

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00977

THORIUM 0.001 0.00002 107 90 - 110%7440-29-1 0.00107

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000993

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00962
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV10

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:49

File Name: 107SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00958

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000996

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00958
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:33

File Name: 119SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00972

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00984

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 106 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00961
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:15

File Name: 131SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.00997

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000991

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00988
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:48

File Name: 139SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.00996

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00997

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000992

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00980
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:35

File Name: 151SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00966

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 106 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000998

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00975
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:17

File Name: 163SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.00996

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00993

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00973
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV16

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:55

File Name: 173SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00982

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00964
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV17

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:40

File Name: 185SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00982

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00992

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 106 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000992

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00967
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV18

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 0:22

File Name: 197SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.00995

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00987

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00964
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV19

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 1:06

File Name: 208SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00984

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 107 90 - 110%7440-29-1 0.00107

URANIUM 0.001 0.00001 105 90 - 110%7440-61-1 0.00105

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV20

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 1:51

File Name: 220SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.0100

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 108 90 - 110%7440-29-1 0.00108

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV21

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 2:33

File Name: 232SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00991

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00982
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV22

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 3:15

File Name: 243SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00985

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 106 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00970
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV23

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 4:02

File Name: 255SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00992

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 108 90 - 110%7440-29-1 0.00108

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00993
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Verifications

Lab ID: CCV24

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 4:44

File Name: 267SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.00996

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 108 90 - 110%7440-29-1 0.00108

URANIUM 0.001 0.00001 104 90 - 110%7440-61-1 0.00104

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00981
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:46:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:24:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:11:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:56:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:40:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 5 of 25Friday, February 23, 2018Date Printed:

Data Package ID: IM1801360-1

LIMS Version:  6.859

ALS -- Fort Collins

46 of 84



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:24:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:48:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB7

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:33:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB8

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:23:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB9

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:08:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB10

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:55:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:39:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 12 of 25Friday, February 23, 2018Date Printed:

Data Package ID: IM1801360-1

LIMS Version:  6.859

ALS -- Fort Collins

53 of 84



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:21:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:53:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:41:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:23:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB16

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:01:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB17

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:46:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB18

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:28:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB19

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:12:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB20

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:57:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

JVANADIUM 0.00057440-62-2 0.000058
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB21

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:39:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB22

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:21:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB23

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:08:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/12/2018
Run ID: IM180211-10A2

Calibration Blanks

Lab ID: CCB24

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:50:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW6020

ICPMS Metals

Date Analyzed: 02/11/2018
Run ID: IM180211-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1017440-38-2 0.01 0.0101

MOLYBDENUM 0.2 1117439-98-7 0.21 0.219 0.234

SELENIUM 997782-49-2 0.01 0.00986

THORIUM 1107440-29-1 0.001 0.0011

URANIUM 987440-61-1 0.001 0.00098

VANADIUM 997440-62-2 0.01 0.00988
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2

Page 1 of 1Friday, February 23, 2018Date Printed:
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File Name: 001CALB.
AnalRunID: IM180211-10A1
CalibRefID: IM180211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 2/11/2018

2/11/2018 10:53   RINSE 1

2/11/2018 10:59   RINSE 1

2/11/2018 11:05   BLANK 1

2/11/2018 11:11   H/1000 1

2/11/2018 11:14   H/100 1

2/11/2018 11:16   H/10 1

2/11/2018 11:22   HIGH 1

2/11/2018 11:40   ICV 1

2/11/2018 11:46   ICB 1

2/11/2018 11:52   LIV 1

2/11/2018 11:55   ICSA1 1

2/11/2018 12:12   ICSAB1 1

2/11/2018 12:18   CCV1 1

2/11/2018 12:24   CCB1 1

2/11/2018 12:30   IP180207-3MB 10

2/11/2018 12:33   IM180207-3LCS 10

2/11/2018 12:39   1801294-25 10

2/11/2018 12:42   1801294-25SER 50

2/11/2018 12:45   1801294-25DUP 10

2/11/2018 12:48   1801294-25MS 10

2/11/2018 12:51   1801294-25MSD 10

2/11/2018 12:54   1801294-25A 10

2/11/2018 12:59   1802030-1 10

2/11/2018 13:05   CCV2 1

2/11/2018 13:11   CCB2 1

2/11/2018 13:14- Cd   1802033-1 10

2/11/2018 13:29Ag,Al,As,B,Ba,Be,Ca,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1802033-1 100

2/11/2018 13:47   LCV1 1

2/11/2018 13:50   CCV3 1

2/11/2018 13:56   CCB3 1

2/11/2018 13:59   IP180207-4MB 10

2/11/2018 14:02   IM180207-4LCS 10

2/11/2018 14:08   1802076-1 10

2/11/2018 14:11   1802080-1 10

2/11/2018 14:14   1802081-1 10
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File Name: 036SMPL_
AnalRunID: IM180211-10A1
CalibRefID: IM180211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 2/11/2018

2/11/2018 14:17   1802081-2 10

2/11/2018 14:20   1802081-2SER 50

2/11/2018 14:23   1802081-2DUP 10

2/11/2018 14:26   1802081-2MS 10

2/11/2018 14:28   1802081-2MSD 10

2/11/2018 14:34   CCV4 1

2/11/2018 14:40   CCB4 1

2/11/2018 14:43   1802081-2A 10

2/11/2018 14:49   1802090-1 10

2/11/2018 14:52   1802090-2 10

2/11/2018 14:55   1802090-3 10

2/11/2018 14:58   1802090-4 10

2/11/2018 15:01   1802090-5 10

2/11/2018 15:04   1802090-6 10

2/11/2018 15:07   1802091-1 10

2/11/2018 15:09   1802091-2 10

2/11/2018 15:12   1802094-1 10

2/11/2018 15:18   CCV5 1

2/11/2018 15:24   CCB5 1

2/11/2018 15:27   1802094-2 10

2/11/2018 15:39   LCV2 1

2/11/2018 15:42   CCV6 1

2/11/2018 15:48   CCB6 1

2/11/2018 15:51   IP180209-10MB 10

2/11/2018 15:54   IM180209-10LCS 10

2/11/2018 16:00   1802085-1 10

2/11/2018 16:03   1802085-2 10

2/11/2018 16:06   1802085-3 10

2/11/2018 16:09   1802113-1 10

2/11/2018 16:12   1802113-2 10

2/11/2018 16:15   1802113-3 10

2/11/2018 16:18   1802113-4 10

2/11/2018 16:21   1802113-5 10

2/11/2018 16:27   CCV7 1

2/11/2018 16:33   CCB7 1
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File Name: 072SMPL_
AnalRunID: IM180211-10A1
CalibRefID: IM180211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 2/11/2018

2/11/2018 16:36   1802113-6 10

2/11/2018 16:38   1802113-7 10

2/11/2018 16:41   1802113-7SER 50

2/11/2018 16:44   1802113-7DUP 10

2/11/2018 16:47   1802113-7MS 10

2/11/2018 16:50   1802113-7MSD 10

2/11/2018 16:56   1802113-8 10

2/11/2018 16:59   1802113-9 10

2/11/2018 17:02   1802113-10 10

2/11/2018 17:14   LCV3 1

2/11/2018 17:17   CCV8 1

2/11/2018 17:23   CCB8 1

2/11/2018 17:26   IP180208-2MB 10

2/11/2018 17:29   IM180208-2LCS 10

2/11/2018 17:35   1801268-1 10

2/11/2018 17:38   1801268-2 10

2/11/2018 17:41   1801268-3 10

2/11/2018 17:44   1801268-4 10

2/11/2018 17:47   1801268-5 10

2/11/2018 17:50   1801268-5SER 50

2/11/2018 17:53   1801268-5DUP 10

2/11/2018 17:56   1801268-5MS 10

2/11/2018 18:02   CCV9 1

2/11/2018 18:08   CCB9 1

2/11/2018 18:11   1801268-5MSD 10

2/11/2018 18:13   1801268-5A 10

2/11/2018 18:19   1801268-6 10

2/11/2018 18:22   1801268-7 10

2/11/2018 18:25   1801268-8 10

2/11/2018 18:28   1801268-9 10

2/11/2018 18:31   1801268-10 10

2/11/2018 18:34   1801268-11 10

2/11/2018 18:46   LCV4 1

2/11/2018 18:49   CCV10 1

2/11/2018 18:55   CCB10 1
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File Name: 109SMPL_
AnalRunID: IM180211-10A1
CalibRefID: IM180211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 2/11/2018

2/11/2018 18:58   IP180207-2MB 10

2/11/2018 19:01   IM180207-2LCS 10

2/11/2018 19:07   1801267-3 10

2/11/2018 19:10   1801267-4 10

2/11/2018 19:13   1801267-5 10

2/11/2018 19:16   1801267-5SER 50

2/11/2018 19:19   1801267-5DUP 10

2/11/2018 19:22   1801267-5MS 10

2/11/2018 19:25   1801267-5MSD 10

2/11/2018 19:28   1801267-5A 10

2/11/2018 19:33   CCV11 1

2/11/2018 19:39   CCB11 1

2/11/2018 19:42   1801267-6 10

2/11/2018 19:45   1801267-7 10

2/11/2018 19:48   1801267-8 10

2/11/2018 19:51   1801267-9 10

2/11/2018 19:54   1801267-10 10

2/11/2018 19:57   1801267-11 10

2/11/2018 20:00   1801267-12 10

2/11/2018 20:03- U   1801267-13 10

2/11/2018 20:06   1801267-14 10

2/11/2018 20:09   1801267-15 10

2/11/2018 20:15   CCV12 1

2/11/2018 20:21   CCB12 1

2/11/2018 20:24   1801267-16 10

2/11/2018 20:27   1801267-17 10

2/11/2018 20:30   1801267-19 10

2/11/2018 20:33   1801267-20 10

2/11/2018 20:45   LCV5 1

2/11/2018 20:48   CCV13 1

2/11/2018 20:53   CCB13 1

2/11/2018 20:56   IP180207-1MB 10

2/11/2018 20:59   IM180207-1LCS 10

2/11/2018 21:05   1801265-1 10

2/11/2018 21:08   1801265-2 10
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File Name: 145SMPL_
AnalRunID: IM180211-10A1
CalibRefID: IM180211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 2/11/2018

2/11/2018 21:11   1801265-2SER 50

2/11/2018 21:14   1801265-2DUP 10

2/11/2018 21:17   1801265-2MS 10

2/11/2018 21:20   1801265-2MSD 10

2/11/2018 21:23   1801265-2A 10

2/11/2018 21:29   1801265-3 10

2/11/2018 21:35   CCV14 1

2/11/2018 21:41   CCB14 1

2/11/2018 21:44   1801265-4 10

2/11/2018 21:47   1801265-5 10

2/11/2018 21:50   1801265-6 10

2/11/2018 21:53   1801265-7 10

2/11/2018 21:56   1801265-8 10

2/11/2018 21:59   1801265-9 10

2/11/2018 22:02   1801265-10 10

2/11/2018 22:05   1801265-11 10

2/11/2018 22:08   1801265-12 10

2/11/2018 22:11   1801265-13 10

2/11/2018 22:17   CCV15 1

2/11/2018 22:23   CCB15 1

2/11/2018 22:26   1801265-14 10

2/11/2018 22:28   1801265-15 10

2/11/2018 22:31   1801265-16 10

2/11/2018 22:34   1801265-18 10

2/11/2018 22:37   1801265-19 10

2/11/2018 22:40   1801265-20 10

2/11/2018 22:52   LCV6 1

2/11/2018 22:55   CCV16 1

2/11/2018 23:01   CCB16 1

2/11/2018 23:04   IP180206-8MB 10

2/11/2018 23:07   IM180206-8LCS 10

2/11/2018 23:13   1801264-1 10

2/11/2018 23:16   1801264-2 10

2/11/2018 23:19   1801264-3 10

2/11/2018 23:22   1801264-4 10
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File Name: 181SMPL_
AnalRunID: IM180211-10A1
CalibRefID: IM180211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 2/11/2018

2/11/2018 23:25   1801264-5 10

2/11/2018 23:28   1801264-6 10

2/11/2018 23:31   1801264-7 10

2/11/2018 23:34   1801264-8 10

2/11/2018 23:40   CCV17 1

2/11/2018 23:46   CCB17 1

2/11/2018 23:49   1801264-9 10

2/11/2018 23:52   1801264-10 10

2/11/2018 23:55   1801264-11 10

2/11/2018 23:58   1801264-12 10

2/12/2018 00:01   1801264-13 10

2/12/2018 00:04   1801264-14 10

2/12/2018 00:07   1801264-15 10

2/12/2018 00:10   1801264-16 10

2/12/2018 00:13   1801264-16SER 50

2/12/2018 00:16   1801264-16DUP 10

2/12/2018 00:22   CCV18 1

2/12/2018 00:28   CCB18 1

2/12/2018 00:31   1801264-16MS 10

2/12/2018 00:34   1801264-16MSD 10

2/12/2018 00:37   1801264-16A 10

2/12/2018 00:42   1801264-17 10

2/12/2018 00:45   1801264-18 10

2/12/2018 00:48   1801264-19 10

2/12/2018 00:51   1801264-20 10

2/12/2018 01:03   LCV7 1

2/12/2018 01:06   CCV19 1

2/12/2018 01:12   CCB19 1

2/12/2018 01:15   IP180206-7MB 10

2/12/2018 01:18   IM180206-7LCS 10

2/12/2018 01:24   1801263-1 10

2/12/2018 01:27   1801263-2 10

2/12/2018 01:30   1801263-3 10

2/12/2018 01:33   1801263-4 10

2/12/2018 01:36   1801263-5 10
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File Name: 217SMPL_
AnalRunID: IM180211-10A1
CalibRefID: IM180211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 2/12/2018

2/12/2018 01:39   1801263-6 10

2/12/2018 01:42   1801263-7 10

2/12/2018 01:45   1801263-8 10

2/12/2018 01:51   CCV20 1

2/12/2018 01:57   CCB20 1

2/12/2018 02:00   1801263-9 10

2/12/2018 02:03   1801263-10 10

2/12/2018 02:06   1801263-11 10

2/12/2018 02:09   1801263-12 10

2/12/2018 02:12   1801263-13 10

2/12/2018 02:15   1801263-14 10

2/12/2018 02:18   1801263-15 10

2/12/2018 02:21   1801263-16 10

2/12/2018 02:24   1801263-17 10

2/12/2018 02:27   1801263-18 10

2/12/2018 02:33   CCV21 1

2/12/2018 02:39   CCB21 1

2/12/2018 02:42   1801263-19 10

2/12/2018 02:45   1801263-20 10

2/12/2018 02:48   1801263-20SER 50

2/12/2018 02:51   1801263-20DUP 10

2/12/2018 02:54   1801263-20MS 10

2/12/2018 02:57   1801263-20MSD 10

2/12/2018 03:00   1801263-20A 10

2/12/2018 03:12   LCV8 1

2/12/2018 03:15   CCV22 1

2/12/2018 03:21   CCB22 1

2/12/2018 03:24   IP180208-3MB 10

2/12/2018 03:27   IM180208-3LCS 10

2/12/2018 03:32   1801358-1 10

2/12/2018 03:35   1801358-1SER 50

2/12/2018 03:39   1801358-1DUP 10

2/12/2018 03:42   1801358-1MS 10

2/12/2018 03:45   1801358-1MSD 10

2/12/2018 03:47   1801358-1A 10
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File Name: 253SMPL_
AnalRunID: IM180211-10A1
CalibRefID: IM180211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 2/12/2018

2/12/2018 03:53   1801358-2 10

2/12/2018 03:56   1801359-1 10

2/12/2018 04:02   CCV23 1

2/12/2018 04:08   CCB23 1

SS-31-H1-005-01192018 2/12/2018 04:11   1801360-1 10

SS-31-H1-006-01192018 2/12/2018 04:14   1801360-2 10

2/12/2018 04:17   1801365-1 10

2/12/2018 04:20   1801365-2 10

2/12/2018 04:23   1801365-3 10

2/12/2018 04:26   1801365-4 10

2/12/2018 04:29   1801365-5 10

2/12/2018 04:32   1801365-5SER 50

2/12/2018 04:35   1801365-5DUP 10

2/12/2018 04:38   1801365-5MS 10

2/12/2018 04:44   CCV24 1

2/12/2018 04:50   CCB24 1

2/12/2018 04:53   1801365-5MSD 10

2/12/2018 04:56   1801365-5A 10

2/12/2018 05:02   1801365-6 10

2/12/2018 05:05   1801365-7 10

2/12/2018 05:17   LCV9 1

2/12/2018 05:20   CCV25 1

2/12/2018 05:25   CCB25 1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW7471A    

Mercury

Date Analyzed: 14-Feb-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 14-Feb-18

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180214-1
% Moisture: N/A

g
ml

Run ID: HG180214-1A2
QCBatchID: HG180214-1-1

Method Blank

Lab ID: HG180214-1MB

MG/KGResult Units:

File Name: HG180214-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.0013 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Method SW7471A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 02/14/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 02/14/2018

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180214-1
% Moisture: N/A

g
ml

Run ID: HG180214-1A2
QCBatchID: HG180214-1-1

Lab ID: HG180214-1LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG180214-1Prep Method: METHOD

MERCURY 0.167 0.03330.18 108 80 - 120%7439-97-6
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Prep Batch ID:  HG180214-1

Start Date: 02/14/18
Start Time: 10:10

End Date: 02/14/18
End Time: 18:00

Prep Analyst: Amanda J. Lynn

Comments:

Concentration Method: NONE

Validated By: ajl2

Date Validated: 02/14/18

Time Validated: 11:20

Batch Created By: ajl2

Date Created: 02/14/18

Time Created: 10:11Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180214-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1801358XXXXXXHG180214-1

LCS SOIL NONE 1XXXXXX 0.6 100 1801358XXXXXXHG180214-1

MS SOIL NONE 1XXXXXX 0.617 100 1801358XXXXXX1801358-1

MS SOIL NONE 1XXXXXX 0.604 100 1801365XXXXXX1801365-5

MSD SOIL NONE 1XXXXXX 0.62 100 1801358XXXXXX1801358-1

MSD SOIL NONE 1XXXXXX 0.603 100 1801365XXXXXX1801365-5

DUP SOIL NONE 1XXXXXX 0.611 100 1801358XXXXXX1801358-1

DUP SOIL NONE 1XXXXXX 0.602 100 1801365XXXXXX1801365-5

SMP SOIL NONE 1XXXXXX 0.618 100 1801358XXXXXX1801358-1

SMP SOIL NONE 1XXXXXX 0.632 100 1801358XXXXXX1801358-2

SMP SOIL NONE 1XXXXXX 0.621 100 1801359XXXXXX1801359-1

SMP SOIL NONE 11/19/2018 0.647 100 1801360SS-31-H1-005-011920181801360-1

SMP SOIL NONE 11/19/2018 0.651 100 1801360SS-31-H1-006-011920181801360-2

SMP SOIL NONE 1XXXXXX 0.689 100 1801365XXXXXX1801365-1

SMP SOIL NONE 1XXXXXX 0.656 100 1801365XXXXXX1801365-2

SMP SOIL NONE 1XXXXXX 0.618 100 1801365XXXXXX1801365-3

SMP SOIL NONE 1XXXXXX 0.636 100 1801365XXXXXX1801365-4

SMP SOIL NONE 1XXXXXX 0.601 100 1801365XXXXXX1801365-5

SMP SOIL NONE 1XXXXXX 0.652 100 1801365XXXXXX1801365-6

SMP SOIL NONE 1XXXXXX 0.612 100 1801365XXXXXX1801365-7

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 1 of 1 Friday, February 23, 2018Date Printed:
LIMS Version:  6.859
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Run ID: HG180214-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.000948 95 90 - 110ICV Initial Calibration 2/14/2018 12:07

N/A0.002 0.00020.00214 107 80 - 120CCV1 Continuing Calibration 2/14/2018 12:32

N/A0.002 0.00020.00213 107 80 - 120CCV2 Continuing Calibration 2/14/2018 12:58

Page 1 of 1Friday, February 23, 2018Date Printed:

Data Package ID: HG1801360-1

LIMS Version:  6.859
ALS -- Fort Collins
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Run ID: HG180214-1A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U2/14/2018Initial Calibration 12:09

CCB1 0.0000707 0.0002 U2/14/2018Continuing Calibration 12:34

CCB2 0.0000707 0.0002 U2/14/2018Continuing Calibration 13:00

Page 1 of 1Friday, February 23, 2018Date Printed:

Data Package ID: HG1801360-1

LIMS Version:  6.859
ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6

Page 1 of 1Friday, February 23, 2018Date Printed:
LIMS Version:  6.859

ALS -- Fort Collins
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File Name: HG180214-1
AnalRunID: HG180214-1A1
CalibRefID: HG180214-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 2/14/2018

2/14/2018 11:52STD0 1

2/14/2018 11:54STD1 1

2/14/2018 11:56STD2 1

2/14/2018 11:58STD3 1

2/14/2018 12:00STD4 1

2/14/2018 12:03STD5 1

2/14/2018 12:05STD6 1

2/14/2018 12:07ICV 1

2/14/2018 12:09ICB 1

2/14/2018 12:11CRA1 1

2/14/2018 12:13HG180214-1MB 1

2/14/2018 12:15HG180214-1LCS 1

2/14/2018 12:171801358-1 1

2/14/2018 12:201801358-1L 5

2/14/2018 12:221801358-1DUP 1

2/14/2018 12:241801358-1MS 1

2/14/2018 12:261801358-1MSD 1

2/14/2018 12:281801358-2 1

2/14/2018 12:301801359-1 1

2/14/2018 12:32CCV1 1

2/14/2018 12:34CCB1 1

SS-31-H1-005-01192018 2/14/2018 12:371801360-1 1

SS-31-H1-006-01192018 2/14/2018 12:391801360-2 1

2/14/2018 12:411801365-1 1

2/14/2018 12:431801365-2 1

2/14/2018 12:451801365-3 1

2/14/2018 12:471801365-4 1

2/14/2018 12:491801365-5 1

2/14/2018 12:511801365-5L 5

2/14/2018 12:531801365-5DUP 1

2/14/2018 12:561801365-5MS 1

2/14/2018 12:58CCV2 1

2/14/2018 13:00CCB2 1

2/14/2018 13:021801365-5MSD 1

2/14/2018 13:041801365-6 1

Page 1 of 2 Friday, February 23, 2018Date Printed:

Data Package ID: HG1801360-1

LIMS Version:  6.859
ALS -- Fort Collins
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File Name: HG180214-1
AnalRunID: HG180214-1A1
CalibRefID: HG180214-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 2/14/2018

2/14/2018 13:061801365-7 1

2/14/2018 13:08CRA2 1

2/14/2018 13:10CCV3 1

2/14/2018 13:13CCB3 1

Page 2 of 2 Friday, February 23, 2018Date Printed:

Data Package ID: HG1801360-1

LIMS Version:  6.859
ALS -- Fort Collins
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Gamma Spectroscopy 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1801360 
 
1. The following report consists of analytical results for 2 soil samples received by ALS on 

01/29/2018. 
 
2. These samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans on 02/07/2018 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
02/28/2018 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 98.9%.  

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 02/28/2018. 
 

4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  

 
6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 

 
7. There are cases where the sample density is greater than the associated calibration standard 

density.  Cases that exceed the limit of +/- 15% of the density of the calibration standard are 
flagged with a ‘G’, denoting a significant density difference between the sample and calibration 
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standard.  Consequently, the results may be biased low for the flagged results in this work order.  
If requested, ALS can perform a transmission spike in order to estimate a magnitude of this bias.  
The results are reported without further qualification 
 

8. No problems were encountered with either the client samples or the associated quality control 
samples.  All quality control criteria were met. 

 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __2/28/18___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ____________ 
Radiochemistry Final Data Reviewer    Date 
 
 
 
 
 

2 of 15

 

 

2/28/18



 
 

 
 

Section 1 
 
 

CHAIN OF CUSTODY 
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OrderNum: 1801360
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1801360-1SS-31-H1-005-01192018 SOIL 19-Jan-18 16:48
1801360-2SS-31-H1-006-01192018 SOIL 19-Jan-18 17:02

Page 1 of 1 Wednesday, February 28, 2018Date Printed:
LIMS Version:  6.859

ALS -- Fort Collins
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Section 2 
 
 

SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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Section 3 
 
 

QC RESULTS SUMMARY 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Lab ID: GS180207-1MB

Date Analyzed: 28-Feb-18

Date Collected: 07-Feb-18

Sample Matrix: SOIL

Date Prepared: 07-Feb-18

Prep Batch: GS180207-1

Run ID: GS180207-1A
QCBatchID: GS180207-1-1 Result Units: pCi/g

File Name: 180355d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.330.03 +/- 0.18 1 NA

Data Package ID: GSS1801360-1

Page 1 of 1Wednesday, February 28, 2018Date Printed:
LIMS Version:  6.859

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Lab ID: GS180207-1LCS

Date Analyzed: 28-Feb-18

Date Collected: 07-Feb-18

Sample Matrix: SOIL

Date Prepared: 07-Feb-18

Prep Batch: GS180207-1

Run ID: GS180207-1A
QCBatchID: GS180207-1-1 Result Units: pCi/g

File Name: 180325d08

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 457 54 2 P,M3468.4 97.6 85 - 115+/-13982-63-3

Data Package ID: GSS1801360-1

Page 1 of 1Wednesday, February 28, 2018Date Printed:
LIMS Version:  6.859

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Section 4 
 
 

INDIVIDUAL SAMPLE RESULTS 

13 of 15



Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 259 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Field ID: SS-31-H1-005-01192018

Lab ID: 1801360-1

Date Analyzed: 28-Feb-18

Date Collected: 19-Jan-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Feb-18

Prep Batch: GS180207-1

Run ID: GS180207-1A
QCBatchID: GS180207-1-1

Result Units: pCi/g
File Name: 180280d06

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,G0.270.29 +/- 0.1313982-63-3 1 NA

Data Package ID: GSS1801360-1

Page 1 of 2Wednesday, February 28, 2018Date Printed:
LIMS Version:  6.859

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 250 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1801360

Field ID: SS-31-H1-006-01192018

Lab ID: 1801360-2

Date Analyzed: 28-Feb-18

Date Collected: 19-Jan-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 07-Feb-18

Prep Batch: GS180207-1

Run ID: GS180207-1A
QCBatchID: GS180207-1-1

Result Units: pCi/g
File Name: 180354d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U,G0.330.24 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1801360-1

Page 2 of 2Wednesday, February 28, 2018Date Printed:
LIMS Version:  6.859

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Metals 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1805386 
 
1. This report consists of 1 water sample and 4 soil samples. 
 
2. The samples were received intact at ambient temperature by ALS on 05/17/18. 
 
3. The water sample had a pH less than 2 upon receipt. 
 
4. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3005A (water), 3050B 

(soil) and the current revision of SOP 806. 
 
For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7470A 
(water), 7471A (soil) and the current revision of SOP 812. 

 
5. Analysis by ICP-MS followed method 6020A and the current revision of SOP 827. 
 

Analysis by CVAA followed method 7470A (water), 7471A (soil) and the current revision of SOP 
812. 

 
6. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
7. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. 
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• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• All laboratory control sample criteria were met. 

• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

• The interference check samples associated with Method 6020A were analyzed. 
 
9. Matrix specific quality control procedures. 
 
 Sample 1805386-3 was designated as the quality control sample for each soil analysis. Per 

method requirements, matrix QC was performed for the water analyses.  Since a sample 
from this order number was not the selected quality control (QC) sample, matrix specific QC 
results are not included in this report. 

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC. 

• A matrix spike and matrix spike duplicate were digested and analyzed with each soil 
batch.  All acceptance criteria for accuracy were met, with the following exceptions: 

Analyte Sample ID 
Thorium 

Vanadium 
-3MSD 
-3MSD 

The associated sample results are flagged for matrix spike failure and an analytical post 
spike was performed. The results of the spike were acceptable, indicating that the matrix 
was not significantly affecting quantitation of these analytes. 

• A sample duplicate and matrix spike duplicate were digested and analyzed with each 
soil batch.  All acceptance criteria for precision were met. 

• A serial dilution was analyzed with the soil ICP batch.  All acceptance criteria were met. 
 
10. It is a standard practice that samples for ICP-MS are analyzed at a dilution. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
_______________________________   __6/18/18____ 
Emily Lyons       Date 
Inorganics Primary Data Reviewer 
 
 
_______________________________   __6/18/18____ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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Chain of Custody 
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OrderNum: 1805386
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1805386-1SB-MV-B2-024-1.0-1.5-05122018 SOIL 12-May-18 12:02
1805386-2SB-MV-B2-002-1.0-1.5-05122018 SOIL 12-May-18 12:09
1805386-3SB-MV-B2-011-1.0-1.5-05122018 SOIL 12-May-18 12:09
1805386-4SB-MV-B2-011-1.0-1.5-05122018 SOIL 12-May-18 12:27
1805386-5SB-MV-B2-011-1.0-1.5-05122018 WATER 12-May-18 10:30

Page 1 of 1 Saturday, June 16, 2018Date Printed:
LIMS Version:  6.864

ALS -- Fort Collins

6 of 93



7 of 93



8 of 93



9 of 93



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Sample Results  
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020A    

Total Recoverable ICPMS Metals

Field ID: SB-MV-B2-011-1.0-1.5-051

Date Analyzed: 04-Jun-18

Date Collected: 12-May-18

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 30-May-18

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180530-2
% Moisture: N/A ml

mlRun ID: IM180604-10A3
QCBatchID: IP180530-2-4

Sample Results

Result Units: MG/L

File Name: 084SMPL_

Lab ID: 1805386-5

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM U 0.0000790.000079

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM J 0.0000160.00006

7440-61-1 0.000110URANIUM J 0.00000490.00001

7440-62-2 0.00510VANADIUM U 0.000120.00012

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-1

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020A    

Total ICPMS Metals

Field ID: SB-MV-B2-024-1.0-1.5-051

Date Analyzed: 14-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jun-18

Sample Aliquot: 1.036
Final Volume: 100

Prep Batch: IP180613-2
% Moisture: 2.4 g

mlRun ID: IM180614-10A2
QCBatchID: IP180613-2-1

Sample Results

Result Units: MG/KG

File Name: 030SMPL_

Lab ID: 1805386-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0362.4

7439-98-7 0.210MOLYBDENUM J 0.0330.065

7782-49-2 0.9910SELENIUM J 0.320.36

7440-29-1 0.0210THORIUM 0.00241.1

7440-61-1 0.009910URANIUM 0.000990.19

7440-62-2 0.4910VANADIUM 0.168.3

Page 1 of 4Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-2

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020A    

Total ICPMS Metals

Field ID: SB-MV-B2-002-1.0-1.5-051

Date Analyzed: 14-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jun-18

Sample Aliquot: 1.047
Final Volume: 100

Prep Batch: IP180613-2
% Moisture: 2.7 g

mlRun ID: IM180614-10A2
QCBatchID: IP180613-2-1

Sample Results

Result Units: MG/KG

File Name: 033SMPL_

Lab ID: 1805386-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0352.3

7439-98-7 0.210MOLYBDENUM J 0.0320.088

7782-49-2 0.9810SELENIUM J 0.310.46

7440-29-1 0.0210THORIUM 0.00241.2

7440-61-1 0.009810URANIUM 0.000980.22

7440-62-2 0.4910VANADIUM 0.168.5

Page 2 of 4Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-2

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020A    

Total ICPMS Metals

Field ID: SB-MV-B2-011-1.0-1.5-051

Date Analyzed: 14-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jun-18

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP180613-2
% Moisture: 3.0 g

mlRun ID: IM180614-10A2
QCBatchID: IP180613-2-1

Sample Results

Result Units: MG/KG

File Name: 034SMPL_

Lab ID: 1805386-3

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0372.6

7439-98-7 0.210MOLYBDENUM J 0.0340.12

7782-49-2 110SELENIUM J 0.330.45

7440-29-1 0.0210THORIUM N 0.00251.3

7440-61-1 0.0110URANIUM 0.0010.24

7440-62-2 0.5110VANADIUM N 0.169.6

Page 3 of 4Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-2

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020A    

Total ICPMS Metals

Field ID: SB-MV-B2-011-1.0-1.5-051

Date Analyzed: 14-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jun-18

Sample Aliquot: 1.012
Final Volume: 100

Prep Batch: IP180613-2
% Moisture: 2.7 g

mlRun ID: IM180614-10A2
QCBatchID: IP180613-2-1

Sample Results

Result Units: MG/KG

File Name: 040SMPL_

Lab ID: 1805386-4

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0372.5

7439-98-7 0.210MOLYBDENUM J 0.0340.11

7782-49-2 110SELENIUM J 0.320.44

7440-29-1 0.0210THORIUM 0.00241.1

7440-61-1 0.0110URANIUM 0.0010.22

7440-62-2 0.5110VANADIUM 0.169.4

Page 4 of 4Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-2

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW7470A    

Total Mercury

Field ID: SB-MV-B2-011-1.0-1.5-051

Date Analyzed: 04-Jun-18

Date Collected: 12-May-18

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 04-Jun-18

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180604-1
% Moisture: N/A ml

mlRun ID: HG180604-1A2
QCBatchID: HG180604-1-1

Sample Results

Result Units: MG/L

File Name: HG180604-1

Lab ID: 1805386-5

Clean DF: 1
Prep Method: METHOD

Analysis ReqCode:  Hg

ALS -- Fort Collins

Analyst: Kevin J. Meyer

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7439-97-6 0.00021MERCURY U 0.000060.00006

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: HG1805386-1

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1805386

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Kevin J. Meyer

1805386-1SB-MV-B2-024-1.0-1.5-0512 5/12/2018 0.0322.376 16/4/2018 06/14/2018 0.64 gJ0.0000580.0062

1805386-2SB-MV-B2-002-1.0-1.5-0512 5/12/2018 0.0332.671 16/4/2018 06/14/2018 0.627 gJ0.0000590.0036

1805386-3SB-MV-B2-011-1.0-1.5-0512 5/12/2018 0.0323.035 16/4/2018 06/14/2018 0.638 gJ0.0000580.0069

1805386-4SB-MV-B2-011-1.0-1.5-0512 5/12/2018 0.0332.7 16/4/2018 06/14/2018 0.617 gJ0.000060.0066

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: HG1805386-2

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020A    

ICPMS Metals

Date Analyzed: 04-Jun-18

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 30-May-18

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180530-2
% Moisture: N/A

ml
ml

Run ID: IM180604-10A3
QCBatchID: IP180530-2-4

Method Blank

Lab ID: IP180530-2MB

MG/LResult Units:

File Name: 063SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.00210 0.000390.00039 U

7439-98-7 MOLYBDENUM 0.00210 0.0000790.000079 U

7782-49-2 SELENIUM 0.0110 0.000650.00065 U

7440-29-1 THORIUM 0.000210 0.0000160.000016 U

7440-61-1 URANIUM 0.000110 0.00000490.0000049 U

7440-62-2 VANADIUM 0.00510 0.00012-0.00041 J

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-1

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020A    

ICPMS Metals

Date Analyzed: 14-Jun-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 13-Jun-18

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180613-2
% Moisture: N/A

g
ml

Run ID: IM180614-10A2
QCBatchID: IP180613-2-1

Method Blank

Lab ID: IP180613-2MB

MG/KGResult Units:

File Name: 009SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.001-0.001 J

7440-62-2 VANADIUM 0.510 0.160.16 U

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-2

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020A    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 06/04/2018

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 05/30/2018

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180530-2
% Moisture: N/A

ml
ml

Run ID: IM180604-10A3
QCBatchID: IP180530-2-4

Lab ID: IM180530-2LCS

MG/LResult Units:
Clean DF: 1

File Name: 064SMPL_Prep Method: SW3005A

ARSENIC 0.1 0.0020.0931 93 80 - 120%7440-38-2

MOLYBDENUM 0.1 0.0020.0928 93 80 - 120%7439-98-7

SELENIUM 0.1 0.010.0972 97 80 - 120%7782-49-2

THORIUM 0.01 0.00020.0101 101 80 - 120%7440-29-1

URANIUM 0.01 0.00010.01 100 80 - 120%7440-61-1

VANADIUM 0.1 0.0050.1 100 80 - 120%7440-62-2

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-1

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020A    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 06/14/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 06/13/2018

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180613-2
% Moisture: N/A

g
ml

Run ID: IM180614-10A2
QCBatchID: IP180613-2-1

Lab ID: IM180613-2LCS

MG/KGResult Units:
Clean DF: 1

File Name: 010SMPL_Prep Method: SW3050B

ARSENIC 10 0.210.1 101 80 - 120%7440-38-2

MOLYBDENUM 10 0.210.2 102 80 - 120%7439-98-7

SELENIUM 10 111 110 80 - 120%7782-49-2

THORIUM 1 0.020.948 95 80 - 120%7440-29-1

URANIUM 1 0.010.997 100 80 - 120%7440-61-1

VANADIUM 10 0.59.98 100 80 - 120%7440-62-2

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-2

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020A    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 14-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jun-18

Sample Aliquot: 1.007
Final Volume: 100

Prep Batch: IP180613-2
% Moisture: 3.0

g
ml

Run ID: IM180614-10A2
QCBatchID: IP180613-2-1

LabID: 1805386-3MS
Field ID: SB-MV-B2-011-1.0-1.5-051

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 037SMPL_

ARSENIC 10.20.205 105 75 - 125%7440-38-2 2.6 13.4

MOLYBDENUM 10.20.205 92 75 - 125%7439-98-7 0.12 J 9.58

SELENIUM 10.21.02 111 75 - 125%7782-49-2 0.45 J 11.8

THORIUM 1.020.0205 107 75 - 125%7440-29-1 1.3 2.41

URANIUM 1.020.0102 109 75 - 125%7440-61-1 0.24 1.35

VANADIUM 10.20.512 104 75 - 125%7440-62-2 9.6 20.2

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 14-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jun-18

Sample Aliquot: 1.008
Final Volume: 100

Prep Batch: IP180613-2
% Moisture: 3.0

g
ml

Run ID: IM180614-10A2
QCBatchID: IP180613-2-1

LabID: 1805386-3MSD
Field ID: SB-MV-B2-011-1.0-1.5-051

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 050SMPL_

ARSENIC 200.205 127440-38-2 12215.1 10.2

MOLYBDENUM 200.205 107439-98-7 10310.6 10.2

SELENIUM 201.02 97782-49-2 12212.9 10.2

THORIUM 200.0205 97440-29-1 1282.64 N 1.02

URANIUM 200.0102 107440-61-1 1221.49 1.02

VANADIUM 200.512 137440-62-2 13123 N 10.2

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-2

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 6/14/2018
Run ID: IM180614-10A2

Analytical Spike Sample Recovery

Field ID: SB-MV-B2-011-1.0-1.5-051

LabID: 1805386-3A Result Units: mg/l

ALS -- Fort Collins

Target Analyte PS Result PS 
Qual

Spike 
Added

PS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

THORIUM 110 75 - 125%0.003490.00129 0.002

VANADIUM 99 75 - 125%0.02920.00940 0.02

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-2

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/14/2018

Date Collected: 05/12/2018

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06/13/2018

Sample Aliquot: 1.008
Final Volume: 100

Prep Batch: IP180613-2
% Moisture: 3.0

g
ml

Run ID: IM180614-10A2
QCBatchID: IP180613-2-1

Duplicate Sample Results

Field ID: SB-MV-B2-011-1.0-1.5-051

Result Units: MG/KG
Lab ID: 1805386-3D

File Name: 036SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

ARSENIC 100.2052.53 3 207440-38-2 2.6

MOLYBDENUM 100.2050.0829 207439-98-7 0.12 J J

SELENIUM 101.020.455 207782-49-2 0.45 J J

THORIUM 100.02051.38 5 207440-29-1 1.3

URANIUM 100.01020.226 6 207440-61-1 0.24

VANADIUM 100.5129.67 1 207440-62-2 9.6

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-2

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 14-Jun-18
Run ID: IM180614-10A2

Serial Dilution

Field ID: SB-MV-B2-011-1.0-1.5-051

Result Units: mg/l
Lab ID: 1805386-3L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J 57440-38-2 0.002440.00255

MOLYBDENUM U7439-98-7 0.0001620.000119 J

SELENIUM J7782-49-2 0.0004000.000441 J

THORIUM 67440-29-1 0.001380.00129

URANIUM J 47440-61-1 0.0002250.000234

VANADIUM J 17440-62-2 0.009260.00940

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-2

LIMS Version:  6.864

ALS -- Fort Collins
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Prep Batch ID:  IP180530-2

Start Date: 05/30/18
Start Time: 10:06

End Date: 05/30/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 05/30/18

Time Validated: 11:09

Batch Created By: jml

Date Created: 05/30/18

Time Created: 10:12Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Batch ID: IP180530-2-4

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1805461XXXXXXIP180530-2

LCS WATER NONE 1XXXXXX 50 50 1805461XXXXXXIM180530-2

MS WATER NONE 1XXXXXX 50 50 1805461XXXXXX1805461-20

MSD WATER NONE 1XXXXXX 50 50 1805461XXXXXX1805461-20

DUP WATER NONE 1XXXXXX 50 50 1805461XXXXXX1805461-20

SMP WATER NONE 1XXXXXX 50 50 1805383XXXXXX1805383-10

SMP WATER NONE 1XXXXXX 50 50 1805383XXXXXX1805383-15

SMP WATER NONE 1XXXXXX 50 50 1805383XXXXXX1805383-5

SMP WATER NONE 1XXXXXX 50 50 1805384XXXXXX1805384-4

SMP WATER NONE 1XXXXXX 50 50 1805384XXXXXX1805384-8

SMP WATER NONE 1XXXXXX 50 50 1805385XXXXXX1805385-14

SMP WATER NONE 1XXXXXX 50 50 1805385XXXXXX1805385-7

SMP WATER NONE 15/12/2018 50 50 1805386SB-MV-B2-011-1.0-1.5-051220181805386-5

SMP WATER NONE 1XXXXXX 50 50 1805387XXXXXX1805387-10

SMP WATER NONE 1XXXXXX 50 50 1805387XXXXXX1805387-12

SMP WATER NONE 1XXXXXX 50 50 1805461XXXXXX1805461-20

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 1 of 1 Saturday, June 16, 2018Date Printed:
LIMS Version:  6.864

ALS -- Fort Collins
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Prep Batch ID:  IP180613-2

Start Date: 06/13/18
Start Time: 11:43

End Date: 06/13/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 06/13/18

Time Validated: 12:28

Batch Created By: jml

Date Created: 06/13/18

Time Created: 11:43Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP180613-2-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1805384XXXXXXIP180613-2

LCS SOIL NONE 1XXXXXX 1 100 1805384XXXXXXIM180613-2

MS SOIL NONE 1XXXXXX 1.042 100 1805384XXXXXX1805384-2

MS SOIL NONE 1XXXXXX 1.033 100 1805384XXXXXX1805384-6

MS SOIL NONE 15/12/2018 1.007 100 1805386SB-MV-B2-011-1.0-1.5-051220181805386-3

MSD SOIL NONE 1XXXXXX 1.041 100 1805384XXXXXX1805384-2

MSD SOIL NONE 1XXXXXX 1.038 100 1805384XXXXXX1805384-6

MSD SOIL NONE 15/12/2018 1.008 100 1805386SB-MV-B2-011-1.0-1.5-051220181805386-3

DUP SOIL NONE 1XXXXXX 1.041 100 1805384XXXXXX1805384-2

DUP SOIL NONE 1XXXXXX 1.04 100 1805384XXXXXX1805384-6

DUP SOIL NONE 15/12/2018 1.008 100 1805386SB-MV-B2-011-1.0-1.5-051220181805386-3

SMP SOIL NONE 1XXXXXX 1.054 100 1805384XXXXXX1805384-1

SMP SOIL NONE 1XXXXXX 1.044 100 1805384XXXXXX1805384-2

SMP SOIL NONE 1XXXXXX 1.027 100 1805384XXXXXX1805384-3

SMP SOIL NONE 1XXXXXX 1.053 100 1805384XXXXXX1805384-5

SMP SOIL NONE 1XXXXXX 1.036 100 1805384XXXXXX1805384-6

SMP SOIL NONE 1XXXXXX 1.035 100 1805384XXXXXX1805384-7

SMP SOIL NONE 1XXXXXX 1.03 100 1805384XXXXXX1805384-9

SMP SOIL NONE 15/12/2018 1.036 100 1805386SB-MV-B2-024-1.0-1.5-051220181805386-1

SMP SOIL NONE 15/12/2018 1.047 100 1805386SB-MV-B2-002-1.0-1.5-051220181805386-2

SMP SOIL NONE 15/12/2018 1.009 100 1805386SB-MV-B2-011-1.0-1.5-051220181805386-3

SMP SOIL NONE 15/12/2018 1.012 100 1805386SB-MV-B2-011-1.0-1.5-051220181805386-4

Page 1 of 2 Saturday, June 16, 2018Date Printed:
LIMS Version:  6.864

ALS -- Fort Collins
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Prep Batch ID:  IP180613-2

Start Date: 06/13/18
Start Time: 11:43

End Date: 06/13/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 06/13/18

Time Validated: 12:28

Batch Created By: jml

Date Created: 06/13/18

Time Created: 11:43Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 2 of 2 Saturday, June 16, 2018Date Printed:
LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:05

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 103 90 - 110%7440-38-2 0.0205

MOLYBDENUM 0.02 0.0002 95 90 - 110%7439-98-7 0.0190

SELENIUM 0.02 0.001 97 90 - 110%7782-49-2 0.0194

THORIUM 0.002 0.00002 100 90 - 110%7440-29-1 0.00201

URANIUM 0.002 0.00001 98 90 - 110%7440-61-1 0.00196

VANADIUM 0.02 0.0005 95 90 - 110%7440-62-2 0.0189
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:31

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00978

MOLYBDENUM 0.01 0.0002 94 90 - 110%7439-98-7 0.00941

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.00997

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000974

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:11

File Name: 009SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00961

MOLYBDENUM 0.01 0.0002 96 90 - 110%7439-98-7 0.00959

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00976

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:25

File Name: 022SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00961

MOLYBDENUM 0.01 0.0002 96 90 - 110%7439-98-7 0.00957

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00979

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:54

File Name: 028SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00948

MOLYBDENUM 0.01 0.0002 96 90 - 110%7439-98-7 0.00958

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00988

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00104

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:39

File Name: 040SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00953

MOLYBDENUM 0.01 0.0002 94 90 - 110%7439-98-7 0.00944

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.00997

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:27

File Name: 052SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00946

MOLYBDENUM 0.01 0.0002 94 90 - 110%7439-98-7 0.00945

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00978

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Verifications

Lab ID: CCV7

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:02

File Name: 061SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 94 90 - 110%7440-38-2 0.00937

MOLYBDENUM 0.01 0.0002 94 90 - 110%7439-98-7 0.00943

SELENIUM 0.01 0.001 97 90 - 110%7782-49-2 0.00972

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Verifications

Lab ID: CCV8

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:50

File Name: 073SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 94 90 - 110%7440-38-2 0.00942

MOLYBDENUM 0.01 0.0002 94 90 - 110%7439-98-7 0.00942

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00960

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Verifications

Lab ID: CCV9

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:32

File Name: 085SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 92 90 - 110%7440-38-2 0.00921

MOLYBDENUM 0.01 0.0002 93 90 - 110%7439-98-7 0.00934

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00988

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100

Page 10 of 10Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-1

LIMS Version:  6.864

ALS -- Fort Collins

39 of 93



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/14/2018
Run ID: IM180614-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:49

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 105 90 - 110%7440-38-2 0.0209

MOLYBDENUM 0.02 0.0002 99 90 - 110%7439-98-7 0.0198

SELENIUM 0.02 0.001 98 90 - 110%7782-49-2 0.0196

THORIUM 0.002 0.00002 104 90 - 110%7440-29-1 0.00207

URANIUM 0.002 0.00001 99 90 - 110%7440-61-1 0.00199

VANADIUM 0.02 0.0005 95 90 - 110%7440-62-2 0.0190
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/14/2018
Run ID: IM180614-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:16

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00982

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 109 90 - 110%7440-29-1 0.00109

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000987

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/14/2018
Run ID: IM180614-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:02

File Name: 019SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 109 90 - 110%7440-29-1 0.00109

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/14/2018
Run ID: IM180614-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:47

File Name: 031SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.0100

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 107 90 - 110%7440-29-1 0.00107

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/14/2018
Run ID: IM180614-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:32

File Name: 043SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.00996

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 106 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000994

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:11:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 1 of 10Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-1

LIMS Version:  6.864

ALS -- Fort Collins

45 of 93



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:37:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 2 of 10Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-1

LIMS Version:  6.864

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:17:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 3 of 10Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-1

LIMS Version:  6.864
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:31:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1805386-1

LIMS Version:  6.864
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:00:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:45:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:32:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Blanks

Lab ID: CCB7

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:08:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Blanks

Lab ID: CCB8

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:56:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

Calibration Blanks

Lab ID: CCB9

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:37:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/14/2018
Run ID: IM180614-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:55:00 AM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.000015

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/14/2018
Run ID: IM180614-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:22:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/14/2018
Run ID: IM180614-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:08:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/14/2018
Run ID: IM180614-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:53:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/14/2018
Run ID: IM180614-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:38:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/04/2018
Run ID: IM180604-10A3

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1047440-38-2 0.01 0.01040

MOLYBDENUM 0.2 1037439-98-7 0.21 0.20700 0.21600

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1167440-29-1 0.001 0.00116

URANIUM 1027440-61-1 0.001 0.00102

VANADIUM 1037440-62-2 0.01 0.01030
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW6020

ICPMS Metals

Date Analyzed: 06/14/2018
Run ID: IM180614-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1057440-38-2 0.01 0.0105

MOLYBDENUM 0.2 1047439-98-7 0.21 0.217 0.218

SELENIUM 1017782-49-2 0.01 0.0101

THORIUM 1217440-29-1 0.001 0.00122

URANIUM 1067440-61-1 0.001 0.00106

VANADIUM 1047440-62-2 0.01 0.01040
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2
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File Name: 001CALB.
AnalRunID: IM180604-10A1
CalibRefID: IM180604-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/4/2018

6/4/2018 09:52   RINSE 1

6/4/2018 09:58   RINSE 1

6/4/2018 10:04   BLANK 1

6/4/2018 10:09   H/1000 1

6/4/2018 10:12   H/100 1

6/4/2018 10:15   H/10 1

6/4/2018 10:21   HIGH 1

6/4/2018 11:05   ICV 1

6/4/2018 11:11   ICB 1

6/4/2018 11:17   LIV 1

6/4/2018 11:20   ICSA1 1

6/4/2018 11:26   ICSAB1 1

6/4/2018 11:31   CCV1 1

6/4/2018 11:37   CCB1 1

6/4/2018 11:40   1805599-1 100

6/4/2018 11:46   1805599-2 100

6/4/2018 11:52   1805599-3 100

6/4/2018 11:58   1805599-4 100

6/4/2018 12:30   ZZZ 1

6/4/2018 12:36   1805599-6 100

6/4/2018 12:42   1805599-7 100

6/4/2018 12:47   1805599-8 100

6/4/2018 12:53   1805599-9 100

6/4/2018 12:59   1805599-10 100

6/4/2018 13:11   CCV2 1

6/4/2018 13:17   CCB2 1

6/4/2018 13:20   1805599-11 100

6/4/2018 13:26   1805599-12 100

6/4/2018 13:32   1805599-13 100

6/4/2018 13:38   1805599-14 100

6/4/2018 13:44   1805599-15 100

6/4/2018 13:49   1805600-1 100

6/4/2018 13:55   1805600-2 100

6/4/2018 14:01   1805600-3 100

6/4/2018 14:07   1805600-4 100
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File Name: 020SMPL_
AnalRunID: IM180604-10A1
CalibRefID: IM180604-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/4/2018

6/4/2018 14:13   1805600-5 100

6/4/2018 14:25   CCV3 1

6/4/2018 14:31   CCB3 1

6/4/2018 14:34   1805599-5 100

6/4/2018 14:51   LCV1 1

6/4/2018 14:54   CCV4 1

6/4/2018 15:00   CCB4 1

6/4/2018 15:03   FP180529-3MB 10

6/4/2018 15:06   IP180531-3MB 10

6/4/2018 15:09   IM180531-3LCS 10

6/4/2018 15:15   1805532-1 10

6/4/2018 15:18   1805553-1 10

6/4/2018 15:21   1805555-1 10

6/4/2018 15:24   1805566-2 10

6/4/2018 15:27   1805566-2SER 50

6/4/2018 15:30   1805566-2DUP 10

6/4/2018 15:33   1805566-2MS 10

6/4/2018 15:39   CCV5 1

6/4/2018 15:45   CCB5 1

6/4/2018 15:48   1805566-2MSD 10

6/4/2018 15:54   1805566-7 10

6/4/2018 15:57   1805566-13 10

6/4/2018 16:00   1805566-18 10

6/4/2018 16:03   1805572-1 10

6/4/2018 16:06   1805572-1SER 50

6/4/2018 16:09   1805572-1DUP 10

6/4/2018 16:12   1805572-1MS 10

6/4/2018 16:15   1805572-1MSD 10

6/4/2018 16:21   1805572-2 10

6/4/2018 16:27   CCV6 1

6/4/2018 16:32   CCB6 1

6/4/2018 16:35   1805572-3 10

6/4/2018 16:38   1805572-4 10

6/4/2018 16:41   1805572-5 10

6/4/2018 16:44   1805577-1 10
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File Name: 058SMPL_
AnalRunID: IM180604-10A1
CalibRefID: IM180604-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/4/2018

6/4/2018 16:47   1805602-1 10

6/4/2018 16:50   1805618-1 10

6/4/2018 17:02   CCV7 1

6/4/2018 17:08   CCB7 1

6/4/2018 17:11   IP180530-2MB 10

6/4/2018 17:14   IM180530-2LCS 10

6/4/2018 17:20   1805352-2 10

6/4/2018 17:23   1805352-2SER 50

6/4/2018 17:26   1805352-2DUP 10

6/4/2018 17:29   1805352-2MS 10

6/4/2018 17:32   1805352-2MSD 10

6/4/2018 17:38   1805352-6 10

6/4/2018 17:41   1805352-10 10

6/4/2018 17:44   1805352-15 10

6/4/2018 17:50   CCV8 1

6/4/2018 17:56   CCB8 1

6/4/2018 17:59   1805352-16 10

6/4/2018 18:02   1805352-22 10

6/4/2018 18:05   1805383-5 10

6/4/2018 18:08   1805383-10 10

6/4/2018 18:11   1805383-15 10

6/4/2018 18:14   1805384-4 10

6/4/2018 18:17   1805384-8 10

6/4/2018 18:20   1805385-7 10

6/4/2018 18:23   1805385-14 10

SB-MV-B2-011-1.0-1.5-051220 6/4/2018 18:26   1805386-5 10

6/4/2018 18:32   CCV9 1

6/4/2018 18:37   CCB9 1

6/4/2018 18:40   1805387-10 10

6/4/2018 18:43   1805387-12 10

6/4/2018 18:46   1805461-12 10

6/4/2018 18:49   1805461-16 10

6/4/2018 18:52   1805461-20 10

6/4/2018 18:55   1805461-20SER 50

6/4/2018 18:58   1805461-20DUP 10
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File Name: 094SMPL_
AnalRunID: IM180604-10A1
CalibRefID: IM180604-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/4/2018

6/4/2018 19:01   1805461-20MS 10

6/4/2018 19:04   1805461-20MSD 10

6/4/2018 19:10   CCV10 1

6/4/2018 19:16   CCB10 1

6/4/2018 19:19   1805461-25 10

6/4/2018 19:31   LCV2 1

6/4/2018 19:34   CCV11 1

6/4/2018 19:40   CCB11 1

6/4/2018 19:43   IP180530-3MB 10

6/4/2018 19:46   IM180530-3LCS 10

6/4/2018 19:49   IM180530-3LCSD 10

6/4/2018 19:55   1805380-4 10

6/4/2018 19:58   1805388-5 10

6/4/2018 20:01   1805389-3 10

6/4/2018 20:04   1805390-5 10

6/4/2018 20:07   1805392-3 10

6/4/2018 20:10   1805392-10 10

6/4/2018 20:13   1805569-8 10

6/4/2018 20:19   CCV12 1

6/4/2018 20:25   CCB12 1

6/4/2018 20:28   1805569-8SER 50

6/4/2018 20:31   1805569-8DUP 10

6/4/2018 20:34   1805569-8MS 10

6/4/2018 20:37   1805569-8MSD 10

6/4/2018 20:42   1805569-9 10

6/4/2018 20:54   LCV3 1

6/4/2018 20:57   CCV13 1

6/4/2018 21:03   CCB13 1

6/4/2018 21:06   IP180531-4MB 10

6/4/2018 21:09   IM180531-4LCS 10

6/4/2018 21:15   1805582-1 10

6/4/2018 21:18   1805582-2 10

6/4/2018 21:21   1805582-3 10

6/4/2018 21:24   1805582-4 10

6/4/2018 21:27   1805582-4SER 50
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File Name: 131SMPL_
AnalRunID: IM180604-10A1
CalibRefID: IM180604-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/4/2018

6/4/2018 21:30   1805582-4DUP 10

6/4/2018 21:33   1805582-4MS 10

6/4/2018 21:36   1805582-4MSD 10

6/4/2018 21:42   CCV14 1

6/4/2018 21:48   CCB14 1

6/4/2018 21:51   1805582-4A 10

6/4/2018 21:57   1805582-5 10

6/4/2018 22:00   1805582-6 10

6/4/2018 22:03   1805582-7 10

6/4/2018 22:06   1805582-8 10

6/4/2018 22:09   1805582-9 10

6/4/2018 22:12   1805582-10 10

6/4/2018 22:15   1805582-11 10

6/4/2018 22:18   1805582-12 10

6/4/2018 22:21   1805582-13 10

6/4/2018 22:27   CCV15 1

6/4/2018 22:32   CCB15 1

6/4/2018 22:35   1805582-14 10

6/4/2018 22:38   1805582-15 10

6/4/2018 22:41   1805582-16 10

6/4/2018 22:44   1805582-17 10

6/4/2018 22:47   1805582-18 10

6/4/2018 22:50   1805582-19 10

6/4/2018 23:02   LCV4 1

6/4/2018 23:05   CCV16 1

6/4/2018 23:11   CCB16 1

Page 5 of 5 Saturday, June 16, 2018Date Printed:

Data Package ID: IM1805386-1

LIMS Version:  6.864
ALS -- Fort Collins

68 of 93



File Name: 001CALB.
AnalRunID: IM180614-10A1
CalibRefID: IM180614-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/14/2018

6/14/2018 10:46   RINSE 1

6/14/2018 10:52   RINSE 1

6/14/2018 10:58   BLANK 1

6/14/2018 11:04   H/1000 1

6/14/2018 11:07   H/100 1

6/14/2018 11:10   H/10 1

6/14/2018 11:16   HIGH 1

6/14/2018 11:49   ICV 1

6/14/2018 11:55   ICB 1

6/14/2018 12:01   LIV 1

6/14/2018 12:04   ICSA1 1

6/14/2018 12:10   ICSAB1 1

6/14/2018 12:16   CCV1 1

6/14/2018 12:22   CCB1 1

6/14/2018 12:24   IP180613-2MB 10

6/14/2018 12:27   IM180613-2LCS 10

6/14/2018 12:30   1805384-1 10

6/14/2018 12:33   1805384-2 10

6/14/2018 12:36   1805384-2SER 50

6/14/2018 12:42   1805384-2DUP 10

6/14/2018 12:45   1805384-2MS 10

6/14/2018 12:48   1805384-2MSD 10

6/14/2018 12:51   1805384-2A 10

6/14/2018 12:57   1805384-3 10

6/14/2018 13:02   CCV2 1

6/14/2018 13:08   CCB2 1

6/14/2018 13:11   1805384-5 10

6/14/2018 13:14   1805384-6 10

6/14/2018 13:17   1805384-6SER 50

6/14/2018 13:20   1805384-6DUP 10

6/14/2018 13:23   1805384-6MS 10

6/14/2018 13:26   1805384-6MSD 10

6/14/2018 13:29   1805384-6A 10

6/14/2018 13:35   1805384-7 10

6/14/2018 13:38   1805384-9 10
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File Name: 030SMPL_
AnalRunID: IM180614-10A1
CalibRefID: IM180614-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/14/2018

SB-MV-B2-024-1.0-1.5-051220 6/14/2018 13:41   1805386-1 10

6/14/2018 13:47   CCV3 1

6/14/2018 13:53   CCB3 1

SB-MV-B2-002-1.0-1.5-051220 6/14/2018 13:56   1805386-2 10

SB-MV-B2-011-1.0-1.5-051220 6/14/2018 13:59   1805386-3 10

SB-MV-B2-011-1.0-1.5-051220 6/14/2018 14:02   1805386-3SER 50

SB-MV-B2-011-1.0-1.5-051220 6/14/2018 14:05   1805386-3DUP 10

SB-MV-B2-011-1.0-1.5-051220 6/14/2018 14:08   1805386-3MS 10

6/14/2018 14:11   ZZZ 1

SB-MV-B2-011-1.0-1.5-051220 6/14/2018 14:14   1805386-3A 10

SB-MV-B2-011-1.0-1.5-051220 6/14/2018 14:20   1805386-4 10

6/14/2018 14:23   1805604-1 10

6/14/2018 14:26   1805604-2 10

6/14/2018 14:32   CCV4 1

6/14/2018 14:38   CCB4 1

6/14/2018 14:41   1805604-3 10

6/14/2018 14:44   1805604-4 10

6/14/2018 14:47   1805604-5 10

6/14/2018 14:50   1805658-1 10

6/14/2018 14:53   1806122-2 10

SB-MV-B2-011-1.0-1.5-051220 6/14/2018 14:56   1805386-3MSD 10

6/14/2018 15:04   LCV1 1

6/14/2018 15:07   CCV5 1

6/14/2018 15:13   CCB5 1

6/14/2018 15:16   IP180611-7MB 10

6/14/2018 15:19   IM180611-7LCS 10

6/14/2018 15:25   1806082-1 10

6/14/2018 15:28   1806082-2 10

6/14/2018 15:31   1806082-3 10

6/14/2018 15:34   1806082-4 10

6/14/2018 15:37   1806115-1 10

6/14/2018 15:40   1806115-2 10

6/14/2018 15:43   1806115-3 10

6/14/2018 15:46   1806115-4 10

6/14/2018 15:52   CCV6 1
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File Name: 066SMPL_
AnalRunID: IM180614-10A1
CalibRefID: IM180614-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/14/2018

6/14/2018 15:58   CCB6 1

6/14/2018 16:01   1806180-1 10

6/14/2018 16:04   1806180-1SER 50

6/14/2018 16:07   1806180-1DUP 10

6/14/2018 16:10   1806180-1MS 10

6/14/2018 16:13   1806180-1MSD 10

6/14/2018 16:19   1806180-2 10

6/14/2018 16:22   1806180-3 10

6/14/2018 16:25   1806180-4 10

6/14/2018 16:34   LCV2 1

6/14/2018 16:37   CCV7 1

6/14/2018 16:43   CCB7 1

6/14/2018 16:46   IP180612-5MB 10

6/14/2018 16:49   IM180612-5LCS 10

6/14/2018 16:55   1805387-1 10

6/14/2018 16:58   1805387-2 10

6/14/2018 17:01   1805387-3 10

6/14/2018 17:04   1805387-3SER 50

6/14/2018 17:07   1805387-3DUP 10

6/14/2018 17:10   1805387-3MS 10

6/14/2018 17:13   1805387-3MSD 10

6/14/2018 17:16   1805387-3A 10

6/14/2018 17:22   CCV8 1

6/14/2018 17:28   CCB8 1

6/14/2018 17:31   1805387-4 10

6/14/2018 17:34   1805387-5 10

6/14/2018 17:37   1805387-6 10

6/14/2018 17:40   1805387-7 10

6/14/2018 17:43   1805387-8 10

6/14/2018 17:46   ZZZ 1

6/14/2018 17:49   1805387-11 10

6/14/2018 17:51   1805389-1 10

6/14/2018 17:55   1805389-1SER 50

6/14/2018 17:58   1805389-1DUP 10

6/14/2018 18:03   CCV9 1
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File Name: 102SMPL_
AnalRunID: IM180614-10A1
CalibRefID: IM180614-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/14/2018

6/14/2018 18:09   CCB9 1

6/14/2018 18:12   1805389-1MS 10

6/14/2018 18:15   1805389-1MSD 10

6/14/2018 18:18   1805389-1A 10

6/14/2018 18:24   1805389-2 10

6/14/2018 18:27   1806129-1 10

6/14/2018 18:30   1806129-2 10

6/14/2018 18:33   1806129-3 10

6/14/2018 18:36   1806129-4 10

6/14/2018 18:39   1806129-5 10

6/14/2018 18:42   1806129-6 10

6/14/2018 18:51   LCV3 1

6/14/2018 18:54   CCV10 1

6/14/2018 19:00   CCB10 1

6/14/2018 19:03   FP180611-3MB 10

6/14/2018 19:06   IP180612-3MB 10

6/14/2018 19:09   IM180612-3LCS 10

6/14/2018 19:15   1806149-2 10

6/14/2018 19:18   1806149-7 10

6/14/2018 19:21   1806149-14 10

6/14/2018 19:24   1806149-19 10

6/14/2018 19:27   1806154-1 10

6/14/2018 19:36   LCV4 1

6/14/2018 19:39   CCV11 1

6/14/2018 19:45   CCB11 1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW7470A    

Mercury

Date Analyzed: 04-Jun-18

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 04-Jun-18

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180604-1
% Moisture: N/A

ml
ml

Run ID: HG180604-1A2
QCBatchID: HG180604-1-1

Method Blank

Lab ID: HG180604-1MB

MG/LResult Units:

File Name: HG180604-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.00021 0.000060.00006 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW7470A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 06/04/2018

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 06/04/2018

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180604-1
% Moisture: N/A

ml
ml

Run ID: HG180604-1A2
QCBatchID: HG180604-1-1

Lab ID: HG180604-1LCS

MG/LResult Units:
Clean DF: 1

File Name: HG180604-1Prep Method: METHOD

MERCURY 0.001 0.00020.000996 100 80 - 120%7439-97-6
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Prep Batch ID:  HG180604-1

Start Date: 06/04/18
Start Time: 9:44

End Date: 06/04/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: kjm

Date Validated: 06/04/18

Time Validated: 11:25

Batch Created By: kjm

Date Created: 06/04/18

Time Created: 10:14Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180604-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB LEACHA NONE 1XXXXXX 2 20 1805459XXXXXXEX180603-1

MB WATER NONE 1XXXXXX 20 20 1805402XXXXXXHG180604-1

LCS WATER NONE 1XXXXXX 20 20 1805402XXXXXXHG180604-1

MS WATER NONE 1XXXXXX 20 20 1805402XXXXXX1805402-12

MSD WATER NONE 1XXXXXX 20 20 1805402XXXXXX1805402-12

DUP WATER NONE 1XXXXXX 20 20 1805402XXXXXX1805402-12

SMP WATER NONE 1XXXXXX 20 20 1805385XXXXXX1805385-14

SMP WATER NONE 1XXXXXX 20 20 1805385XXXXXX1805385-7

SMP WATER NONE 15/12/2018 20 20 1805386SB-MV-B2-011-1.0-1.5-051220181805386-5

SMP WATER NONE 1XXXXXX 20 20 1805387XXXXXX1805387-10

SMP WATER NONE 1XXXXXX 20 20 1805387XXXXXX1805387-12

SMP WATER NONE 1XXXXXX 20 20 1805389XXXXXX1805389-3

SMP WATER NONE 1XXXXXX 20 20 1805402XXXXXX1805402-12

SMP WATER NONE 1XXXXXX 20 20 1805402XXXXXX1805402-14

SMP WATER NONE 1XXXXXX 20 20 1805402XXXXXX1805402-6

SMP LEACHA NONE 1XXXXXX 2 20 1805459XXXXXX1805459-2

SMP WATER NONE 1XXXXXX 20 20 1805569XXXXXX1805569-13

SMP WATER NONE 1XXXXXX 20 20 1805569XXXXXX1805569-14

SMP WATER NONE 1XXXXXX 20 20 1805569XXXXXX1805569-16

SMP WATER NONE 1XXXXXX 20 20 1805569XXXXXX1805569-6

SMP WATER NONE 1XXXXXX 20 20 1806008XXXXXX1806008-2

Page 1 of 2 Saturday, June 16, 2018Date Printed:
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Prep Batch ID:  HG180604-1

Start Date: 06/04/18
Start Time: 9:44

End Date: 06/04/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: kjm

Date Validated: 06/04/18

Time Validated: 11:25

Batch Created By: kjm

Date Created: 06/04/18

Time Created: 10:14Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 2 of 2 Saturday, June 16, 2018Date Printed:
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7470

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Run ID: HG180604-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.000983 98 90 - 110ICV Initial Calibration 6/4/2018 14:07

N/A0.002 0.00020.00203 102 80 - 120CCV1 Continuing Calibration 6/4/2018 14:34

N/A0.002 0.00020.00202 101 80 - 120CCV2 Continuing Calibration 6/4/2018 14:51

N/A0.002 0.00020.00201 101 80 - 120CCV3 Continuing Calibration 6/4/2018 15:15

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: HG1805386-1

LIMS Version:  6.864
ALS -- Fort Collins

77 of 93



Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7470

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Run ID: HG180604-1A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U6/4/2018Initial Calibration 14:09

CCB1 0.0000707 0.0002 U6/4/2018Continuing Calibration 14:36

CCB2 0.0000707 0.0002 U6/4/2018Continuing Calibration 14:53

CCB3 0.0000707 0.0002 U6/4/2018Continuing Calibration 15:17
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG180604-1
AnalRunID: HG180604-1A1
CalibRefID: HG180604-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 6/4/2018

6/4/2018 13:52STD0 1

6/4/2018 13:54STD1 1

6/4/2018 13:56STD2 1

6/4/2018 13:58STD3 1

6/4/2018 14:01STD4 1

6/4/2018 14:03STD5 1

6/4/2018 14:05STD6 1

6/4/2018 14:07ICV 1

6/4/2018 14:09ICB 1

6/4/2018 14:11CRA1 1

6/4/2018 14:14HG180604-1MB 1

6/4/2018 14:16HG180604-1LCS 1

6/4/2018 14:211805402-6 10

6/4/2018 14:231805402-12 1

6/4/2018 14:251805402-12L 5

6/4/2018 14:271805402-12DUP 1

6/4/2018 14:301805402-12MS 1

6/4/2018 14:321805402-12MSD 1

6/4/2018 14:34CCV1 1

6/4/2018 14:36CCB1 1

6/4/2018 14:381805402-14 1

6/4/2018 14:401805569-6 1

6/4/2018 14:431805569-13 1

6/4/2018 14:451805569-14 1

6/4/2018 14:471805569-16 1

6/4/2018 14:491806008-2 1

6/4/2018 14:51CCV2 1

6/4/2018 14:53CCB2 1

6/4/2018 14:551805385-7 1

6/4/2018 14:581805385-14 1

SB-MV-B2-011-1.0-1.5-051220 6/4/2018 15:001805386-5 1

6/4/2018 15:021805387-10 1

6/4/2018 15:041805387-12 1

6/4/2018 15:061805389-3 1

6/4/2018 15:08EX180603-1MB 1
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File Name: HG180604-1
AnalRunID: HG180604-1A1
CalibRefID: HG180604-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 6/4/2018

6/4/2018 15:101805459-2 1

6/4/2018 15:12CRA2 1

6/4/2018 15:15CCV3 1

6/4/2018 15:17CCB3 1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW7471A    

Mercury

Date Analyzed: 14-Jun-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 04-Jun-18

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180604-2
% Moisture: N/A

g
ml

Run ID: HG180613-3A2
QCBatchID: HG180604-2-1

Method Blank

Lab ID: HG180604-2MB

MG/KGResult Units:

File Name: HG180613-3

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.00014 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW7471A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 06/14/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 06/04/2018

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180604-2
% Moisture: N/A

g
ml

Run ID: HG180613-3A2
QCBatchID: HG180604-2-1

Lab ID: HG180604-2LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG180613-3Prep Method: METHOD

MERCURY 0.167 0.03330.174 104 80 - 120%7439-97-6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW7471A    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 14-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Jun-18

Sample Aliquot: 0.636
Final Volume: 100

Prep Batch: HG180604-2
% Moisture: 3.0

g
ml

Run ID: HG180613-3A2
QCBatchID: HG180604-2-1

LabID: 1805386-3MS
Field ID: SB-MV-B2-011-1.0-1.5-051

Result Units: MG/KG

Prep Method: METHOD

File Name: HG180613-3

MERCURY 0.3240.0324 108 80 - 120%7439-97-6 0.0069 J 0.357

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 14-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Jun-18

Sample Aliquot: 0.636
Final Volume: 100

Prep Batch: HG180604-2
% Moisture: 3.0

g
ml

Run ID: HG180613-3A2
QCBatchID: HG180604-2-1

LabID: 1805386-3MSD
Field ID: SB-MV-B2-011-1.0-1.5-051

Result Units: MG/KG

Prep Method: METHOD

File Name: HG180613-3

MERCURY 200.0324 37439-97-6 1110.366 0.324
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Method SW7471

Mercury

Date Analyzed: 06/14/2018

Date Collected: 05/12/2018

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06/04/2018

Sample Aliquot: 0.637
Final Volume: 100

Prep Batch: HG180604-2
% Moisture: 3.0

g
ml

Run ID: HG180613-3A2
QCBatchID: HG180604-2-1

Duplicate Sample Results

Field ID: SB-MV-B2-011-1.0-1.5-051

Result Units: MG/KG
Lab ID: 1805386-3D

File Name: HG180613-3

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

MERCURY 10.03240.0065 207439-97-6 0.0069 J J
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Prep Batch ID:  HG180604-2

Start Date: 06/04/18
Start Time: 13:00

End Date: 06/04/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: kjm

Date Validated: 06/04/18

Time Validated: 15:40

Batch Created By: kjm

Date Created: 06/04/18

Time Created: 13:00Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180604-2-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1805384XXXXXXHG180604-2

LCS SOIL NONE 1XXXXXX 0.6 100 1805384XXXXXXHG180604-2

MS SOIL NONE 1XXXXXX 0.61 100 1805384XXXXXX1805384-2

MS SOIL NONE 1XXXXXX 0.608 100 1805384XXXXXX1805384-6

MS SOIL NONE 15/12/2018 0.636 100 1805386SB-MV-B2-011-1.0-1.5-051220181805386-3

MS SOIL NONE 1XXXXXX 0.647 100 1805388XXXXXX1805388-3

MS SOIL NONE 1XXXXXX 0.647 100 1805389XXXXXX1805389-1

MSD SOIL NONE 1XXXXXX 0.608 100 1805384XXXXXX1805384-2

MSD SOIL NONE 1XXXXXX 0.607 100 1805384XXXXXX1805384-6

MSD SOIL NONE 15/12/2018 0.636 100 1805386SB-MV-B2-011-1.0-1.5-051220181805386-3

MSD SOIL NONE 1XXXXXX 0.646 100 1805388XXXXXX1805388-3

MSD SOIL NONE 1XXXXXX 0.644 100 1805389XXXXXX1805389-1

DUP SOIL NONE 1XXXXXX 0.61 100 1805384XXXXXX1805384-2

DUP SOIL NONE 1XXXXXX 0.606 100 1805384XXXXXX1805384-6

DUP SOIL NONE 15/12/2018 0.637 100 1805386SB-MV-B2-011-1.0-1.5-051220181805386-3

DUP SOIL NONE 1XXXXXX 0.646 100 1805388XXXXXX1805388-3

DUP SOIL NONE 1XXXXXX 0.645 100 1805389XXXXXX1805389-1

SMP SOIL NONE 1XXXXXX 0.616 100 1805384XXXXXX1805384-1

SMP SOIL NONE 1XXXXXX 0.608 100 1805384XXXXXX1805384-2

SMP SOIL NONE 1XXXXXX 0.677 100 1805384XXXXXX1805384-3

SMP SOIL NONE 1XXXXXX 0.66 100 1805384XXXXXX1805384-5

SMP SOIL NONE 1XXXXXX 0.608 100 1805384XXXXXX1805384-6

SMP SOIL NONE 1XXXXXX 0.648 100 1805384XXXXXX1805384-7

SMP SOIL NONE 1XXXXXX 0.642 100 1805384XXXXXX1805384-9

SMP SOIL NONE 15/12/2018 0.64 100 1805386SB-MV-B2-024-1.0-1.5-051220181805386-1

SMP SOIL NONE 15/12/2018 0.627 100 1805386SB-MV-B2-002-1.0-1.5-051220181805386-2

SMP SOIL NONE 15/12/2018 0.638 100 1805386SB-MV-B2-011-1.0-1.5-051220181805386-3

SMP SOIL NONE 15/12/2018 0.617 100 1805386SB-MV-B2-011-1.0-1.5-051220181805386-4

SMP SOIL NONE 1XXXXXX 0.661 100 1805388XXXXXX1805388-1

SMP SOIL NONE 1XXXXXX 0.646 100 1805388XXXXXX1805388-2

Page 1 of 2 Saturday, June 16, 2018Date Printed:
LIMS Version:  6.864

ALS -- Fort Collins
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Prep Batch ID:  HG180604-2

Start Date: 06/04/18
Start Time: 13:00

End Date: 06/04/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: kjm

Date Validated: 06/04/18

Time Validated: 15:40

Batch Created By: kjm

Date Created: 06/04/18

Time Created: 13:00Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

SMP SOIL NONE 1XXXXXX 0.648 100 1805388XXXXXX1805388-3

SMP SOIL NONE 1XXXXXX 0.631 100 1805388XXXXXX1805388-4

SMP SOIL NONE 1XXXXXX 0.644 100 1805389XXXXXX1805389-1

SMP SOIL NONE 1XXXXXX 0.646 100 1805389XXXXXX1805389-2

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 2 of 2 Saturday, June 16, 2018Date Printed:
LIMS Version:  6.864

ALS -- Fort Collins
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Run ID: HG180613-3A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00104 104 90 - 110ICV Initial Calibration 6/14/2018 10:20

N/A0.002 0.00020.00206 103 80 - 120CCV1 Continuing Calibration 6/14/2018 10:47

N/A0.002 0.00020.00210 105 80 - 120CCV2 Continuing Calibration 6/14/2018 11:13

N/A0.002 0.00020.00209 104 80 - 120CCV3 Continuing Calibration 6/14/2018 11:39

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: HG1805386-2

LIMS Version:  6.864
ALS -- Fort Collins
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Run ID: HG180613-3A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U6/14/2018Initial Calibration 10:22

CCB1 0.0000707 0.0002 U6/14/2018Continuing Calibration 10:49

CCB2 0.0000707 0.0002 U6/14/2018Continuing Calibration 11:15

CCB3 0.0000707 0.0002 U6/14/2018Continuing Calibration 11:41

Page 1 of 1Saturday, June 16, 2018Date Printed:

Data Package ID: HG1805386-2

LIMS Version:  6.864
ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6

Page 1 of 1Saturday, June 16, 2018Date Printed:
LIMS Version:  6.864

ALS -- Fort Collins

90 of 93



File Name: HG180613-3
AnalRunID: HG180613-3A1
CalibRefID: HG180613-3A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 6/14/2018

6/14/2018 10:05STD0 1

6/14/2018 10:07STD1 1

6/14/2018 10:09STD2 1

6/14/2018 10:11STD3 1

6/14/2018 10:13STD4 1

6/14/2018 10:16STD5 1

6/14/2018 10:18STD6 1

6/14/2018 10:20ICV 1

6/14/2018 10:22ICB 1

6/14/2018 10:24CRA1 1

6/14/2018 10:26HG180604-2MB 1

6/14/2018 10:30HG180604-2LCS 1

6/14/2018 10:321805384-1 1

6/14/2018 10:341805384-2 1

6/14/2018 10:361805384-2L 5

6/14/2018 10:391805384-2DUP 1

6/14/2018 10:411805384-2MS 1

6/14/2018 10:431805384-2MSD 1

6/14/2018 10:451805384-3 1

6/14/2018 10:47CCV1 1

6/14/2018 10:49CCB1 1

6/14/2018 10:511805384-5 1

6/14/2018 10:541805384-6 1

6/14/2018 10:561805384-6L 5

6/14/2018 10:581805384-6DUP 1

6/14/2018 11:001805384-6MS 1

6/14/2018 11:021805384-6MSD 1

6/14/2018 11:041805384-7 1

6/14/2018 11:061805384-9 1

SB-MV-B2-024-1.0-1.5-051220 6/14/2018 11:091805386-1 1

SB-MV-B2-002-1.0-1.5-051220 6/14/2018 11:111805386-2 1

6/14/2018 11:13CCV2 1

6/14/2018 11:15CCB2 1

SB-MV-B2-011-1.0-1.5-051220 6/14/2018 11:171805386-3 1

6/14/2018 11:191805386-3L 5

Page 1 of 3 Saturday, June 16, 2018Date Printed:

Data Package ID: HG1805386-2

LIMS Version:  6.864
ALS -- Fort Collins
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File Name: HG180613-3
AnalRunID: HG180613-3A1
CalibRefID: HG180613-3A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 6/14/2018

SB-MV-B2-011-1.0-1.5-051220 6/14/2018 11:211805386-3DUP 1

SB-MV-B2-011-1.0-1.5-051220 6/14/2018 11:241805386-3MS 1

SB-MV-B2-011-1.0-1.5-051220 6/14/2018 11:261805386-3MSD 1

SB-MV-B2-011-1.0-1.5-051220 6/14/2018 11:281805386-4 1

6/14/2018 11:301805388-1 1

6/14/2018 11:321805388-2 1

6/14/2018 11:341805388-3 1

6/14/2018 11:361805388-3L 5

6/14/2018 11:39CCV3 1

6/14/2018 11:41CCB3 1

6/14/2018 11:431805388-3DUP 1

6/14/2018 11:451805388-3MS 1

6/14/2018 11:471805388-3MSD 1

6/14/2018 11:491805388-4 1

6/14/2018 11:511805389-1 1

6/14/2018 11:541805389-1L 5

6/14/2018 11:561805389-1DUP 1

6/14/2018 11:58ZZZ 1

6/14/2018 12:001805389-1MSD 1

6/14/2018 12:021805389-2 1

6/14/2018 12:04CCV4 1

6/14/2018 12:06CCB4 1

6/14/2018 12:111805389-1MS 1

6/14/2018 12:13HG180606-3MB 1

6/14/2018 12:15HG180606-3LCS 1

6/14/2018 12:181805387-5 1

6/14/2018 12:201805387-6 1

6/14/2018 12:22CRA2 1

6/14/2018 12:24CCV5 1

6/14/2018 12:26CCB5 1

6/14/2018 12:281805387-7 1

6/14/2018 12:301805387-8 1

6/14/2018 12:331805387-9 1

6/14/2018 12:351805387-11 1

6/14/2018 12:371805392-1 1

Page 2 of 3 Saturday, June 16, 2018Date Printed:

Data Package ID: HG1805386-2

LIMS Version:  6.864
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File Name: HG180613-3
AnalRunID: HG180613-3A1
CalibRefID: HG180613-3A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 6/14/2018

6/14/2018 12:39CCV6 1

6/14/2018 12:41CCB6 1

6/14/2018 12:431805392-1L 5

6/14/2018 12:451805392-1DUP 1

6/14/2018 12:481805392-1MS 1

6/14/2018 12:501805392-1MSD 1

6/14/2018 12:521805392-2 1

6/14/2018 12:541805392-4 1

6/14/2018 12:561805392-5 1

6/14/2018 12:581805392-6 1

6/14/2018 13:001805392-7 1

6/14/2018 13:031805392-8 1

6/14/2018 13:05CCV7 1

6/14/2018 13:07CCB7 1

6/14/2018 13:091805392-8L 5

6/14/2018 13:111805392-8DUP 1

6/14/2018 13:131805392-8MS 1

6/14/2018 13:161805392-8MSD 1

6/14/2018 13:181805392-9 1

6/14/2018 13:201805394-1 1

6/14/2018 13:221805394-2 1

6/14/2018 13:241805394-3 1

6/14/2018 13:261805394-3L 5

6/14/2018 13:281805394-3DUP 1

6/14/2018 13:31CCV8 1

6/14/2018 13:33CCB8 1

6/14/2018 13:351805394-3MS 1

6/14/2018 13:371805394-3MSD 1

6/14/2018 13:391805394-4 1

6/14/2018 13:411805394-5 1

6/14/2018 13:431805394-6 1

6/14/2018 13:46CRA3 1

6/14/2018 13:48CCV9 1

6/14/2018 13:50CCB9 1

Page 3 of 3 Saturday, June 16, 2018Date Printed:

Data Package ID: HG1805386-2
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Gamma Spectroscopy 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1805386 
 
1. The following report consists of analytical results for four soil samples received by ALS on 

05/17/2018. 
 
2. These samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans on 06/05/2018 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
06/26/2018 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 98.9%. 

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 06/26/2018. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  

 
6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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7. Activity concentrations above the calculated MDC are reported in some instances where 
minimum nuclide identification criteria are not met.  Such tentative identifications result when the 
software attempts to calculate net activity concentrations for analytes where either one or both of 
the following criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above 
the critical level, or the minimum library peak abundance must be attained.  Nuclides not meeting 
these requirements have been flagged with a “TI” qualifier.    
 

8. No further problems were encountered with either the client samples or the associated quality 
control samples.  All remaining quality control criteria were met. 

 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __6/28/18___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ____________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1805386
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1805386-1SB-MV-B2-024-1.0-1.5-05122018 SOIL 12-May-18 12:02
1805386-2SB-MV-B2-002-1.0-1.5-05122018 SOIL 12-May-18 12:09
1805386-3SB-MV-B2-011-1.0-1.5-05122018 SOIL 12-May-18 12:09
1805386-4SB-MV-B2-011-1.0-1.5-05122018 SOIL 12-May-18 12:27
1805386-5SB-MV-B2-011-1.0-1.5-05122018 WATER 12-May-18 10:30

Page 1 of 1 Thursday, June 28, 2018Date Printed:
LIMS Version:  6.864

ALS -- Fort Collins
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SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Lab ID: GS180606-1MB

Date Analyzed: 26-Jun-18

Date Collected: 04-Jun-18

Sample Matrix: SOIL

Date Prepared: 04-Jun-18

Prep Batch: GS180606-1

Run ID: GS180606-1A
QCBatchID: GS180606-1-1 Result Units: pCi/g

File Name: 180807d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.310.05 +/- 0.17 1 NA

Data Package ID: GSS1805386-1

Page 1 of 1Thursday, June 28, 2018Date Printed:
LIMS Version:  6.864

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Lab ID: GS180606-1LCS

Date Analyzed: 26-Jun-18

Date Collected: 04-Jun-18

Sample Matrix: SOIL

Date Prepared: 04-Jun-18

Prep Batch: GS180606-1

Run ID: GS180606-1A
QCBatchID: GS180606-1-1 Result Units: pCi/g

File Name: 180812d10

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 461 54 2 P,M3468.3 98.4 85 - 115+/-13982-63-3

Data Package ID: GSS1805386-1

Page 1 of 1Thursday, June 28, 2018Date Printed:
LIMS Version:  6.864

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 237 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Field ID: SB-MV-B2-011-1.0-1.5-051

Lab ID: 1805386-3DUP

Date Analyzed: 26-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 04-Jun-18

Prep Batch: GS180606-1

Run ID: GS180606-1A
QCBatchID: GS180606-1-1

Result Units: pCi/g
File Name: 180810d10

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.266 2.1313982-63-3 LT0.46 +/- 0.150.55 +/- 0.31 0.45 LT,TI 0.31

Data Package ID: GSS1805386-1

Page 1 of 1Thursday, June 28, 2018Date Printed:
LIMS Version:  6.864

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Field ID: SB-MV-B2-024-1.0-1.5-051

Lab ID: 1805386-1

Date Analyzed: 26-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 04-Jun-18

Prep Batch: GS180606-1

Run ID: GS180606-1A
QCBatchID: GS180606-1-1

Result Units: pCi/g
File Name: 180893d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,TI0.410.49 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1805386-1

Page 1 of 4Thursday, June 28, 2018Date Printed:
LIMS Version:  6.864

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 232 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Field ID: SB-MV-B2-002-1.0-1.5-051

Lab ID: 1805386-2

Date Analyzed: 26-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 04-Jun-18

Prep Batch: GS180606-1

Run ID: GS180606-1A
QCBatchID: GS180606-1-1

Result Units: pCi/g
File Name: 180805d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.350.54 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1805386-1

Page 2 of 4Thursday, June 28, 2018Date Printed:
LIMS Version:  6.864

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 237 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Field ID: SB-MV-B2-011-1.0-1.5-051

Lab ID: 1805386-3

Date Analyzed: 26-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 04-Jun-18

Prep Batch: GS180606-1

Run ID: GS180606-1A
QCBatchID: GS180606-1-1

Result Units: pCi/g
File Name: 180797d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,TI0.450.55 +/- 0.3113982-63-3 1 NA

Data Package ID: GSS1805386-1

Page 3 of 4Thursday, June 28, 2018Date Printed:
LIMS Version:  6.864

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 237 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Field ID: SB-MV-B2-011-1.0-1.5-051

Lab ID: 1805386-3DUP

Date Analyzed: 26-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 04-Jun-18

Prep Batch: GS180606-1

Run ID: GS180606-1A
QCBatchID: GS180606-1-1

Result Units: pCi/g
File Name: 180810d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 LT0.310.46 +/- 0.15 1 NA

Data Package ID: GSS1805386-1

Page 1 of 1Thursday, June 28, 2018
Date Printed:

LIMS Version:  6.864

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Field ID: SB-MV-B2-011-1.0-1.5-051

Lab ID: 1805386-4

Date Analyzed: 26-Jun-18

Date Collected: 12-May-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 04-Jun-18

Prep Batch: GS180606-1

Run ID: GS180606-1A
QCBatchID: GS180606-1-1

Result Units: pCi/g
File Name: 180925d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.300.47 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1805386-1

Page 4 of 4Thursday, June 28, 2018Date Printed:
LIMS Version:  6.864

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Radium-226 
Case Narrative 

 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1805386 
 
1. This report consists of the analytical results for one water sample received by ALS on 

05/17/2018. 
 
2. This sample was prepared and analyzed according to the current revision of SOP 783.  The 

analysis was completed on 06/20/2018. 
 
3. The analysis results for this sample are reported in units of pCi/L. The sample was not 

filtered prior to analysis.  
 
4. Sample volume was insufficient to allow preparation of a duplicate.  A laboratory control sample 

duplicate (LCSD) was prepared in lieu of a client sample duplicate.  
 
5. Due to uncertainty associated with the ICP-AES determination of barium concentration in the 

samples, the calculated yield for samples 1805386-5, RE180607-2LCS, and -2LCSD fell 
between 100% and 110%.  To minimize the potential for low bias, results have been calculated 
conservatively assuming quantitative chemical yield (100%).  The magnitude of the low bias is 
estimated to be less than 10% of the reported value and is acceptable according the ALS LQAP.  
These samples are identified with a “Y1” flag on the final reports. 

 
6. ALS uses the following convention for reporting significant digits in the TPU and MDC 

results.  The TPU value is rounded to two significant digits. The MDC value is rounded to the 
same decimal place as the TPU value.  In practice, this could result in an MDC reported 
value of zero for samples with significant activity, including the batch laboratory control 
sample.   

 
7. No further anomalous situations were encountered during the preparation or analysis of this 

sample.  All remaining quality control criteria were met. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __6/28/18___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1805386
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1805386-1SB-MV-B2-024-1.0-1.5-05122018 SOIL 12-May-18 12:02
1805386-2SB-MV-B2-002-1.0-1.5-05122018 SOIL 12-May-18 12:09
1805386-3SB-MV-B2-011-1.0-1.5-05122018 SOIL 12-May-18 12:09
1805386-4SB-MV-B2-011-1.0-1.5-05122018 SOIL 12-May-18 12:27
1805386-5SB-MV-B2-011-1.0-1.5-05122018 WATER 12-May-18 10:30

Page 1 of 1 Tuesday, June 26, 2018Date Printed:
LIMS Version:  6.864

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 13Method Blank Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Lab ID: RE180607-2MB

Date Analyzed: 20-Jun-18

Date Collected: 07-Jun-18

Sample Matrix: WATER

Date Prepared: 07-Jun-18

Prep Batch: RE180607-2

Run ID: RE180607-2A
QCBatchID: RE180607-2-2 Result Units: pCi/l

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 13

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.1940 +/- 0.098 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 97.314980 14570 ug 40 - 110 %

Data Package ID: RE1805386-1

Page 1 of 1Tuesday, June 26, 2018Date Printed:
LIMS Version:  6.864

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Lab ID: RE180607-2LCS

Date Analyzed: 20-Jun-18

Date Collected: 07-Jun-18

Sample Matrix: WATER

Date Prepared: 07-Jun-18

Prep Batch: RE180607-2

Run ID: RE180607-2A
QCBatchID: RE180607-2-2 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 50 12 0 P,Y147.88 104 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 10115040 15230 ug 40 - 110 % Y1

Data Package ID: RE1805386-1

Page 1 of 2Tuesday, June 26, 2018Date Printed:
LIMS Version:  6.864

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Lab ID: RE180607-2LCSD

Date Analyzed: 20-Jun-18

Date Collected: 07-Jun-18

Sample Matrix: WATER

Date Prepared: 07-Jun-18

Prep Batch: RE180607-2

Run ID: RE180607-2A
QCBatchID: RE180607-2-2 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 50 12 0 P,Y147.88 104 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 10114980 15100 ug 40 - 110 % Y1

Data Package ID: RE1805386-1

Page 2 of 2Tuesday, June 26, 2018Date Printed:
LIMS Version:  6.864

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Field ID:
Lab ID: RE180607-2LCSD

Date Analyzed: 20-Jun-18

Date Collected: 07-Jun-18

Sample Matrix: WATER

Date Prepared: 07-Jun-18

Prep Batch: RE180607-2

Run ID: RE180607-2A
QCBatchID: RE180607-2-2

Result Units: pCi/l
File Name: Manual Entry

Prep Basis: Unfiltered
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.000564 2.1313982-63-3 P,Y150 +/- 1250 +/- 12 0 P,Y1 0

Data Package ID: RE1805386-1

Page 1 of 1Tuesday, June 26, 2018Date Printed:
LIMS Version:  6.864

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Sample Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1805386

Field ID: SB-MV-B2-011-1.0-1.5-051

Lab ID: 1805386-5

Date Analyzed: 20-Jun-18

Date Collected: 12-May-18

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 07-Jun-18

Prep Batch: RE180607-2

Run ID: RE180607-2A
QCBatchID: RE180607-2-2

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 Y1,U0.220.13 +/- 0.1413982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 10214990 15350 ug 40 - 110 % Y1

Data Package ID: RE1805386-1

Page 1 of 1Tuesday, June 26, 2018Date Printed:
LIMS Version:  6.864

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Metals 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation -- 693694.FL.05.02 

Work Order Number:  1806288 
 
1. This report consists of 1 water sample and 21 soil samples. 
 
2. The samples were received intact at varying temperatures by ALS on 06/14/18. 
 
3. The water sample had a pH less than 2 upon receipt. 
 
4. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3005A (water), 3050B 

(soil) and the current revision of SOP 806. 
 
For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7470A 
(water), 7471A (soil) and the current revision of SOP 812. 

 
5. Analysis by ICP-MS followed method 6020A and the current revision of SOP 827. 
 

Analysis by CVAA followed method 7470A (water), 7471A (soil) and the current revision of SOP 
812. 

 
6. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
7. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. 
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• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• All laboratory control sample criteria were met. 

• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

• The interference check samples associated with Method 6020A were analyzed. 
 
9. Matrix specific quality control procedures. 
 
 Sample 1806288-11 was designated as the quality control sample for ICPMS batch 

IP180713-4.  Sample 1806288-2 was designated as the quality control sample for mercury 
batch HG180627-3.  Sample 1806288-4 was designated as the quality control sample for 
mercury batch HG180627-1.  Per method requirements, matrix QC was performed for the 
remaining batches.  Since a sample from this order number was not the selected quality 
control (QC) sample, matrix specific QC results are not included in this report. 

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC. 
n A matrix spike and matrix spike duplicate were digested and analyzed with each batch 

specified above.  All acceptance criteria for accuracy were met with the following 
exceptions: 

Analyte Sample ID 
Thorium 
Uranium 

1806288-11MSD 
1806288-11MS 

  
The native sample results are flagged for matrix spike failure and an analytical post 
spike was performed.  The results of the spike were acceptable indicating that the matrix 
was not significantly affecting quantitation of these analytes.   

 
n A sample duplicate and matrix spike duplicate were digested and analyzed with the each 

batch specified above.  All acceptance criteria for precision were met. 
n A serial dilution was analyzed with the soil ICP batch specified above.  All acceptance 

criteria were met. 

  
10. It is a standard practice that samples for ICP-MS are analyzed at a dilution.    
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The data contained in the following report have been reviewed and approved by the personnel 
listed below.  In addition, ALS certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 
 
 
_______________________________   __7/23/18____ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
 
 
_______________________________   __7/23/18____ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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Chain of Custody 
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OrderNum: 1806288
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1806288-1SB-31-NNWP06-001-3.0-3.5-060 SOIL 09-Jun-18 14:21
1806288-2SB-31-NNWP06-002-1.0-1.5-060 SOIL 09-Jun-18 14:29
1806288-3SB-31-NNWP06-002-3.0-3.5-060 SOIL 09-Jun-18 14:37
1806288-4SB-31-NNWP06-002-3.0-3.5-060 WATER 09-Jun-18 14:50
1806288-5SB-31-MS-029-1.0-1.5-06092018 SOIL 09-Jun-18 10:26
1806288-6SB-31-MS-029-3.0-3.5-06092018 SOIL 09-Jun-18 10:38
1806288-7SB-31-MS-019-1.0-1.5-06092018 SOIL 09-Jun-18 13:08
1806288-8SB-31-MS-019-3.0-3.5-06092018 SOIL 09-Jun-18 13:21
1806288-9SB-31-MS-005-1.0-1.5-06092018 SOIL 09-Jun-18 13:26
1806288-10SB-31-MS-005-3.0-3.5-06092018 SOIL 09-Jun-18 13:33
1806288-11SS-31-NNWP01-001-06102018 SOIL 10-Jun-18 8:26
1806288-12SS-31-NNWP01-002-06102018 SOIL 10-Jun-18 8:17
1806288-13SS-31-NNWP01-002-06102018-D SOIL 10-Jun-18 8:20
1806288-14SB-31-NNWP01-001-1.0-1.5-061 SOIL 10-Jun-18 9:11
1806288-15SB-31-NNWP01-001-3.0-3.5-061 SOIL 10-Jun-18 9:21
1806288-16SB-31-NNWP01-002-1.0-1.5-061 SOIL 10-Jun-18 8:53
1806288-17SB-31-NNWP01-002-3.0-3.5-061 SOIL 10-Jun-18 9:03
1806288-18SB-31-H01-001-1.0-1.5-06102018 SOIL 10-Jun-18 10:31
1806288-19SB-31-H01-001-3.0-3.5-06102018 SOIL 10-Jun-18 10:42
1806288-20SB-31-MS-001-1.0-1.5-06102018 SOIL 10-Jun-18 9:36
1806288-21SB-31-MS-001-3.0-3.5-06102018 SOIL 10-Jun-18 8:46
1806288-22SB-31-MS-011-1.0-1.5-06102018 SOIL 10-Jun-18 9:55

Page 1 of 1 Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

ALS -- Fort Collins
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Sample Results  
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP06-001-3.0-3.

Date Analyzed: 17-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.026
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 5.7 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 129SMPL_

Lab ID: 1806288-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.03711

7439-98-7 0.2110MOLYBDENUM 0.0340.86

7782-49-2 110SELENIUM J 0.330.5

7440-29-1 0.02110THORIUM 0.00259.7

7440-61-1 0.0110URANIUM 0.0012.6

7440-62-2 0.5210VANADIUM 0.179.2

Page 1 of 22Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP06-002-1.0-1.

Date Analyzed: 17-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.094
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 1.5 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 130SMPL_

Lab ID: 1806288-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0333

7439-98-7 0.1910MOLYBDENUM 0.0310.31

7782-49-2 0.9310SELENIUM J 0.30.41

7440-29-1 0.01910THORIUM 0.00221.7

7440-61-1 0.009310URANIUM 0.0009312

7440-62-2 0.4610VANADIUM 0.1527

Page 2 of 22Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP06-002-3.0-3.

Date Analyzed: 17-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.017
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 1.8 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 131SMPL_

Lab ID: 1806288-3

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.1

7439-98-7 0.210MOLYBDENUM J 0.0330.098

7782-49-2 110SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.4

7440-61-1 0.0110URANIUM 0.0011.6

7440-62-2 0.510VANADIUM 0.164.7

Page 3 of 22Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total Recoverable ICPMS Metals

Field ID: SB-31-NNWP06-002-3.0-3.

Date Analyzed: 27-Jun-18

Date Collected: 09-Jun-18

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 20-Jun-18

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180620-3
% Moisture: N/A ml

mlRun ID: IM180626-10A2
QCBatchID: IP180620-3-3

Sample Results

Result Units: MG/L

File Name: 233SMPL_

Lab ID: 1806288-4

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM J 0.0000790.00017

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM U 0.0000160.000016

7440-61-1 0.000110URANIUM J 0.00000490.00001

7440-62-2 0.00510VANADIUM U 0.000120.00012

Page 4 of 22Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-029-1.0-1.5-060

Date Analyzed: 17-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.007
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 0.8 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 132SMPL_

Lab ID: 1806288-5

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.8

7439-98-7 0.210MOLYBDENUM J 0.0330.074

7782-49-2 110SELENIUM J 0.320.38

7440-29-1 0.0210THORIUM 0.00241.7

7440-61-1 0.0110URANIUM 0.0010.85

7440-62-2 0.510VANADIUM 0.166

Page 5 of 22Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-029-3.0-3.5-060

Date Analyzed: 17-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.05
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 1.6 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 133SMPL_

Lab ID: 1806288-6

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0351.3

7439-98-7 0.1910MOLYBDENUM J 0.0320.14

7782-49-2 0.9710SELENIUM J 0.310.32

7440-29-1 0.01910THORIUM 0.00231.5

7440-61-1 0.009710URANIUM 0.000970.58

7440-62-2 0.4810VANADIUM 0.154.9
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-019-1.0-1.5-060

Date Analyzed: 17-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.061
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 5.3 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 134SMPL_

Lab ID: 1806288-7

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0368.3

7439-98-7 0.210MOLYBDENUM 0.0331.6

7782-49-2 0.9910SELENIUM 0.322

7440-29-1 0.0210THORIUM 0.00246.5

7440-61-1 0.009910URANIUM 0.000994.8

7440-62-2 0.510VANADIUM 0.1611

Page 7 of 22Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins

20 of 214



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-019-3.0-3.5-060

Date Analyzed: 17-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.093
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 9.1 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 135SMPL_

Lab ID: 1806288-8

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.03637

7439-98-7 0.210MOLYBDENUM 0.0331

7782-49-2 110SELENIUM J 0.320.71

7440-29-1 0.0210THORIUM 0.00247.2

7440-61-1 0.0110URANIUM 0.0014.4

7440-62-2 0.510VANADIUM 0.1613
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-005-1.0-1.5-060

Date Analyzed: 17-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.057
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 0.8 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 136SMPL_

Lab ID: 1806288-9

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0341

7439-98-7 0.1910MOLYBDENUM J 0.0310.085

7782-49-2 0.9510SELENIUM U 0.310.31

7440-29-1 0.01910THORIUM 0.00231.5

7440-61-1 0.009510URANIUM 0.000950.51

7440-62-2 0.4810VANADIUM 0.155.1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-005-3.0-3.5-060

Date Analyzed: 18-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 1.8 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 139SMPL_

Lab ID: 1806288-10

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361

7439-98-7 0.210MOLYBDENUM J 0.0330.063

7782-49-2 110SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.4

7440-61-1 0.0110URANIUM 0.0010.35

7440-62-2 0.510VANADIUM 0.164.7
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP01-001-06102

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.064
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 1.1 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 140SMPL_

Lab ID: 1806288-11

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0345.6

7439-98-7 0.1910MOLYBDENUM J 0.0310.15

7782-49-2 0.9510SELENIUM J 0.30.66

7440-29-1 0.01910THORIUM N 0.00233.4

7440-61-1 0.009510URANIUM N 0.000951.5

7440-62-2 0.4810VANADIUM 0.1515
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP01-002-06102

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.078
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 0.5 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 146SMPL_

Lab ID: 1806288-12

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0343.2

7439-98-7 0.1910MOLYBDENUM 0.0310.2

7782-49-2 0.9310SELENIUM J 0.30.4

7440-29-1 0.01910THORIUM 0.00222.5

7440-61-1 0.009310URANIUM 0.000931.3

7440-62-2 0.4710VANADIUM 0.1510
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP01-002-06102

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.069
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 0.6 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 147SMPL_

Lab ID: 1806288-13

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0342.4

7439-98-7 0.1910MOLYBDENUM J 0.0310.13

7782-49-2 0.9410SELENIUM J 0.30.37

7440-29-1 0.01910THORIUM 0.00232.3

7440-61-1 0.009410URANIUM 0.000941.1

7440-62-2 0.4710VANADIUM 0.159.9
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP01-001-1.0-1.

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.024
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 3.9 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 148SMPL_

Lab ID: 1806288-14

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0375.3

7439-98-7 0.210MOLYBDENUM 0.0340.31

7782-49-2 110SELENIUM 0.331.2

7440-29-1 0.0210THORIUM 0.00247.4

7440-61-1 0.0110URANIUM 0.0011.1

7440-62-2 0.5110VANADIUM 0.166.8
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Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP01-001-3.0-3.

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.015
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 3.3 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 151SMPL_

Lab ID: 1806288-15

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0372.6

7439-98-7 0.210MOLYBDENUM 0.0340.39

7782-49-2 110SELENIUM J 0.330.84

7440-29-1 0.0210THORIUM 0.00244.7

7440-61-1 0.0110URANIUM 0.0013

7440-62-2 0.5110VANADIUM 0.165.7
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP01-002-1.0-1.

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.03
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 2.8 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 152SMPL_

Lab ID: 1806288-16

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0362.3

7439-98-7 0.210MOLYBDENUM J 0.0330.12

7782-49-2 110SELENIUM J 0.320.37

7440-29-1 0.0210THORIUM 0.00242

7440-61-1 0.0110URANIUM 0.0011.7

7440-62-2 0.510VANADIUM 0.168.5
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP01-002-3.0-3.

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.022
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 3.1 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 153SMPL_

Lab ID: 1806288-17

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0364.6

7439-98-7 0.210MOLYBDENUM 0.0332.8

7782-49-2 110SELENIUM 0.321.9

7440-29-1 0.0210THORIUM 0.00243.8

7440-61-1 0.0110URANIUM 0.0013.1

7440-62-2 0.510VANADIUM 0.1615
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Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-H01-001-1.0-1.5-061

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.017
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 2.4 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 154SMPL_

Lab ID: 1806288-18

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.3

7439-98-7 0.210MOLYBDENUM J 0.0330.097

7782-49-2 110SELENIUM J 0.320.33

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.6

7440-62-2 0.510VANADIUM 0.166.8
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-H01-001-3.0-3.5-061

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.01
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 6.8 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 155SMPL_

Lab ID: 1806288-19

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0382.7

7439-98-7 0.2110MOLYBDENUM 0.0350.27

7782-49-2 1.110SELENIUM J 0.340.49

7440-29-1 0.02110THORIUM 0.00252.9

7440-61-1 0.01110URANIUM 0.00111.1

7440-62-2 0.5310VANADIUM 0.1718
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-001-1.0-1.5-061

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.054
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 1.8 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 156SMPL_

Lab ID: 1806288-20

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0351.3

7439-98-7 0.1910MOLYBDENUM J 0.0320.095

7782-49-2 0.9710SELENIUM U 0.310.31

7440-29-1 0.01910THORIUM 0.00231.5

7440-61-1 0.009710URANIUM 0.000970.5

7440-62-2 0.4810VANADIUM 0.155.1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-001-3.0-3.5-061

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.067
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 2.9 g

mlRun ID: IM180717-10A2
QCBatchID: IP180713-4-1

Sample Results

Result Units: MG/KG

File Name: 157SMPL_

Lab ID: 1806288-21

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0351.4

7439-98-7 0.1910MOLYBDENUM J 0.0320.11

7782-49-2 0.9710SELENIUM J 0.310.42

7440-29-1 0.01910THORIUM 0.00232.3

7440-61-1 0.009710URANIUM 0.000970.9

7440-62-2 0.4810VANADIUM 0.156.2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-011-1.0-1.5-061

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 12-Jul-18

Sample Aliquot: 1.04
Final Volume: 100

Prep Batch: IP180712-4
% Moisture: 2.9 g

mlRun ID: IM180716-10A2
QCBatchID: IP180712-4-2

Sample Results

Result Units: MG/KG

File Name: 058SMPL_

Lab ID: 1806288-22

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Amanda J. Lynn

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0367.6

7439-98-7 0.210MOLYBDENUM 0.0330.81

7782-49-2 0.9910SELENIUM 0.321.7

7440-29-1 0.0210THORIUM 0.00246.2

7440-61-1 0.009910URANIUM 0.000992.6

7440-62-2 0.510VANADIUM 0.1612

Page 22 of 22Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1806288

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Kevin J. Meyer

1806288-1SB-31-NNWP06-001-3.0-3.5 6/9/2018 0.0345.715 16/27/2018 07/17/2018 0.617 gJ0.0000620.0019

1806288-2SB-31-NNWP06-002-1.0-1.5 6/9/2018 0.0311.519 16/27/2018 07/17/2018 0.656 gJ0.0000560.0025

1806288-3SB-31-NNWP06-002-3.0-3.5 6/9/2018 0.0321.791 16/27/2018 07/17/2018 0.633 gU0.0000580.000058

1806288-5SB-31-MS-029-1.0-1.5-06092 6/9/2018 0.0320.778 16/27/2018 07/17/2018 0.638 gJ0.0000570.00079

1806288-6SB-31-MS-029-3.0-3.5-06092 6/9/2018 0.0341.62 16/27/2018 07/17/2018 0.605 gU0.000060.00006

1806288-7SB-31-MS-019-1.0-1.5-06092 6/9/2018 0.0335.268 16/27/2018 07/17/2018 0.636 gJ0.000060.012

1806288-8SB-31-MS-019-3.0-3.5-06092 6/9/2018 0.0369.113 16/27/2018 07/17/2018 0.613 gJ0.0000650.011

1806288-9SB-31-MS-005-1.0-1.5-06092 6/9/2018 0.0290.765 16/27/2018 07/17/2018 0.696 gJ0.0000520.00028

1806288-10SB-31-MS-005-3.0-3.5-06092 6/9/2018 0.0321.793 16/27/2018 07/17/2018 0.638 gU0.0000570.000057

1806288-11SS-31-NNWP01-001-061020 6/10/2018 0.0331.147 16/27/2018 07/17/2018 0.609 gJ0.000060.017

1806288-12SS-31-NNWP01-002-061020 6/10/2018 0.0310.534 16/27/2018 07/17/2018 0.655 gJ0.0000550.011

1806288-13SS-31-NNWP01-002-061020 6/10/2018 0.0320.572 16/27/2018 07/17/2018 0.636 gJ0.0000570.0035

1806288-14SB-31-NNWP01-001-1.0-1.5 6/10/2018 0.0343.906 16/27/2018 07/17/2018 0.607 gJ0.0000620.023

1806288-15SB-31-NNWP01-001-3.0-3.5 6/10/2018 0.0323.259 16/27/2018 07/17/2018 0.652 gJ0.0000570.0051

1806288-16SB-31-NNWP01-002-1.0-1.5 6/10/2018 0.0312.755 16/27/2018 07/17/2018 0.663 gJ0.0000560.0032

1806288-17SB-31-NNWP01-002-3.0-3.5 6/10/2018 0.0323.121 16/27/2018 07/17/2018 0.645 gJ0.0000580.007

1806288-18SB-31-H01-001-1.0-1.5-0610 6/10/2018 0.0322.397 16/27/2018 07/17/2018 0.646 gU0.0000570.000057

1806288-19SB-31-H01-001-3.0-3.5-0610 6/10/2018 0.0326.798 16/27/2018 07/17/2018 0.666 gJ0.0000580.00022

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 1 of 3Monday, July 23, 2018Date Printed:

Data Package ID: HG1806288-1

LIMS Version:  6.866
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1806288

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Kevin J. Meyer

1806288-20SB-31-MS-001-1.0-1.5-06102 6/10/2018 0.0331.81 16/27/2018 07/17/2018 0.622 gU0.0000590.000059

1806288-21SB-31-MS-001-3.0-3.5-06102 6/10/2018 0.0332.929 16/27/2018 07/17/2018 0.629 gJ0.0000590.0017

1806288-22SB-31-MS-011-1.0-1.5-06102 6/10/2018 0.0342.885 16/28/2018 07/17/2018 0.607 gJ0.0000610.022

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 2 of 3Monday, July 23, 2018Date Printed:

Data Package ID: HG1806288-1

LIMS Version:  6.866
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1806288

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7470A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 20 ml

Sample 
Aliquot

MG/L

MDL/DL

ALS -- Fort Collins

Analyst: Kevin J. Meyer

1806288-4SB-31-NNWP06-002-3.0-3.5 6/9/2018 0.0002N/A 16/27/2018 07/05/2018 20 mlU0.000060.00006

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 3 of 3Monday, July 23, 2018Date Printed:

Data Package ID: HG1806288-1

LIMS Version:  6.866
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

ICPMS Metals

Date Analyzed: 27-Jun-18

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 20-Jun-18

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180620-3
% Moisture: N/A

ml
ml

Run ID: IM180626-10A2
QCBatchID: IP180620-3-3

Method Blank

Lab ID: IP180620-3MB

MG/LResult Units:

File Name: 220SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.00210 0.000390.00039 U

7439-98-7 MOLYBDENUM 0.00210 0.0000790.000079 U

7782-49-2 SELENIUM 0.0110 0.000650.00065 U

7440-29-1 THORIUM 0.000210 0.0000160.00002 J

7440-61-1 URANIUM 0.000110 0.00000490.0000049 U

7440-62-2 VANADIUM 0.00510 0.00012-0.00056 J

Page 1 of 3Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

ICPMS Metals

Date Analyzed: 16-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 12-Jul-18

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180712-4
% Moisture: N/A

g
ml

Run ID: IM180716-10A2
QCBatchID: IP180712-4-2

Method Blank

Lab ID: IP180712-4MB

MG/KGResult Units:

File Name: 094SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.0010.001 J

7440-62-2 VANADIUM 0.510 0.160.16 U

Page 2 of 3Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

ICPMS Metals

Date Analyzed: 17-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 13-Jul-18

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: N/A

g
ml

Run ID: IM180717-10A2
QCBatchID: IP180713-4-1

Method Blank

Lab ID: IP180713-4MB

MG/KGResult Units:

File Name: 127SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.0010.001 J

7440-62-2 VANADIUM 0.510 0.160.16 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 06/27/2018

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 06/20/2018

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180620-3
% Moisture: N/A

ml
ml

Run ID: IM180626-10A2
QCBatchID: IP180620-3-3

Lab ID: IM180620-3LCS

MG/LResult Units:
Clean DF: 1

File Name: 221SMPL_Prep Method: SW3005A

ARSENIC 0.1 0.0020.102 102 80 - 120%7440-38-2

MOLYBDENUM 0.1 0.0020.0995 99 80 - 120%7439-98-7

SELENIUM 0.1 0.010.0962 96 80 - 120%7782-49-2

THORIUM 0.01 0.00020.00964 96 80 - 120%7440-29-1

URANIUM 0.01 0.00010.00982 98 80 - 120%7440-61-1

VANADIUM 0.1 0.0050.0936 94 80 - 120%7440-62-2

Page 1 of 3Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/16/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 07/12/2018

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180712-4
% Moisture: N/A

g
ml

Run ID: IM180716-10A2
QCBatchID: IP180712-4-2

Lab ID: IM180712-4LCS

MG/KGResult Units:
Clean DF: 1

File Name: 057SMPL_Prep Method: SW3050B

ARSENIC 10 0.210.6 106 80 - 120%7440-38-2

MOLYBDENUM 10 0.210 100 80 - 120%7439-98-7

SELENIUM 10 110.7 107 80 - 120%7782-49-2

THORIUM 1 0.020.912 91 80 - 120%7440-29-1

URANIUM 1 0.010.929 93 80 - 120%7440-61-1

VANADIUM 10 0.59.87 99 80 - 120%7440-62-2

Page 2 of 3Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/17/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 07/13/2018

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: N/A

g
ml

Run ID: IM180717-10A2
QCBatchID: IP180713-4-1

Lab ID: IM180713-4LCS

MG/KGResult Units:
Clean DF: 1

File Name: 128SMPL_Prep Method: SW3050B

ARSENIC 10 0.210 100 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.96 100 80 - 120%7439-98-7

SELENIUM 10 110.6 106 80 - 120%7782-49-2

THORIUM 1 0.020.906 91 80 - 120%7440-29-1

URANIUM 1 0.010.946 95 80 - 120%7440-61-1

VANADIUM 10 0.59.34 93 80 - 120%7440-62-2

Page 3 of 3Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020A    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.061
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 1.1

g
ml

Run ID: IM180717-10A2
QCBatchID: IP180713-4-1

LabID: 1806288-11MS
Field ID: SS-31-NNWP01-001-06102

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 143SMPL_

ARSENIC 9.530.191 106 75 - 125%7440-38-2 5.6 15.7

MOLYBDENUM 9.530.191 79 75 - 125%7439-98-7 0.15 J 7.69

SELENIUM 9.530.953 110 75 - 125%7782-49-2 0.66 J 11.1

THORIUM 0.9530.0191 103 75 - 125%7440-29-1 3.4 4.38

URANIUM 0.9530.00953 126 75 - 125%7440-61-1 N1.5 2.73

VANADIUM 9.530.477 104 75 - 125%7440-62-2 15 25.4

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 18-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 13-Jul-18

Sample Aliquot: 1.061
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 1.1

g
ml

Run ID: IM180717-10A2
QCBatchID: IP180713-4-1

LabID: 1806288-11MSD
Field ID: SS-31-NNWP01-001-06102

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 144SMPL_

ARSENIC 200.191 77440-38-2 9614.7 9.53

MOLYBDENUM 200.191 47439-98-7 767.35 9.53

SELENIUM 200.953 37782-49-2 10610.8 9.53

THORIUM 200.0191 77440-29-1 744.1 N 0.953

URANIUM 200.00953 157440-61-1 862.36 0.953

VANADIUM 200.477 67440-62-2 8923.9 9.53

Page 1 of 1Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 7/18/2018
Run ID: IM180717-10A2

Analytical Spike Sample Recovery

Field ID: SS-31-NNWP01-001-06102

LabID: 1806288-11A Result Units: mg/l

ALS -- Fort Collins

Target Analyte PS Result PS 
Qual

Spike 
Added

PS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

THORIUM 96 75 - 125%0.004530.00357 0.001

URANIUM 90 75 - 125%0.002520.00161 0.001

Page 1 of 1Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866
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47 of 214



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/18/2018

Date Collected: 06/10/2018

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 07/13/2018

Sample Aliquot: 1.061
Final Volume: 100

Prep Batch: IP180713-4
% Moisture: 1.1

g
ml

Run ID: IM180717-10A2
QCBatchID: IP180713-4-1

Duplicate Sample Results

Field ID: SS-31-NNWP01-001-06102

Result Units: MG/KG
Lab ID: 1806288-11D

File Name: 142SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

ARSENIC 100.1914.97 11 207440-38-2 5.6

MOLYBDENUM 100.1910.165 207439-98-7 0.15 J J

SELENIUM 100.9530.689 207782-49-2 0.66 J J

THORIUM 100.01913.17 7 207440-29-1 3.4

URANIUM 100.009531.52 1 207440-61-1 1.5

VANADIUM 100.47715.6 1 207440-62-2 15

Page 1 of 1Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 18-Jul-18
Run ID: IM180717-10A2

Serial Dilution

Field ID: SS-31-NNWP01-001-06102

Result Units: mg/l
Lab ID: 1806288-11L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC 97440-38-2 0.005320.00586

MOLYBDENUM U7439-98-7 0.0001620.000162 J

SELENIUM J7782-49-2 0.0007300.000694 J

THORIUM 17440-29-1 0.003520.00357

URANIUM 47440-61-1 0.001540.00161

VANADIUM 27440-62-2 0.01590.0163

Page 1 of 1Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1
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Prep Batch ID:  IP180620-3

Start Date: 06/20/18
Start Time: 12:51

End Date: 06/20/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 06/20/18

Time Validated: 17:00

Batch Created By: jml

Date Created: 06/20/18

Time Created: 12:57Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Batch ID: IP180620-3-3

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1806148XXXXXXIP180620-3

LCS WATER NONE 1XXXXXX 50 50 1806148XXXXXXIM180620-3

MS WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

MSD WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

DUP WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

SMP WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

SMP WATER NONE 1XXXXXX 50 50 1806280XXXXXX1806280-21

SMP WATER NONE 1XXXXXX 50 50 1806280XXXXXX1806280-29

SMP WATER NONE 16/9/2018 50 50 1806288SB-31-NNWP06-002-3.0-3.5-0601806288-4

SMP WATER NONE 1XXXXXX 50 50 1806290XXXXXX1806290-13

SMP WATER NONE 1XXXXXX 50 50 1806291XXXXXX1806291-19

SMP WATER NONE 1XXXXXX 50 50 1806291XXXXXX1806291-23

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-21

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-5

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-7

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-8

SMP WATER NONE 1XXXXXX 50 50 1806303XXXXXX1806303-18

SMP WATER NONE 1XXXXXX 50 50 1806304XXXXXX1806304-6

SMP WATER NONE 1XXXXXX 50 50 1806306XXXXXX1806306-1

SMP WATER NONE 1XXXXXX 50 50 1806307XXXXXX1806307-4

SMP WATER NONE 1XXXXXX 50 50 1806308XXXXXX1806308-12

Page 1 of 2 Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

ALS -- Fort Collins
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Prep Batch ID:  IP180620-3

Start Date: 06/20/18
Start Time: 12:51

End Date: 06/20/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 06/20/18

Time Validated: 17:00

Batch Created By: jml

Date Created: 06/20/18

Time Created: 12:57Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Prep Batch ID:  IP180712-4

Start Date: 07/12/18
Start Time: 12:48

End Date: 07/12/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 07/12/18

Time Validated: 14:36

Batch Created By: jml

Date Created: 07/12/18

Time Created: 12:48Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP180712-4-2

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1806291XXXXXXIP180712-4

LCS SOIL NONE 1XXXXXX 1 100 1806291XXXXXXIM180712-4

MS SOIL NONE 1XXXXXX 1.061 100 1806291XXXXXX1806291-24

MSD SOIL NONE 1XXXXXX 1.061 100 1806291XXXXXX1806291-24

DUP SOIL NONE 1XXXXXX 1.061 100 1806291XXXXXX1806291-24

SMP SOIL NONE 16/10/2018 1.04 100 1806288SB-31-MS-011-1.0-1.5-061020181806288-22

SMP SOIL NONE 1XXXXXX 1.008 100 1806291XXXXXX1806291-21

SMP SOIL NONE 1XXXXXX 1.028 100 1806291XXXXXX1806291-22

SMP SOIL NONE 1XXXXXX 1.062 100 1806291XXXXXX1806291-24

SMP SOIL NONE 1XXXXXX 1.039 100 1806291XXXXXX1806291-25

SMP SOIL NONE 1XXXXXX 1.019 100 1806291XXXXXX1806291-26

SMP SOIL NONE 1XXXXXX 1.014 100 1806291XXXXXX1806291-27

SMP SOIL NONE 1XXXXXX 1.006 100 1806291XXXXXX1806291-28

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Prep Batch ID:  IP180713-4

Start Date: 07/13/18
Start Time: 15:37

End Date: 07/13/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 07/13/18

Time Validated: 16:03

Batch Created By: jml

Date Created: 07/13/18

Time Created: 15:37Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP180713-4-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1806288XXXXXXIP180713-4

LCS SOIL NONE 1XXXXXX 1 100 1806288XXXXXXIM180713-4

MS SOIL NONE 16/10/2018 1.061 100 1806288SS-31-NNWP01-001-061020181806288-11

MSD SOIL NONE 16/10/2018 1.061 100 1806288SS-31-NNWP01-001-061020181806288-11

DUP SOIL NONE 16/10/2018 1.061 100 1806288SS-31-NNWP01-001-061020181806288-11

SMP SOIL NONE 16/9/2018 1.026 100 1806288SB-31-NNWP06-001-3.0-3.5-0601806288-1

SMP SOIL NONE 16/9/2018 1.009 100 1806288SB-31-MS-005-3.0-3.5-060920181806288-10

SMP SOIL NONE 16/10/2018 1.064 100 1806288SS-31-NNWP01-001-061020181806288-11

SMP SOIL NONE 16/10/2018 1.078 100 1806288SS-31-NNWP01-002-061020181806288-12

SMP SOIL NONE 16/10/2018 1.069 100 1806288SS-31-NNWP01-002-06102018-1806288-13

SMP SOIL NONE 16/10/2018 1.024 100 1806288SB-31-NNWP01-001-1.0-1.5-0611806288-14

SMP SOIL NONE 16/10/2018 1.015 100 1806288SB-31-NNWP01-001-3.0-3.5-0611806288-15

SMP SOIL NONE 16/10/2018 1.03 100 1806288SB-31-NNWP01-002-1.0-1.5-0611806288-16

SMP SOIL NONE 16/10/2018 1.022 100 1806288SB-31-NNWP01-002-3.0-3.5-0611806288-17

SMP SOIL NONE 16/10/2018 1.017 100 1806288SB-31-H01-001-1.0-1.5-06102011806288-18

SMP SOIL NONE 16/10/2018 1.01 100 1806288SB-31-H01-001-3.0-3.5-06102011806288-19

SMP SOIL NONE 16/9/2018 1.094 100 1806288SB-31-NNWP06-002-1.0-1.5-0601806288-2

SMP SOIL NONE 16/10/2018 1.054 100 1806288SB-31-MS-001-1.0-1.5-061020181806288-20

SMP SOIL NONE 16/10/2018 1.067 100 1806288SB-31-MS-001-3.0-3.5-061020181806288-21

SMP SOIL NONE 16/9/2018 1.017 100 1806288SB-31-NNWP06-002-3.0-3.5-0601806288-3

SMP SOIL NONE 16/9/2018 1.007 100 1806288SB-31-MS-029-1.0-1.5-060920181806288-5

SMP SOIL NONE 16/9/2018 1.05 100 1806288SB-31-MS-029-3.0-3.5-060920181806288-6

SMP SOIL NONE 16/9/2018 1.061 100 1806288SB-31-MS-019-1.0-1.5-060920181806288-7

SMP SOIL NONE 16/9/2018 1.093 100 1806288SB-31-MS-019-3.0-3.5-060920181806288-8

SMP SOIL NONE 16/9/2018 1.057 100 1806288SB-31-MS-005-1.0-1.5-060920181806288-9
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Prep Batch ID:  IP180713-4

Start Date: 07/13/18
Start Time: 15:37

End Date: 07/13/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 07/13/18

Time Validated: 16:03

Batch Created By: jml

Date Created: 07/13/18

Time Created: 15:37Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:11

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 108 90 - 110%7440-38-2 0.0215

MOLYBDENUM 0.02 0.0002 98 90 - 110%7439-98-7 0.0195

SELENIUM 0.02 0.001 100 90 - 110%7782-49-2 0.0201

THORIUM 0.002 0.00002 105 90 - 110%7440-29-1 0.00210

URANIUM 0.002 0.00001 99 90 - 110%7440-61-1 0.00199

VANADIUM 0.02 0.0005 95 90 - 110%7440-62-2 0.0191
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:37

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 108 90 - 110%7782-49-2 0.0108

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000985

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.00999
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:22

File Name: 019SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:02

File Name: 030SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 110 90 - 110%7440-38-2 0.0110

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:23

File Name: 035SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 107 90 - 110%7782-49-2 0.0107

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00994
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:10

File Name: 047SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:52

File Name: 059SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 106 90 - 110%7440-38-2 0.0106

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV7

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:25

File Name: 068SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.00999
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV8

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:58

File Name: 008SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 109 90 - 110%7440-38-2 0.0109

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00990
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV9

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:43

File Name: 020SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 108 90 - 110%7440-38-2 0.0108

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV10

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:30

File Name: 033SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00980
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:51

File Name: 037SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00990
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:36

File Name: 049SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00989

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00988
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:20

File Name: 061SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:07

File Name: 074SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00988
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:55

File Name: 086SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00987
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV16

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:37

File Name: 098SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00984
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV17

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:09

File Name: 107SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00982
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV18

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:57

File Name: 119SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV19

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 0:42

File Name: 131SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00992
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV20

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 1:27

File Name: 144SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00981

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00974
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV21

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 2:12

File Name: 156SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV22

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 2:54

File Name: 168SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV23

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 3:39

File Name: 180SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 106 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00981
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV24

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 4:03

File Name: 186SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000998

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.00999
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV25

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 4:48

File Name: 198SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00961

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000969

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00981
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV26

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 5:32

File Name: 210SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00993

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000971

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00973
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV27

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 6:02

File Name: 218SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 106 90 - 110%7439-98-7 0.0106

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00992

THORIUM 0.001 0.00002 98 90 - 110%7440-29-1 0.000981

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00980
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV28

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 6:50

File Name: 230SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000993

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00961
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV29

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 7:32

File Name: 242SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00963

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000969

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00970
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:42

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 106 90 - 110%7440-38-2 0.0212

MOLYBDENUM 0.02 0.0002 95 90 - 110%7439-98-7 0.0189

SELENIUM 0.02 0.001 101 90 - 110%7782-49-2 0.0202

THORIUM 0.002 0.00002 91 90 - 110%7440-29-1 0.00183

URANIUM 0.002 0.00001 98 90 - 110%7440-61-1 0.00195

VANADIUM 0.02 0.0005 94 90 - 110%7440-62-2 0.0188

Page 31 of 53Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins

85 of 214



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:10

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00981

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 96 90 - 110%7440-29-1 0.000962

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000974

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00973
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:55

File Name: 019SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00990

MOLYBDENUM 0.01 0.0002 97 90 - 110%7439-98-7 0.00973

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 94 90 - 110%7440-29-1 0.000939

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000957

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00970
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:36

File Name: 031SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00974

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00994

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 94 90 - 110%7440-29-1 0.000945

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000965

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00965
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:21

File Name: 043SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00957

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 95 90 - 110%7440-29-1 0.000953

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000939

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00958
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:06

File Name: 054SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00976

MOLYBDENUM 0.01 0.0002 97 90 - 110%7439-98-7 0.00969

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 91 90 - 110%7440-29-1 0.000914

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000943

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00959
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:51

File Name: 066SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00960

MOLYBDENUM 0.01 0.0002 97 90 - 110%7439-98-7 0.00972

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 94 90 - 110%7440-29-1 0.000942

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000956

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00958
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:15

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 108 90 - 110%7440-38-2 0.0217

MOLYBDENUM 0.02 0.0002 98 90 - 110%7439-98-7 0.0195

SELENIUM 0.02 0.001 100 90 - 110%7782-49-2 0.0199

THORIUM 0.002 0.00002 92 90 - 110%7440-29-1 0.00185

URANIUM 0.002 0.00001 96 90 - 110%7440-61-1 0.00192

VANADIUM 0.02 0.0005 94 90 - 110%7440-62-2 0.0187
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:41

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 96 90 - 110%7440-29-1 0.000964

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000942

VANADIUM 0.01 0.0005 95 90 - 110%7440-62-2 0.00946
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:26

File Name: 019SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.00996

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00994

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000973

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000955

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00957
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:55

File Name: 026SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000966

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000946

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00937
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:43

File Name: 038SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00986

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000989

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000956

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00942
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:25

File Name: 050SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00997

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 98 90 - 110%7440-29-1 0.000979

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000943

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00941
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:06

File Name: 061SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00970

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00990

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 96 90 - 110%7440-29-1 0.000960

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000942

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00939
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV7

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:51

File Name: 073SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00972

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000945

VANADIUM 0.01 0.0005 93 90 - 110%7440-62-2 0.00931
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV8

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:36

File Name: 085SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00980

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00995

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 98 90 - 110%7440-29-1 0.000979

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000945

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00943
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV9

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:17

File Name: 096SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00973

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00998

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 98 90 - 110%7440-29-1 0.000978

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000956

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00940
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV10

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:05

File Name: 108SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00987

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00998

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.00998

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000993

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000949

VANADIUM 0.01 0.0005 92 90 - 110%7440-62-2 0.00923
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:46

File Name: 120SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00973

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00985

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000985

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000958

VANADIUM 0.01 0.0005 91 90 - 110%7440-62-2 0.00914

Page 49 of 53Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins

103 of 214



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:10

File Name: 125SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00984

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00993

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000987

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000946

VANADIUM 0.01 0.0005 93 90 - 110%7440-62-2 0.00927
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:55

File Name: 137SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.0100

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000995

URANIUM 0.001 0.00001 93 90 - 110%7440-61-1 0.000933

VANADIUM 0.01 0.0005 93 90 - 110%7440-62-2 0.00925
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/18/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 0:40

File Name: 149SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.0100

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00993

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.000998

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000943

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00941
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/18/2018
Run ID: IM180717-10A2

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 1:22

File Name: 160SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00966

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00989

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00989

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000969

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000947

VANADIUM 0.01 0.0005 93 90 - 110%7440-62-2 0.00926
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:16:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

JVANADIUM 0.00057440-62-2 -0.000061
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:43:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:28:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:08:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:29:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:16:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:58:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579

Page 7 of 53Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins

114 of 214



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB7

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:37:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 8 of 53Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins

115 of 214



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB8

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:04:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB9

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:48:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB10

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:36:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:57:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:42:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:26:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:13:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:01:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 16 of 53Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins

123 of 214



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB16

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:43:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB17

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:15:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB18

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:03:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB19

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:48:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB20

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:33:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB21

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:18:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB22

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:00:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB23

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:45:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB24

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:09:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB25

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:53:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB26

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:38:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

JVANADIUM 0.00057440-62-2 -0.000059
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Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB27

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:08:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB28

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:56:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB29

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:38:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:48:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1

LIMS Version:  6.866
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:16:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 32 of 53Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:01:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1

LIMS Version:  6.866
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:42:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 34 of 53Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:27:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:12:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:57:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:20:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:47:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:32:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1

LIMS Version:  6.866
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:01:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1

LIMS Version:  6.866
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:49:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:30:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1

LIMS Version:  6.866
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:12:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1

LIMS Version:  6.866
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB7

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:57:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1

LIMS Version:  6.866
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB8

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:41:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806288-1

LIMS Version:  6.866
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB9

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:23:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB10

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:11:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:52:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:16:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/18/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:01:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/18/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:46:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/18/2018
Run ID: IM180717-10A2

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:27:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1047440-38-2 0.01 0.01040

MOLYBDENUM 0.2 1057439-98-7 0.21 0.212 0.22200

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1197440-29-1 0.001 0.00119

URANIUM 1057440-61-1 0.001 0.00105

VANADIUM 1047440-62-2 0.01 0.01040
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA2 ICSAB2 ICSA2 ICSAB2

ARSENIC 1037440-38-2 0.01 0.01030

MOLYBDENUM 0.2 1057439-98-7 0.21 0.21 0.22

SELENIUM 1037782-49-2 0.01 0.01030

THORIUM 1167440-29-1 0.001 0.00116

URANIUM 1057440-61-1 0.001 0.00105

VANADIUM 1007440-62-2 0.01 0.01
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/16/2018
Run ID: IM180716-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1007440-38-2 0.01 0.01

MOLYBDENUM 0.2 1027439-98-7 0.21 0.20200 0.21400

SELENIUM 1047782-49-2 0.01 0.01040

THORIUM 1007440-29-1 0.001 0.00100

URANIUM 1017440-61-1 0.001 0.00101

VANADIUM 1007440-62-2 0.01 0.01

Page 3 of 4Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866

ALS -- Fort Collins

163 of 214



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW6020

ICPMS Metals

Date Analyzed: 07/17/2018
Run ID: IM180717-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1017440-38-2 0.01 0.0101

MOLYBDENUM 0.2 1047439-98-7 0.21 0.20800 0.218

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1027440-29-1 0.001 0.00102

URANIUM 997440-61-1 0.001 0.00099

VANADIUM 967440-62-2 0.01 0.00958
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2

Page 1 of 1Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

ALS -- Fort Collins

165 of 214



File Name: 001CALB.
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 10:46   RINSE 1

6/26/2018 10:52   RINSE 1

6/26/2018 10:58   BLANK 1

6/26/2018 11:04   H/1000 1

6/26/2018 11:07   H/100 1

6/26/2018 11:10   H/10 1

6/26/2018 11:16   HIGH 1

6/26/2018 12:11   ICV 1

6/26/2018 12:16   ICB 1

6/26/2018 12:22   LIV 1

6/26/2018 12:25   ICSA1 1

6/26/2018 12:31   ICSAB1 1

6/26/2018 12:37   CCV1 1

6/26/2018 12:43   CCB1 1

6/26/2018 12:46Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7 10

6/26/2018 12:49Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7SER 50

6/26/2018 12:52Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7DUP 10

6/26/2018 12:55Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7MS 10

6/26/2018 12:58Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7MSD 10

6/26/2018 13:01Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7A 10

6/26/2018 13:07Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-8 10

6/26/2018 13:10Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-9 10

6/26/2018 13:13Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-10 10

6/26/2018 13:16Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-11 10

6/26/2018 13:22   CCV2 1

6/26/2018 13:28   CCB2 1

6/26/2018 13:31Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-12 10

6/26/2018 13:35Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-13 10

6/26/2018 13:38Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-14 10

6/26/2018 13:41Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-15 10

6/26/2018 13:44Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-16 10

6/26/2018 13:47Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-17 10

6/26/2018 13:50Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-18 10

6/26/2018 13:53Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-19 10

6/26/2018 13:56Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-20 10
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File Name: 030SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 14:02   CCV3 1

6/26/2018 14:08   CCB3 1

6/26/2018 14:11Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806234-12 100

6/26/2018 14:20   LCV1 1

6/26/2018 14:23   CCV4 1

6/26/2018 14:29   CCB4 1

6/26/2018 14:32Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IP180616-5MB 10

6/26/2018 14:35Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IM180616-5LCS 10

6/26/2018 14:41Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1 10

6/26/2018 14:44Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1SER 50

6/26/2018 14:47Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1DUP 10

6/26/2018 14:50Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1MS 10

6/26/2018 14:53Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1MSD 10

6/26/2018 14:56Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1A 10

6/26/2018 15:02Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-2 10

6/26/2018 15:05Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-3 10

6/26/2018 15:10   CCV5 1

6/26/2018 15:16   CCB5 1

6/26/2018 15:19Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-4 10

6/26/2018 15:23Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-5 10

6/26/2018 15:26Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-6 10

6/26/2018 15:29Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-7 10

6/26/2018 15:32Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-8 10

6/26/2018 15:35Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-9 10

6/26/2018 15:38Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-10 10

6/26/2018 15:40Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-11 10

6/26/2018 15:43Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-12 10

6/26/2018 15:46Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-13 10

6/26/2018 15:52   CCV6 1

6/26/2018 15:58   CCB6 1

6/26/2018 16:01Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-14 10

6/26/2018 16:04Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-15 10

6/26/2018 16:07Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-16 10

6/26/2018 16:10Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-17 10

6/26/2018 16:13Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-18 10
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File Name: 066SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 16:16Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-19 10

6/26/2018 16:19Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-20 10

6/26/2018 16:25   CCV7 1

6/26/2018 16:37   CCB7 1

6/26/2018 16:40Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806235-6 100

6/26/2018 16:43Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806235-7 100

6/26/2018 16:46Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806235-8 100

6/26/2018 16:55   LCV2 1

6/26/2018 16:58   CCV8 1

6/26/2018 17:04   CCB8 1

6/26/2018 17:07Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-4 10

6/26/2018 17:10Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-6 10

6/26/2018 17:13Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-7 10

6/26/2018 17:16Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8 10

6/26/2018 17:19Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8SER 50

6/26/2018 17:22Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8DUP 10

6/26/2018 17:25Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8MS 10

6/26/2018 17:28Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8MSD 10

6/26/2018 17:31Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8A 10

6/26/2018 17:37Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-9 10

6/26/2018 17:43   CCV9 1

6/26/2018 17:48   CCB9 1

6/26/2018 17:51Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-11 10

6/26/2018 17:54Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-12 10

6/26/2018 17:57Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13 10

6/26/2018 18:00Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13SER 50

6/26/2018 18:03Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13DUP 10

6/26/2018 18:06Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13MS 10

6/26/2018 18:09Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13MSD 10

6/26/2018 18:12Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13A 10

6/26/2018 18:18Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-14 10

6/26/2018 18:27   LCV3 1

6/26/2018 18:30   CCV10 1

6/26/2018 18:36   CCB10 1

6/26/2018 18:39   ICSA2 1
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File Name: 036SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 18:45   ICSAB2 1

6/26/2018 18:51   CCV11 1

6/26/2018 18:57   CCB11 1

6/26/2018 19:00Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   IP180619-8MB 10

6/26/2018 19:03Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   IM180619-8LCS 10

6/26/2018 19:09Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-1 10

6/26/2018 19:12Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-2 10

6/26/2018 19:15   ZZZ 1

6/26/2018 19:18Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-4 10

6/26/2018 19:21   ZZZ 1

6/26/2018 19:24   ZZZ 1

6/26/2018 19:27   ZZZ 1

6/26/2018 19:30   ZZZ 1

6/26/2018 19:36   CCV12 1

6/26/2018 19:42   CCB12 1

6/26/2018 19:45   ZZZ 1

6/26/2018 19:48   ZZZ 1

6/26/2018 19:53Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-6 10

6/26/2018 19:56Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-8 10

6/26/2018 19:59Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-9 10

6/26/2018 20:02Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-10 10

6/26/2018 20:05Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-11 10

6/26/2018 20:08Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12 10

6/26/2018 20:11Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12SER 50

6/26/2018 20:14Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12DUP 10

6/26/2018 20:20   CCV13 1

6/26/2018 20:26   CCB13 1

6/26/2018 20:29Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12MS 10

6/26/2018 20:32Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12MSD 10

6/26/2018 20:35Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12A 10

6/26/2018 20:41Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-13 10

6/26/2018 20:44Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-15 10

6/26/2018 20:47Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-16 10

6/26/2018 20:50Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-17 10

6/26/2018 20:53Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-18 10
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File Name: 071SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 20:56Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1805385-15 100

6/26/2018 21:04   LCV4 1

6/26/2018 21:07   CCV14 1

6/26/2018 21:13   CCB14 1

6/26/2018 21:16   ZZZ 1

6/26/2018 21:19   IM180620-2LCS 10

6/26/2018 21:25   1806265-1 10

6/26/2018 21:28   1806265-2 10

6/26/2018 21:31   1806265-3 10

6/26/2018 21:34   1806265-3SER 50

6/26/2018 21:37   1806265-3DUP 10

6/26/2018 21:40   1806265-3MS 10

6/26/2018 21:43   1806265-3MSD 10

6/26/2018 21:49   1806265-4 10

6/26/2018 21:55   CCV15 1

6/26/2018 22:01   CCB15 1

6/26/2018 22:04   1806300-1 10

6/26/2018 22:07   1806300-2 10

6/26/2018 22:10   1806300-3 10

6/26/2018 22:13   1806300-4 10

6/26/2018 22:16   1806300-5 10

6/26/2018 22:19   1806300-6 10

6/26/2018 22:22   1806350-1 10

6/26/2018 22:25   1806350-2 10

6/26/2018 22:28   1806350-3 10

6/26/2018 22:31   1806359-1 10

6/26/2018 22:37   CCV16 1

6/26/2018 22:43   CCB16 1

6/26/2018 22:46   1806359-2 10

6/26/2018 22:49   1806359-4 10

6/26/2018 22:51   1806359-5 10

6/26/2018 22:54   1806359-7 10

6/26/2018 22:57   1806359-8 10

6/26/2018 23:06   LCV5 1

6/26/2018 23:09   CCV17 1
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File Name: 108SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 23:15   CCB17 1

6/26/2018 23:18   FP180621-2MB 10

6/26/2018 23:21   IP180622-2MB 10

6/26/2018 23:24   IM180622-2LCS 10

6/26/2018 23:30   1806417-1 10

6/26/2018 23:33   1806417-1SER 50

6/26/2018 23:36   1806417-1DUP 10

6/26/2018 23:39   1806417-1MS 10

6/26/2018 23:42   1806417-1MSD 10

6/26/2018 23:48   1806417-2 10

6/26/2018 23:51   1806417-2SER 50

6/26/2018 23:57   CCV18 1

6/27/2018 00:03   CCB18 1

6/27/2018 00:06   1806417-2DUP 10

6/27/2018 00:09   1806417-2MS 10

6/27/2018 00:12   1806417-2MSD 10

6/27/2018 00:18   1806417-3 10

6/27/2018 00:21   1806417-4 10

6/27/2018 00:24   1806417-5 10

6/27/2018 00:27   1806417-6 10

6/27/2018 00:30   1806417-7 10

6/27/2018 00:33   1806417-8 10

6/27/2018 00:36   1806417-9 10

6/27/2018 00:42   CCV19 1

6/27/2018 00:48   CCB19 1

6/27/2018 00:51   1806417-10 10

6/27/2018 00:54   1806417-11 10

6/27/2018 00:57   1806417-12 10

6/27/2018 01:00   1806417-13 10

6/27/2018 01:03   1806417-14 10

6/27/2018 01:06   1806417-15 10

6/27/2018 01:09   1806417-16 10

6/27/2018 01:12   1806498-1 10

6/27/2018 01:15   1806498-2 10

6/27/2018 01:24   LCV6 1
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File Name: 144SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 01:27   CCV20 1

6/27/2018 01:33   CCB20 1

6/27/2018 01:36   IP180622-1MB 10

6/27/2018 01:39   IM180622-1LCS 10

6/27/2018 01:45   1805394-1 10

6/27/2018 01:48   1805394-2 10

6/27/2018 01:51   1805394-3 10

6/27/2018 01:54   1805394-3SER 50

6/27/2018 01:57   1805394-3DUP 10

6/27/2018 02:00   1805394-3MS 10

6/27/2018 02:03   1805394-3MSD 10

6/27/2018 02:06   1805394-3A 10

6/27/2018 02:12   CCV21 1

6/27/2018 02:18   CCB21 1

6/27/2018 02:21   1805394-4 10

6/27/2018 02:24   1805394-5 10

6/27/2018 02:27   1805394-6 10

6/27/2018 02:30   1805394-7 10

6/27/2018 02:33   1805394-8 10

6/27/2018 02:36   1805394-10 10

6/27/2018 02:39   1805394-11 10

6/27/2018 02:42   1805394-11SER 50

6/27/2018 02:45   1805394-11DUP 10

6/27/2018 02:48   1805394-11MS 10

6/27/2018 02:54   CCV22 1

6/27/2018 03:00   CCB22 1

6/27/2018 03:03   1805394-11MSD 10

6/27/2018 03:06   1805394-11A 10

6/27/2018 03:12   1805394-12 10

6/27/2018 03:15   1805394-14 10

6/27/2018 03:18   1805394-16 10

6/27/2018 03:21   1805394-18 10

6/27/2018 03:24   ZZZ 1

6/27/2018 03:27   ZZZ 1

6/27/2018 03:30   1805621-1 10
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File Name: 179SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 03:33   1806382-1 10

6/27/2018 03:39   CCV23 1

6/27/2018 03:45   CCB23 1

6/27/2018 03:48   1806382-2 10

6/27/2018 03:51   1806469-1 10

6/27/2018 04:00   LCV7 1

6/27/2018 04:03   CCV24 1

6/27/2018 04:09   CCB24 1

6/27/2018 04:12   IP180621-2MB 10

6/27/2018 04:15   FP180619-2MB 10

6/27/2018 04:18   IM180621-2LCS 10

6/27/2018 04:24   1806146-8 10

6/27/2018 04:27   1806146-9 10

6/27/2018 04:30   1806310-3 10

6/27/2018 04:33   1806310-13 10

6/27/2018 04:36   1806319-2 10

6/27/2018 04:39   1806319-2SER 50

6/27/2018 04:42   1806319-2DUP 10

6/27/2018 04:48   CCV25 1

6/27/2018 04:53   CCB25 1

6/27/2018 04:56   1806319-2MS 10

6/27/2018 04:59   1806319-2MSD 10

6/27/2018 05:05   1806319-6 10

6/27/2018 05:08   1806319-10 10

6/27/2018 05:11   1806319-15 10

6/27/2018 05:14   1806319-16 10

6/27/2018 05:17   1806319-22 10

6/27/2018 05:20   1806319-32 10

6/27/2018 05:23   1806319-33 10

6/27/2018 05:26   1806323-1 10

6/27/2018 05:32   CCV26 1

6/27/2018 05:38   CCB26 1

6/27/2018 05:41   1806325-6 10

6/27/2018 05:44   1806325-19 10

6/27/2018 05:47   1806358-1 10
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File Name: 215SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 05:50   1806358-2 10

6/27/2018 05:59   LCV8 1

6/27/2018 06:02   CCV27 1

6/27/2018 06:08   CCB27 1

6/27/2018 06:11   IP180620-3MB 10

6/27/2018 06:14   IM180620-3LCS 10

6/27/2018 06:20   1806080-2 10

6/27/2018 06:23   1806148-4 10

6/27/2018 06:26   1806148-4SER 50

6/27/2018 06:29   1806148-4DUP 10

6/27/2018 06:32   1806148-4MS 10

6/27/2018 06:35   1806148-4MSD 10

6/27/2018 06:41   1806148-7 10

6/27/2018 06:44   1806280-21 10

6/27/2018 06:50   CCV28 1

6/27/2018 06:56   CCB28 1

6/27/2018 06:59   1806280-29 10

SB-31-NNWP06-002-3.0-3.5-0 6/27/2018 07:02   1806288-4 10

6/27/2018 07:05   1806290-13 10

6/27/2018 07:08   1806291-19 10

6/27/2018 07:11   1806291-23 10

6/27/2018 07:14   1806301-5 10

6/27/2018 07:17   1806301-7 10

6/27/2018 07:20   1806301-8 10

6/27/2018 07:23   1806301-21 10

6/27/2018 07:26   1806303-18 10

6/27/2018 07:32   CCV29 1

6/27/2018 07:38   CCB29 1

6/27/2018 07:41   1806304-6 10

6/27/2018 07:44   1806306-1 10

6/27/2018 07:47   1806307-4 10

6/27/2018 07:50   1806308-12 10

6/27/2018 07:53   1806363-3 10

6/27/2018 07:56   1806363-3SER 50

6/27/2018 07:59   1806363-3DUP 10

Page 9 of 10 Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866
ALS -- Fort Collins

174 of 214



File Name: 251SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 08:02   1806363-3MS 10

6/27/2018 08:05   1806363-3MSD 10

6/27/2018 08:11   CCV30 1

6/27/2018 08:17   CCB30 1

6/27/2018 08:20   1806363-4 10

6/27/2018 08:29   LCV9 1

6/27/2018 08:32   CCV31 1

6/27/2018 08:38   CCB31 1
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File Name: 001CALB.
AnalRunID: IM180716-10A1
CalibRefID: IM180716-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/16/2018

7/16/2018 10:42   RINSE 1

7/16/2018 10:48   RINSE 1

7/16/2018 10:54   BLANK 1

7/16/2018 11:00   H/1000 1

7/16/2018 11:03   H/100 1

7/16/2018 11:06   H/10 1

7/16/2018 11:12   HIGH 1

7/16/2018 11:42   ICV 1

7/16/2018 11:48   ICB 1

7/16/2018 11:54   LIV 1

7/16/2018 11:58   ICSA1 1

7/16/2018 12:04   ICSAB1 1

7/16/2018 12:10   CCV1 1

7/16/2018 12:16   CCB1 1

7/16/2018 12:19   IP180712-3MB 10

7/16/2018 12:22   ZZZ 1

7/16/2018 12:28   1806291-1 10

7/16/2018 12:31   1806291-2 10

7/16/2018 12:34   1806291-3 10

7/16/2018 12:37   1806291-3SER 50

7/16/2018 12:40   1806291-3DUP 10

7/16/2018 12:43   1806291-3MS 10

7/16/2018 12:46   1806291-3MSD 10

7/16/2018 12:49   1806291-3A 10

7/16/2018 12:55   CCV2 1

7/16/2018 13:01   CCB2 1

7/16/2018 13:04   1806291-4 10

7/16/2018 13:07   1806291-5 10

7/16/2018 13:10   1806291-6 10

7/16/2018 13:13   1806291-7 10

7/16/2018 13:16   1806291-8 10

7/16/2018 13:18   1806291-9 10

7/16/2018 13:21   1806291-10 10

7/16/2018 13:24   1806291-11 10

7/16/2018 13:27   1806291-12 10
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File Name: 030SMPL_
AnalRunID: IM180716-10A1
CalibRefID: IM180716-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/16/2018

7/16/2018 13:30   1806291-13 10

7/16/2018 13:36   CCV3 1

7/16/2018 13:42   CCB3 1

7/16/2018 13:45   1806291-14 10

7/16/2018 13:48   1806291-14SER 50

7/16/2018 13:51   1806291-14DUP 10

7/16/2018 13:54   1806291-14MS 10

7/16/2018 13:57   1806291-14MSD 10

7/16/2018 14:00   1806291-14A 10

7/16/2018 14:06   1806291-15 10

7/16/2018 14:09   1806291-16 10

7/16/2018 14:12   1806291-16SER 50

7/16/2018 14:15   1806291-16DUP 10

7/16/2018 14:21   CCV4 1

7/16/2018 14:27   CCB4 1

7/16/2018 14:30   1806291-16MS 10

7/16/2018 14:33   1806291-16MSD 10

7/16/2018 14:36   1806291-16A 10

7/16/2018 14:42   1806291-17 10

7/16/2018 14:45   1806291-18 10

7/16/2018 14:48   1806291-20 10

7/16/2018 14:51   IM180712-3LCS 10

7/16/2018 15:03   LCV1 1

7/16/2018 15:06   CCV5 1

7/16/2018 15:12   CCB5 1

7/16/2018 15:15   ZZZ 1

7/16/2018 15:18   IM180712-4LCS 10

SB-31-MS-011-1.0-1.5-061020 7/16/2018 15:24   1806288-22 10

7/16/2018 15:27   1806291-21 10

7/16/2018 15:30   1806291-22 10

7/16/2018 15:33   1806291-24 10

7/16/2018 15:36   1806291-24SER 50

7/16/2018 15:39   1806291-24DUP 10

7/16/2018 15:42   1806291-24MS 10

7/16/2018 15:45   1806291-24MSD 10
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File Name: 066SMPL_
AnalRunID: IM180716-10A1
CalibRefID: IM180716-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/16/2018

7/16/2018 15:51   CCV6 1

7/16/2018 15:57   CCB6 1

7/16/2018 16:00   1806291-24A 10

7/16/2018 16:06   1806291-25 10

7/16/2018 16:08   1806291-26 10

7/16/2018 16:11   1806291-27 10

7/16/2018 16:14   1806291-28 10

7/16/2018 16:17   1806699-21 10

7/16/2018 16:20   1806699-22 10

7/16/2018 16:23   1806699-23 10

7/16/2018 16:26   1806699-24 10

7/16/2018 16:29   1806699-24SER 50

7/16/2018 16:35   CCV7 1

7/16/2018 16:41   CCB7 1

7/16/2018 16:44   1806699-24DUP 10

7/16/2018 16:47   1806699-24MS 10

7/16/2018 16:50   1806699-24MSD 10

7/16/2018 16:53   1806699-24A 10

7/16/2018 16:59   1806701-21 10

7/16/2018 17:02   1806701-22 10

7/16/2018 17:05   1806701-22SER 50

7/16/2018 17:08   1806701-22DUP 10

7/16/2018 17:11   1806701-22MS 10

7/16/2018 17:14   1806701-22MSD 10

7/16/2018 17:20   CCV8 1

7/16/2018 17:26   CCB8 1

7/16/2018 17:29   1806701-22A 10

7/16/2018 17:35   1806701-23 10

7/16/2018 17:38   IP180712-4MB 10

7/16/2018 17:50   LCV2 1

7/16/2018 17:53   CCV9 1

7/16/2018 17:59   CCB9 1

7/16/2018 18:02- Mn   IP180712-5MB 10

7/16/2018 18:05   IM180712-5LCS 10

7/16/2018 18:10   1806697-1 10

Page 3 of 5 Monday, July 23, 2018Date Printed:

Data Package ID: IM1806288-1

LIMS Version:  6.866
ALS -- Fort Collins

178 of 214



File Name: 102SMPL_
AnalRunID: IM180716-10A1
CalibRefID: IM180716-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/16/2018

7/16/2018 18:13   1806697-2 10

7/16/2018 18:16   1806697-3 10

7/16/2018 18:19   1806697-4 10

7/16/2018 18:22   1806697-5 10

7/16/2018 18:25   1806697-6 10

7/16/2018 18:28   1806697-7 10

7/16/2018 18:31   1806697-8 10

7/16/2018 18:37   CCV10 1

7/16/2018 18:43   CCB10 1

7/16/2018 18:46   1806697-9 10

7/16/2018 18:49   1806697-10 10

7/16/2018 18:52   1806697-11 10

7/16/2018 18:55   1806697-12 10

7/16/2018 18:58   1806697-12SER 50

7/16/2018 19:01   1806697-12DUP 10

7/16/2018 19:04   1806697-12MS 10

7/16/2018 19:07   1806697-12MSD 10

7/16/2018 19:10   1806697-12A 10

7/16/2018 19:16   1806697-13 10

7/16/2018 19:22   CCV11 1

7/16/2018 19:28   CCB11 1

7/16/2018 19:31   1806697-14 10

7/16/2018 19:34   1806697-15 10

7/16/2018 19:37   1806697-16 10

7/16/2018 19:40   1806697-17 10

7/16/2018 19:43   1806697-18 10

7/16/2018 19:46   1806697-19 10

7/16/2018 19:49   1806697-20 10

7/16/2018 20:01   LCV3 1

7/16/2018 20:04   CCV12 1

7/16/2018 20:10   CCB12 1

7/16/2018 20:13- Mn   IP180712-6MB 10

7/16/2018 20:16   IM180712-6LCS 10

7/16/2018 20:22   1806697-21 10

7/16/2018 20:25   1806697-22 10
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File Name: 138SMPL_
AnalRunID: IM180716-10A1
CalibRefID: IM180716-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/16/2018

7/16/2018 20:28   1806697-23 10

7/16/2018 20:31   1806697-24 10

7/16/2018 20:34   1806697-25 10

7/16/2018 20:37   1806697-26 10

7/16/2018 20:40   1806697-27 10

7/16/2018 20:43   1806697-28 10

7/16/2018 20:49   CCV13 1

7/16/2018 20:55   CCB13 1

7/16/2018 20:58- Mn   1806697-29 10

7/16/2018 21:01- Mn   1806697-29SER 50

7/16/2018 21:04- Mn   1806697-29DUP 10

7/16/2018 21:07- Mn   1806697-29MS 10

7/16/2018 21:10- Mn   1806697-29MSD 10

7/16/2018 21:13- Mn   1806697-29A 10

7/16/2018 21:19- Mn   1806697-30 10

7/16/2018 21:22- Mn   1806697-31 10

7/16/2018 21:25- Mn   1806697-32 10

7/16/2018 21:28- Mn   1806697-33 10

7/16/2018 21:34   CCV14 1

7/16/2018 21:40   CCB14 1

7/16/2018 21:43- Mn   1806697-34 10

7/16/2018 21:54   LCV4 1

7/16/2018 21:57   CCV15 1

7/16/2018 22:03   CCB15 1
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File Name: 001CALB.
AnalRunID: IM180717-10A1
CalibRefID: IM180717-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/17/2018

7/17/2018 14:29   RINSE 1

7/17/2018 14:34   RINSE 1

7/17/2018 14:40   BLANK 1

7/17/2018 14:46   H/1000 1

7/17/2018 14:49   H/100 1

7/17/2018 14:52   H/10 1

7/17/2018 14:58   HIGH 1

7/17/2018 15:15   ICV 1

7/17/2018 15:20   ICB 1

7/17/2018 15:26   LIV 1

7/17/2018 15:29   ICSA1 1

7/17/2018 15:35   ICSAB1 1

7/17/2018 15:41   CCV1 1

7/17/2018 15:47   CCB1 1

7/17/2018 15:50Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

IP180712-5MB 10

7/17/2018 15:53Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

IP180712-6MB 10

7/17/2018 15:56Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

1806697-29 10

7/17/2018 15:59Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

1806697-29SER 50

7/17/2018 16:02Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

1806697-29DUP 10

7/17/2018 16:05Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

1806697-29MS 10

7/17/2018 16:08Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

1806697-29MSD 10

7/17/2018 16:11Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

1806697-29A 10

7/17/2018 16:17Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

1806697-30 10

7/17/2018 16:20Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

1806697-31 10

7/17/2018 16:26   CCV2 1

7/17/2018 16:32   CCB2 1

7/17/2018 16:35Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

1806697-32 10

7/17/2018 16:38Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

1806697-33 10

7/17/2018 16:41Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Cu,Fe,Ga,In,K,La,Li,Mg,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sc,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Z
n   

1806697-34 10

7/17/2018 16:47   ZZZ 1

7/17/2018 16:52   LCV1 1
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File Name: 026SMPL_
AnalRunID: IM180717-10A1
CalibRefID: IM180717-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/17/2018

7/17/2018 16:55   CCV3 1

7/17/2018 17:01   CCB3 1

7/17/2018 17:04   IP180713-1MB 10

7/17/2018 17:07   IM180713-1LCS 10

7/17/2018 17:13   1806699-1 10

7/17/2018 17:16   1806699-1SER 50

7/17/2018 17:19   1806699-1DUP 10

7/17/2018 17:22   1806699-1MS 10

7/17/2018 17:25   1806699-1MSD 10

7/17/2018 17:28   1806699-1A 10

7/17/2018 17:34   1806699-2 10

7/17/2018 17:37   1806699-3 10

7/17/2018 17:43   CCV4 1

7/17/2018 17:49   CCB4 1

7/17/2018 17:52   1806699-4 10

7/17/2018 17:55   1806699-5 10

7/17/2018 17:58   1806699-6 10

7/17/2018 18:01   1806699-7 10

7/17/2018 18:04   1806699-8 10

7/17/2018 18:07   1806699-9 10

7/17/2018 18:10   1806699-10 10

7/17/2018 18:13   1806699-11 10

7/17/2018 18:16   1806699-12 10

7/17/2018 18:19   1806699-13 10

7/17/2018 18:25   CCV5 1

7/17/2018 18:30   CCB5 1

7/17/2018 18:34   1806699-14 10

7/17/2018 18:36   1806699-15 10

7/17/2018 18:39   1806699-16 10

7/17/2018 18:42   1806699-17 10

7/17/2018 18:45   1806699-18 10

7/17/2018 18:48   1806699-19 10

7/17/2018 18:51   1806699-20 10

7/17/2018 19:03   LCV2 1

7/17/2018 19:06   CCV6 1
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File Name: 062SMPL_
AnalRunID: IM180717-10A1
CalibRefID: IM180717-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/17/2018

7/17/2018 19:12   CCB6 1

7/17/2018 19:15   IP180713-2MB 10

7/17/2018 19:18   IM180713-2LCS 10

7/17/2018 19:24   1806701-1 10

7/17/2018 19:27   1806701-2 10

7/17/2018 19:30   1806701-3 10

7/17/2018 19:33   1806701-4 10

7/17/2018 19:36   1806701-5 10

7/17/2018 19:39   1806701-6 10

7/17/2018 19:42   1806701-7 10

7/17/2018 19:45   1806701-8 10

7/17/2018 19:51   CCV7 1

7/17/2018 19:57   CCB7 1

7/17/2018 20:00   1806701-9 10

7/17/2018 20:03   1806701-9SER 50

7/17/2018 20:06   1806701-9DUP 10

7/17/2018 20:09   1806701-9MS 10

7/17/2018 20:12   1806701-9MSD 10

7/17/2018 20:15   1806701-9A 10

7/17/2018 20:21   1806701-10 10

7/17/2018 20:24   1806701-11 10

7/17/2018 20:27   1806701-12 10

7/17/2018 20:30   1806701-13 10

7/17/2018 20:36   CCV8 1

7/17/2018 20:41   CCB8 1

7/17/2018 20:44   1806701-14 10

7/17/2018 20:47   1806701-15 10

7/17/2018 20:50   1806701-16 10

7/17/2018 20:53   1806701-17 10

7/17/2018 20:56   1806701-18 10

7/17/2018 20:59   1806701-19 10

7/17/2018 21:02   1806701-20 10

7/17/2018 21:14   LCV3 1

7/17/2018 21:17   CCV9 1

7/17/2018 21:23   CCB9 1
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File Name: 098SMPL_
AnalRunID: IM180717-10A1
CalibRefID: IM180717-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/17/2018

7/17/2018 21:26   IP180713-3MB 10

7/17/2018 21:29   IM180713-3LCS 10

7/17/2018 21:35   1806287-1 10

7/17/2018 21:38   1806287-1SER 50

7/17/2018 21:41   1806287-1DUP 10

7/17/2018 21:44   1806287-1MS 10

7/17/2018 21:47   1806287-1MSD 10

7/17/2018 21:50   1806287-1A 10

7/17/2018 21:56   1806287-2 10

7/17/2018 21:59   1806287-3 10

7/17/2018 22:05   CCV10 1

7/17/2018 22:11   CCB10 1

7/17/2018 22:14   1806287-4 10

7/17/2018 22:17   1806287-7 10

7/17/2018 22:20- U,V   1806287-8 10

7/17/2018 22:23- U,V   1806287-9 10

7/17/2018 22:26   1806287-10 10

7/17/2018 22:29   1806287-11 10

7/17/2018 22:32   1806287-12 10

7/17/2018 22:35   1806287-13 10

7/17/2018 22:38   1806287-14 10

7/17/2018 22:41   1806287-15 10

7/17/2018 22:46   CCV11 1

7/17/2018 22:52   CCB11 1

7/17/2018 22:55   1806287-16 10

7/17/2018 23:07   LCV4 1

7/17/2018 23:10   CCV12 1

7/17/2018 23:16   CCB12 1

7/17/2018 23:19   IP180713-4MB 10

7/17/2018 23:22   IM180713-4LCS 10

SB-31-NNWP06-001-3.0-3.5-0 7/17/2018 23:28   1806288-1 10

SB-31-NNWP06-002-1.0-1.5-0 7/17/2018 23:31   1806288-2 10

SB-31-NNWP06-002-3.0-3.5-0 7/17/2018 23:34   1806288-3 10

SB-31-MS-029-1.0-1.5-060920 7/17/2018 23:37   1806288-5 10

SB-31-MS-029-3.0-3.5-060920 7/17/2018 23:40   1806288-6 10
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File Name: 134SMPL_
AnalRunID: IM180717-10A1
CalibRefID: IM180717-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/17/2018

SB-31-MS-019-1.0-1.5-060920 7/17/2018 23:43   1806288-7 10

SB-31-MS-019-3.0-3.5-060920 7/17/2018 23:46   1806288-8 10

SB-31-MS-005-1.0-1.5-060920 7/17/2018 23:49   1806288-9 10

7/17/2018 23:55   CCV13 1

7/18/2018 00:01   CCB13 1

SB-31-MS-005-3.0-3.5-060920 7/18/2018 00:04   1806288-10 10

SS-31-NNWP01-001-06102018 7/18/2018 00:07   1806288-11 10

SS-31-NNWP01-001-06102018 7/18/2018 00:10   1806288-11SER 50

SS-31-NNWP01-001-06102018 7/18/2018 00:13   1806288-11DUP 10

SS-31-NNWP01-001-06102018 7/18/2018 00:16   1806288-11MS 10

SS-31-NNWP01-001-06102018 7/18/2018 00:19   1806288-11MSD 10

SS-31-NNWP01-001-06102018 7/18/2018 00:22   1806288-11A 10

SS-31-NNWP01-002-06102018 7/18/2018 00:28   1806288-12 10

SS-31-NNWP01-002-06102018 7/18/2018 00:31   1806288-13 10

SB-31-NNWP01-001-1.0-1.5-0 7/18/2018 00:34   1806288-14 10

7/18/2018 00:40   CCV14 1

7/18/2018 00:46   CCB14 1

SB-31-NNWP01-001-3.0-3.5-0 7/18/2018 00:49   1806288-15 10

SB-31-NNWP01-002-1.0-1.5-0 7/18/2018 00:52   1806288-16 10

SB-31-NNWP01-002-3.0-3.5-0 7/18/2018 00:55   1806288-17 10

SB-31-H01-001-1.0-1.5-061020 7/18/2018 00:58   1806288-18 10

SB-31-H01-001-3.0-3.5-061020 7/18/2018 01:01   1806288-19 10

SB-31-MS-001-1.0-1.5-061020 7/18/2018 01:04   1806288-20 10

SB-31-MS-001-3.0-3.5-061020 7/18/2018 01:07   1806288-21 10

7/18/2018 01:19   LCV5 1

7/18/2018 01:22   CCV15 1

7/18/2018 01:27   CCB15 1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW7470A    

Mercury

Date Analyzed: 05-Jul-18

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 27-Jun-18

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180627-1
% Moisture: N/A

ml
ml

Run ID: HG180705-2a2
QCBatchID: HG180627-1-1

Method Blank

Lab ID: HG180627-1MB

MG/LResult Units:

File Name: hg180705-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.00021 0.000060.00006 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW7471A    

Mercury

Date Analyzed: 17-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 27-Jun-18

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180627-3
% Moisture: N/A

g
ml

Run ID: HG180717-1A2
QCBatchID: HG180627-3-1

Method Blank

Lab ID: HG180627-3MB

MG/KGResult Units:

File Name: HG180717-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.0026 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW7471A    

Mercury

Date Analyzed: 17-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 28-Jun-18

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180628-1
% Moisture: N/A

g
ml

Run ID: HG180717-1A2
QCBatchID: HG180628-1-1

Method Blank

Lab ID: HG180628-1MB

MG/KGResult Units:

File Name: HG180717-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.009 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW7470A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/05/2018

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 06/27/2018

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180627-1
% Moisture: N/A

ml
ml

Run ID: HG180705-2a2
QCBatchID: HG180627-1-1

Lab ID: HG180627-1LCS

MG/LResult Units:
Clean DF: 1

File Name: hg180705-2Prep Method: METHOD

MERCURY 0.001 0.00020.00101 101 80 - 120%7439-97-6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/17/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 06/27/2018

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180627-3
% Moisture: N/A

g
ml

Run ID: HG180717-1A2
QCBatchID: HG180627-3-1

Lab ID: HG180627-3LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG180717-1Prep Method: METHOD

MERCURY 0.167 0.03330.169 101 80 - 120%7439-97-6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/17/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 06/28/2018

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180628-1
% Moisture: N/A

g
ml

Run ID: HG180717-1A2
QCBatchID: HG180628-1-1

Lab ID: HG180628-1LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG180717-1Prep Method: METHOD

MERCURY 0.167 0.03330.186 112 80 - 120%7439-97-6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW7471A    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 17-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 27-Jun-18

Sample Aliquot: 0.653
Final Volume: 100

Prep Batch: HG180627-3
% Moisture: 1.5

g
ml

Run ID: HG180717-1A2
QCBatchID: HG180627-3-1

LabID: 1806288-2MS
Field ID: SB-31-NNWP06-002-1.0-1.

Result Units: MG/KG

Prep Method: METHOD

File Name: HG180717-1

MERCURY 0.3110.0311 104 80 - 120%7439-97-6 0.0025 J 0.326

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 17-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 27-Jun-18

Sample Aliquot: 0.662
Final Volume: 100

Prep Batch: HG180627-3
% Moisture: 1.5

g
ml

Run ID: HG180717-1A2
QCBatchID: HG180627-3-1

LabID: 1806288-2MSD
Field ID: SB-31-NNWP06-002-1.0-1.

Result Units: MG/KG

Prep Method: METHOD

File Name: HG180717-1

MERCURY 200.0307 07439-97-6 1060.327 0.307
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW7470A    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 05-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 27-Jun-18

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180627-1
% Moisture: N/A

ml
ml

Run ID: HG180705-2a2
QCBatchID: HG180627-1-1

LabID: 1806288-4MS
Field ID: SB-31-NNWP06-002-3.0-3.

Result Units: MG/L

Prep Method: METHOD

File Name: hg180705-2

MERCURY 0.0020.0002 103 80 - 120%7439-97-6 0.00006 U 0.00207

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 05-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 27-Jun-18

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180627-1
% Moisture: N/A

ml
ml

Run ID: HG180705-2a2
QCBatchID: HG180627-1-1

LabID: 1806288-4MSD
Field ID: SB-31-NNWP06-002-3.0-3.

Result Units: MG/L

Prep Method: METHOD

File Name: hg180705-2

MERCURY 200.0002 87439-97-6 960.00191 0.002

Page 2 of 2Monday, July 23, 2018Date Printed:

Data Package ID: HG1806288-1

LIMS Version:  6.866

ALS -- Fort Collins

193 of 214



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW7471

Mercury

Date Analyzed: 07/17/2018

Date Collected: 06/09/2018

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06/27/2018

Sample Aliquot: 0.662
Final Volume: 100

Prep Batch: HG180627-3
% Moisture: 1.5

g
ml

Run ID: HG180717-1A2
QCBatchID: HG180627-3-1

Duplicate Sample Results

Field ID: SB-31-NNWP06-002-1.0-1.

Result Units: MG/KG
Lab ID: 1806288-2D

File Name: HG180717-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

MERCURY 10.03070.00191 207439-97-6 0.0025 J J
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Data Package ID: HG1806288-1

LIMS Version:  6.866

ALS -- Fort Collins

194 of 214



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Method SW7470

Mercury

Date Analyzed: 07/05/2018

Date Collected: 06/09/2018

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 06/27/2018

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180627-1
% Moisture: N/A

ml
ml

Run ID: HG180705-2a2
QCBatchID: HG180627-1-1

Duplicate Sample Results

Field ID: SB-31-NNWP06-002-3.0-3.

Result Units: MG/L
Lab ID: 1806288-4D

File Name: hg180705-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

MERCURY 10.00020.00006 207439-97-6 0.00006 U U
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Prep Batch ID:  HG180627-1

Start Date: 06/27/18
Start Time: 9:39

End Date: 06/27/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 06/27/18

Time Validated: 10:04

Batch Created By: KJM

Date Created: 06/27/18

Time Created: 9:41Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180627-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 20 20 1806288XXXXXXHG180627-1

LCS WATER NONE 1XXXXXX 20 20 1806288XXXXXXHG180627-1

MS WATER NONE 16/9/2018 20 20 1806288SB-31-NNWP06-002-3.0-3.5-0601806288-4

MSD WATER NONE 16/9/2018 20 20 1806288SB-31-NNWP06-002-3.0-3.5-0601806288-4

DUP WATER NONE 16/9/2018 20 20 1806288SB-31-NNWP06-002-3.0-3.5-0601806288-4

SMP WATER NONE 1XXXXXX 20 20 1806280XXXXXX1806280-21

SMP WATER NONE 1XXXXXX 20 20 1806280XXXXXX1806280-29

SMP WATER NONE 1XXXXXX 20 20 1806285XXXXXX1806285-8

SMP WATER NONE 16/9/2018 20 20 1806288SB-31-NNWP06-002-3.0-3.5-0601806288-4

SMP WATER NONE 1XXXXXX 20 20 1806290XXXXXX1806290-13

SMP WATER NONE 1XXXXXX 20 20 1806291XXXXXX1806291-19

SMP WATER NONE 1XXXXXX 20 20 1806291XXXXXX1806291-23

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-21

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-5

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-7

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-8

SMP WATER NONE 1XXXXXX 20 20 1806303XXXXXX1806303-18

SMP WATER NONE 1XXXXXX 20 20 1806304XXXXXX1806304-6

SMP WATER NONE 1XXXXXX 20 20 1806306XXXXXX1806306-1

SMP WATER NONE 1XXXXXX 20 20 1806307XXXXXX1806307-4

SMP WATER NONE 1XXXXXX 20 20 1806308XXXXXX1806308-12

SMP WATER NONE 1XXXXXX 20 20 1806310XXXXXX1806310-13

SMP WATER NONE 1XXXXXX 20 20 1806310XXXXXX1806310-3

SMP WATER NONE 1XXXXXX 20 20 1806323XXXXXX1806323-1

SMP WATER NONE 1XXXXXX 20 20 1806324XXXXXX1806324-16

Page 1 of 2 Monday, July 23, 2018Date Printed:
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Prep Batch ID:  HG180627-1

Start Date: 06/27/18
Start Time: 9:39

End Date: 06/27/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 06/27/18

Time Validated: 10:04

Batch Created By: KJM

Date Created: 06/27/18

Time Created: 9:41Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 2 of 2 Monday, July 23, 2018Date Printed:
LIMS Version:  6.866
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Prep Batch ID:  HG180627-3

Start Date: 06/27/18
Start Time: 13:52

End Date: 06/27/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/02/18

Time Validated: 9:51

Batch Created By: KJM

Date Created: 06/27/18

Time Created: 14:58Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180627-3-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1806288XXXXXXHG180627-3

LCS SOIL NONE 1XXXXXX 0.6 100 1806288XXXXXXHG180627-3

MS SOIL NONE 16/9/2018 0.653 100 1806288SB-31-NNWP06-002-1.0-1.5-0601806288-2

MSD SOIL NONE 16/9/2018 0.662 100 1806288SB-31-NNWP06-002-1.0-1.5-0601806288-2

DUP SOIL NONE 16/9/2018 0.662 100 1806288SB-31-NNWP06-002-1.0-1.5-0601806288-2

SMP SOIL NONE 16/9/2018 0.617 100 1806288SB-31-NNWP06-001-3.0-3.5-0601806288-1

SMP SOIL NONE 16/9/2018 0.638 100 1806288SB-31-MS-005-3.0-3.5-060920181806288-10

SMP SOIL NONE 16/10/2018 0.609 100 1806288SS-31-NNWP01-001-061020181806288-11

SMP SOIL NONE 16/10/2018 0.655 100 1806288SS-31-NNWP01-002-061020181806288-12

SMP SOIL NONE 16/10/2018 0.636 100 1806288SS-31-NNWP01-002-06102018-1806288-13

SMP SOIL NONE 16/10/2018 0.607 100 1806288SB-31-NNWP01-001-1.0-1.5-0611806288-14

SMP SOIL NONE 16/10/2018 0.652 100 1806288SB-31-NNWP01-001-3.0-3.5-0611806288-15

SMP SOIL NONE 16/10/2018 0.663 100 1806288SB-31-NNWP01-002-1.0-1.5-0611806288-16

SMP SOIL NONE 16/10/2018 0.645 100 1806288SB-31-NNWP01-002-3.0-3.5-0611806288-17

SMP SOIL NONE 16/10/2018 0.646 100 1806288SB-31-H01-001-1.0-1.5-06102011806288-18

SMP SOIL NONE 16/10/2018 0.666 100 1806288SB-31-H01-001-3.0-3.5-06102011806288-19

SMP SOIL NONE 16/9/2018 0.656 100 1806288SB-31-NNWP06-002-1.0-1.5-0601806288-2

SMP SOIL NONE 16/10/2018 0.622 100 1806288SB-31-MS-001-1.0-1.5-061020181806288-20

SMP SOIL NONE 16/10/2018 0.629 100 1806288SB-31-MS-001-3.0-3.5-061020181806288-21

SMP SOIL NONE 16/9/2018 0.633 100 1806288SB-31-NNWP06-002-3.0-3.5-0601806288-3

SMP SOIL NONE 16/9/2018 0.638 100 1806288SB-31-MS-029-1.0-1.5-060920181806288-5

SMP SOIL NONE 16/9/2018 0.605 100 1806288SB-31-MS-029-3.0-3.5-060920181806288-6

SMP SOIL NONE 16/9/2018 0.636 100 1806288SB-31-MS-019-1.0-1.5-060920181806288-7

SMP SOIL NONE 16/9/2018 0.613 100 1806288SB-31-MS-019-3.0-3.5-060920181806288-8

SMP SOIL NONE 16/9/2018 0.696 100 1806288SB-31-MS-005-1.0-1.5-060920181806288-9
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Prep Batch ID:  HG180627-3

Start Date: 06/27/18
Start Time: 13:52

End Date: 06/27/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/02/18

Time Validated: 9:51

Batch Created By: KJM

Date Created: 06/27/18

Time Created: 14:58Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 2 of 2 Monday, July 23, 2018Date Printed:
LIMS Version:  6.866
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Prep Batch ID:  HG180628-1

Start Date: 06/28/18
Start Time: 9:25

End Date: 06/28/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/02/18

Time Validated: 9:58

Batch Created By: KJM

Date Created: 06/28/18

Time Created: 9:31Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180628-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1806291XXXXXXHG180628-1

LCS SOIL NONE 1XXXXXX 0.6 100 1806291XXXXXXHG180628-1

MS SOIL NONE 1XXXXXX 0.623 100 1806291XXXXXX1806291-3

MSD SOIL NONE 1XXXXXX 0.617 100 1806291XXXXXX1806291-3

DUP SOIL NONE 1XXXXXX 0.621 100 1806291XXXXXX1806291-3

SMP SOIL NONE 1XXXXXX 0.625 100 1806280XXXXXX1806280-20

SMP SOIL NONE 1XXXXXX 0.607 100 1806280XXXXXX1806280-22

SMP SOIL NONE 1XXXXXX 0.642 100 1806280XXXXXX1806280-23

SMP SOIL NONE 1XXXXXX 0.626 100 1806280XXXXXX1806280-24

SMP SOIL NONE 1XXXXXX 0.605 100 1806280XXXXXX1806280-25

SMP SOIL NONE 1XXXXXX 0.644 100 1806280XXXXXX1806280-26

SMP SOIL NONE 1XXXXXX 0.628 100 1806280XXXXXX1806280-27

SMP SOIL NONE 1XXXXXX 0.639 100 1806280XXXXXX1806280-28

SMP SOIL NONE 16/10/2018 0.607 100 1806288SB-31-MS-011-1.0-1.5-061020181806288-22

SMP SOIL NONE 1XXXXXX 0.665 100 1806291XXXXXX1806291-1

SMP SOIL NONE 1XXXXXX 0.663 100 1806291XXXXXX1806291-10

SMP SOIL NONE 1XXXXXX 0.65 100 1806291XXXXXX1806291-11

SMP SOIL NONE 1XXXXXX 0.619 100 1806291XXXXXX1806291-2

SMP SOIL NONE 1XXXXXX 0.62 100 1806291XXXXXX1806291-3

SMP SOIL NONE 1XXXXXX 0.623 100 1806291XXXXXX1806291-4

SMP SOIL NONE 1XXXXXX 0.602 100 1806291XXXXXX1806291-5

SMP SOIL NONE 1XXXXXX 0.64 100 1806291XXXXXX1806291-6

SMP SOIL NONE 1XXXXXX 0.6 100 1806291XXXXXX1806291-7

SMP SOIL NONE 1XXXXXX 0.613 100 1806291XXXXXX1806291-8

SMP SOIL NONE 1XXXXXX 0.623 100 1806291XXXXXX1806291-9
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Prep Batch ID:  HG180628-1

Start Date: 06/28/18
Start Time: 9:25

End Date: 06/28/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/02/18

Time Validated: 9:58

Batch Created By: KJM

Date Created: 06/28/18

Time Created: 9:31Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7470

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Run ID: HG180705-2a2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00105 105 90 - 110ICV Initial Calibration 7/5/2018 10:27

N/A0.002 0.00020.00188 94 80 - 120CCV1 Continuing Calibration 7/5/2018 10:51

N/A0.002 0.00020.00190 95 80 - 120CCV2 Continuing Calibration 7/5/2018 11:18

N/A0.002 0.00020.00191 96 80 - 120CCV3 Continuing Calibration 7/5/2018 11:41

N/A0.002 0.00020.00192 96 80 - 120CCV4 Continuing Calibration 7/5/2018 12:03

N/A0.002 0.00020.00192 96 80 - 120CCV5 Continuing Calibration 7/5/2018 12:24

N/A0.002 0.00020.00193 97 80 - 120CCV6 Continuing Calibration 7/5/2018 12:48
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Run ID: HG180717-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00107 107 90 - 110ICV Initial Calibration 7/17/2018 11:26

N/A0.002 0.00020.00207 103 80 - 120CCV1 Continuing Calibration 7/17/2018 11:50

N/A0.002 0.00020.00206 103 80 - 120CCV2 Continuing Calibration 7/17/2018 12:15

N/A0.002 0.00020.00208 104 80 - 120CCV3 Continuing Calibration 7/17/2018 12:39

N/A0.002 0.00020.00206 103 80 - 120CCV4 Continuing Calibration 7/17/2018 13:03

N/A0.002 0.00020.00208 104 80 - 120CCV5 Continuing Calibration 7/17/2018 13:26
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7470

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Run ID: HG180705-2a2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U7/5/2018Initial Calibration 10:29

CCB1 0.0000707 0.0002 U7/5/2018Continuing Calibration 10:53

CCB2 0.0000707 0.0002 U7/5/2018Continuing Calibration 11:20

CCB3 0.0000707 0.0002 U7/5/2018Continuing Calibration 11:43

CCB4 0.0000707 0.0002 U7/5/2018Continuing Calibration 12:05

CCB5 0.0000707 0.0002 U7/5/2018Continuing Calibration 12:26

CCB6 0.0000707 0.0002 U7/5/2018Continuing Calibration 12:50
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Run ID: HG180717-1A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U7/17/2018Initial Calibration 11:28

CCB1 0.0000707 0.0002 U7/17/2018Continuing Calibration 11:52

CCB2 0.0000707 0.0002 U7/17/2018Continuing Calibration 12:18

CCB3 0.0000707 0.0002 U7/17/2018Continuing Calibration 12:41

CCB4 0.0000707 0.0002 U7/17/2018Continuing Calibration 13:05

CCB5 0.0000707 0.0002 U7/17/2018Continuing Calibration 13:28
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6

Page 1 of 1Monday, July 23, 2018Date Printed:
LIMS Version:  6.866
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File Name: hg180705-2
AnalRunID: HG180705-2a1
CalibRefID: HG180705-2a1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/5/2018

7/5/2018 10:12std0 1

7/5/2018 10:14std1 1

7/5/2018 10:16std2 1

7/5/2018 10:18std3 1

7/5/2018 10:20std4 1

7/5/2018 10:22std5 1

7/5/2018 10:25std6 1

7/5/2018 10:27ICV 1

7/5/2018 10:29ICB 1

7/5/2018 10:31CRA1 1

7/5/2018 10:33HG180703-1MB 1

7/5/2018 10:35HG180703-1LCS 1

7/5/2018 10:411806750-2 10

7/5/2018 10:441806750-2L 50

7/5/2018 10:46ZZZ 1

7/5/2018 10:481806750-2MS 10

7/5/2018 10:51CCV1 1

7/5/2018 10:53CCB1 1

7/5/2018 10:551806750-2MSD 10

7/5/2018 10:581806750-2DUP 10

7/5/2018 11:00EX180627-6MB 1

7/5/2018 11:031806502-4 1

7/5/2018 11:051806502-4L 5

7/5/2018 11:071806502-4DUP 1

7/5/2018 11:091806502-4MS 1

7/5/2018 11:111806502-4MSD 1

7/5/2018 11:131806546-7 1

7/5/2018 11:151806546-25 1

7/5/2018 11:18CCV2 1

7/5/2018 11:20CCB2 1

7/5/2018 11:221806548-3 1

7/5/2018 11:241806548-11 1

7/5/2018 11:261806549-3 1

7/5/2018 11:281806549-7 1

7/5/2018 11:301806550-9 1
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File Name: hg180705-2
AnalRunID: HG180705-2a1
CalibRefID: HG180705-2a1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/5/2018

7/5/2018 11:331806551-3 1

7/5/2018 11:351806551-14 1

7/5/2018 11:371806551-17 1

7/5/2018 11:391806553-10 1

7/5/2018 11:41CCV3 1

7/5/2018 11:43CCB3 1

7/5/2018 11:461806568-20 1

7/5/2018 11:481806569-17 1

7/5/2018 11:501806572-6 1

7/5/2018 11:521806573-11 1

7/5/2018 11:541806576-5 1

7/5/2018 11:561806641-1 1

7/5/2018 11:581806501-1 1

7/5/2018 12:00CRA2 1

7/5/2018 12:03CCV4 1

7/5/2018 12:05CCB4 1

7/5/2018 12:07HG180627-1MB 1

7/5/2018 12:09HG180627-1LCS 1

7/5/2018 12:111806280-21 1

7/5/2018 12:131806280-29 1

SB-31-NNWP06-002-3.0-3.5-0 7/5/2018 12:151806288-4 1

7/5/2018 12:181806288-4L 5

SB-31-NNWP06-002-3.0-3.5-0 7/5/2018 12:201806288-4DUP 1

SB-31-NNWP06-002-3.0-3.5-0 7/5/2018 12:221806288-4MS 1

7/5/2018 12:24CCV5 1

7/5/2018 12:26CCB5 1

SB-31-NNWP06-002-3.0-3.5-0 7/5/2018 12:281806288-4MSD 1

7/5/2018 12:301806290-13 1

7/5/2018 12:331806291-19 1

7/5/2018 12:351806291-23 1

7/5/2018 12:371806301-5 1

7/5/2018 12:391806301-7 1

7/5/2018 12:411806301-8 1

7/5/2018 12:431806301-21 1

7/5/2018 12:451806303-18 1
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File Name: hg180705-2
AnalRunID: HG180705-2a1
CalibRefID: HG180705-2a1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/5/2018

7/5/2018 12:48CCV6 1

7/5/2018 12:50CCB6 1

7/5/2018 12:521806304-6 1

7/5/2018 12:541806306-1 1

7/5/2018 12:561806307-4 1

7/5/2018 12:581806308-12 1

7/5/2018 13:011806310-3 1

7/5/2018 13:031806310-13 1

7/5/2018 13:051806323-1 1

7/5/2018 13:071806324-16 1

7/5/2018 13:091806285-8 1

7/5/2018 13:11CRA3 1

7/5/2018 13:13CCV7 1

7/5/2018 13:16CCB7 1
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File Name: HG180717-1
AnalRunID: HG180717-1A1
CalibRefID: HG180717-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/17/2018

7/17/2018 11:11STD0 1

7/17/2018 11:13STD1 1

7/17/2018 11:15STD2 1

7/17/2018 11:17STD3 1

7/17/2018 11:20STD4 1

7/17/2018 11:22STD5 1

7/17/2018 11:24STD6 1

7/17/2018 11:26ICV 1

7/17/2018 11:28ICB 1

7/17/2018 11:30CRA1 1

7/17/2018 11:33HG180627-3MB 1

7/17/2018 11:35HG180627-3LCS 1

SB-31-NNWP06-001-3.0-3.5-0 7/17/2018 11:371806288-1 1

SB-31-NNWP06-002-1.0-1.5-0 7/17/2018 11:391806288-2 1

7/17/2018 11:411806288-2L 5

SB-31-NNWP06-002-1.0-1.5-0 7/17/2018 11:431806288-2DUP 1

SB-31-NNWP06-002-1.0-1.5-0 7/17/2018 11:451806288-2MS 1

SB-31-NNWP06-002-1.0-1.5-0 7/17/2018 11:481806288-2MSD 1

7/17/2018 11:50CCV1 1

7/17/2018 11:52CCB1 1

SB-31-NNWP06-002-3.0-3.5-0 7/17/2018 11:541806288-3 1

SB-31-MS-029-1.0-1.5-060920 7/17/2018 11:561806288-5 1

SB-31-MS-029-3.0-3.5-060920 7/17/2018 11:581806288-6 1

SB-31-MS-019-1.0-1.5-060920 7/17/2018 12:011806288-7 1

SB-31-MS-019-3.0-3.5-060920 7/17/2018 12:031806288-8 1

SB-31-MS-005-1.0-1.5-060920 7/17/2018 12:051806288-9 1

SB-31-MS-005-3.0-3.5-060920 7/17/2018 12:071806288-10 1

SS-31-NNWP01-001-06102018 7/17/2018 12:091806288-11 1

SS-31-NNWP01-002-06102018 7/17/2018 12:111806288-12 1

SS-31-NNWP01-002-06102018 7/17/2018 12:131806288-13 1

7/17/2018 12:15CCV2 1

7/17/2018 12:18CCB2 1

SB-31-NNWP01-001-1.0-1.5-0 7/17/2018 12:201806288-14 1

SB-31-NNWP01-001-3.0-3.5-0 7/17/2018 12:221806288-15 1

SB-31-NNWP01-002-1.0-1.5-0 7/17/2018 12:241806288-16 1
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File Name: HG180717-1
AnalRunID: HG180717-1A1
CalibRefID: HG180717-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/17/2018

SB-31-NNWP01-002-3.0-3.5-0 7/17/2018 12:261806288-17 1

SB-31-H01-001-1.0-1.5-061020 7/17/2018 12:281806288-18 1

SB-31-H01-001-3.0-3.5-061020 7/17/2018 12:301806288-19 1

SB-31-MS-001-1.0-1.5-061020 7/17/2018 12:331806288-20 1

SB-31-MS-001-3.0-3.5-061020 7/17/2018 12:351806288-21 1

7/17/2018 12:37CRA2 1

7/17/2018 12:39CCV3 1

7/17/2018 12:41CCB3 1

7/17/2018 12:43HG180628-1MB 1

7/17/2018 12:45HG180628-1LCS 1

7/17/2018 12:481806280-20 1

7/17/2018 12:501806280-22 1

7/17/2018 12:521806280-23 1

7/17/2018 12:541806280-24 1

7/17/2018 12:561806280-25 1

7/17/2018 12:581806280-26 1

7/17/2018 13:001806280-27 1

7/17/2018 13:03CCV4 1

7/17/2018 13:05CCB4 1

7/17/2018 13:071806280-28 1

SB-31-MS-011-1.0-1.5-061020 7/17/2018 13:091806288-22 1

7/17/2018 13:111806291-1 1

7/17/2018 13:131806291-2 1

7/17/2018 13:161806291-3 1

7/17/2018 13:181806291-3L 5

7/17/2018 13:201806291-3DUP 1

7/17/2018 13:221806291-3MS 1

7/17/2018 13:241806291-3MSD 1

7/17/2018 13:26CCV5 1

7/17/2018 13:28CCB5 1

7/17/2018 13:311806291-4 1

7/17/2018 13:331806291-5 1

7/17/2018 13:351806291-6 1

7/17/2018 13:371806291-7 1

7/17/2018 13:391806291-8 1
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File Name: HG180717-1
AnalRunID: HG180717-1A1
CalibRefID: HG180717-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/17/2018

7/17/2018 13:411806291-9 1

7/17/2018 13:431806291-10 1

7/17/2018 13:461806291-11 1

7/17/2018 13:48CRA3 1

7/17/2018 13:50CCV6 1

7/17/2018 13:52CCB6 1

7/17/2018 13:54HG180628-2MB 1

7/17/2018 13:56HG180628-2LCS 1

7/17/2018 13:591806287-1 1

7/17/2018 14:011806287-1L 5

7/17/2018 14:031806287-1DUP 1

7/17/2018 14:051806287-1MS 1

7/17/2018 14:071806287-1MSD 1

7/17/2018 14:091806287-2 1

7/17/2018 14:111806287-3 1

7/17/2018 14:14CCV7 1

7/17/2018 14:16CCB7 1

7/17/2018 14:181806287-4 1

7/17/2018 14:201806287-7 1

7/17/2018 14:221806287-8 1

7/17/2018 14:241806287-9 1

7/17/2018 14:271806287-10 1

7/17/2018 14:291806287-11 1

7/17/2018 14:311806287-12 1

7/17/2018 14:331806287-13 1

7/17/2018 14:351806287-14 1

7/17/2018 14:37CCV8 1

7/17/2018 14:40CCB8 1

7/17/2018 14:421806287-15 1

7/17/2018 14:441806287-16 1

7/17/2018 14:461806301-1 1

7/17/2018 14:481806301-2 1

7/17/2018 14:501806301-3 1

7/17/2018 14:531806301-4 1

7/17/2018 14:551806301-6 1
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File Name: HG180717-1
AnalRunID: HG180717-1A1
CalibRefID: HG180717-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/17/2018

7/17/2018 14:571806301-9 1

7/17/2018 14:59CRA4 1

7/17/2018 15:01CCV9 1

7/17/2018 15:03CCB9 1

7/17/2018 15:06HG180628-3MB 1

7/17/2018 15:08HG180628-3LCS 1

7/17/2018 15:101806290-1 1

7/17/2018 15:121806290-2 1

7/17/2018 15:141806290-3 1

7/17/2018 15:161806290-4 1

7/17/2018 15:191806290-5 1

7/17/2018 15:211806290-5L 5

7/17/2018 15:231806290-5DUP 1

7/17/2018 15:25CCV10 1

7/17/2018 15:27CCB10 1

7/17/2018 15:291806290-5MS 1

7/17/2018 15:321806290-5MSD 1

7/17/2018 15:341806290-6 1

7/17/2018 15:361806290-7 1

7/17/2018 15:381806301-10 1

7/17/2018 15:401806301-11 1

7/17/2018 15:421806301-12 1

7/17/2018 15:451806301-13 1

7/17/2018 15:471806301-14 1

7/17/2018 15:49CCV11 1

7/17/2018 15:51CCB11 1

7/17/2018 15:531806301-15 1

7/17/2018 15:551806301-16 1

7/17/2018 15:581806301-17 1

7/17/2018 16:001806301-19 1

7/17/2018 16:021806301-20 1

7/17/2018 16:041806301-22 1

7/17/2018 16:061806301-23 1

7/17/2018 16:081806301-24 1

7/17/2018 16:11CRA5 1
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File Name: HG180717-1
AnalRunID: HG180717-1A1
CalibRefID: HG180717-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/17/2018

7/17/2018 16:13CCV12 1

7/17/2018 16:15CCB12 1
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Gamma Spectroscopy 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1806288 
 
1. The following report consists of analytical results for 21 soil samples received by ALS on 

06/14/2018.  
 
2. The samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans and stored for at least 21 days to allow 222Rn to approach secular equilibrium 
with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis is at least 97.8%.  
Conservatively assuming a radon emanation efficiency of approximately 50%, the effective radon 
progeny ingrowth for these samples would be greater than 98.9%. 
 

3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 
current revision of SOP 713.  The analyses were completed on 07/20/2018. 

 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 

 
5. A duplicate analysis of sample 1806288-5 was performed in lieu of a prepared duplicate. 
 
6. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  

 
7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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8. Activity concentrations above the calculated MDC are reported in some instances where 
minimum nuclide identification criteria are not met.  Such tentative identifications result when the 
software attempts to calculate net activity concentrations for analytes where either one or both of 
the following criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above 
the critical level, or the minimum library peak abundance must be attained.  Nuclides not meeting 
these requirements have been flagged with a “TI” qualifier. 
 

9. No problems were encountered with either the client samples or the associated quality control 
samples.  All control criteria were met. 

 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __7/24/18___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ____________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1806288
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1806288-1SB-31-NNWP06-001-3.0-3.5-060 SOIL 09-Jun-18 14:21
1806288-2SB-31-NNWP06-002-1.0-1.5-060 SOIL 09-Jun-18 14:29
1806288-3SB-31-NNWP06-002-3.0-3.5-060 SOIL 09-Jun-18 14:37
1806288-4SB-31-NNWP06-002-3.0-3.5-060 WATER 09-Jun-18 14:50
1806288-5SB-31-MS-029-1.0-1.5-06092018 SOIL 09-Jun-18 10:26
1806288-6SB-31-MS-029-3.0-3.5-06092018 SOIL 09-Jun-18 10:38
1806288-7SB-31-MS-019-1.0-1.5-06092018 SOIL 09-Jun-18 13:08
1806288-8SB-31-MS-019-3.0-3.5-06092018 SOIL 09-Jun-18 13:21
1806288-9SB-31-MS-005-1.0-1.5-06092018 SOIL 09-Jun-18 13:26
1806288-10SB-31-MS-005-3.0-3.5-06092018 SOIL 09-Jun-18 13:33
1806288-11SS-31-NNWP01-001-06102018 SOIL 10-Jun-18 8:26
1806288-12SS-31-NNWP01-002-06102018 SOIL 10-Jun-18 8:17
1806288-13SS-31-NNWP01-002-06102018-D SOIL 10-Jun-18 8:20
1806288-14SB-31-NNWP01-001-1.0-1.5-061 SOIL 10-Jun-18 9:11
1806288-15SB-31-NNWP01-001-3.0-3.5-061 SOIL 10-Jun-18 9:21
1806288-16SB-31-NNWP01-002-1.0-1.5-061 SOIL 10-Jun-18 8:53
1806288-17SB-31-NNWP01-002-3.0-3.5-061 SOIL 10-Jun-18 9:03
1806288-18SB-31-H01-001-1.0-1.5-06102018 SOIL 10-Jun-18 10:31
1806288-19SB-31-H01-001-3.0-3.5-06102018 SOIL 10-Jun-18 10:42
1806288-20SB-31-MS-001-1.0-1.5-06102018 SOIL 10-Jun-18 9:36
1806288-21SB-31-MS-001-3.0-3.5-06102018 SOIL 10-Jun-18 8:46
1806288-22SB-31-MS-011-1.0-1.5-06102018 SOIL 10-Jun-18 9:55
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Section 2 
 
 

SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 

12 of 42



 
 

 
 

Section 3 
 
 

QC RESULTS SUMMARY 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Lab ID: GS180627-6MB

Date Analyzed: 16-Jul-18

Date Collected: 21-Jun-18

Sample Matrix: SOIL

Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1 Result Units: pCi/g

File Name: 181583d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.350.06 +/- 0.19 1 NA

Data Package ID: GSS1806288-1

Page 2 of 2Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Lab ID: GS180702-5MB

Date Analyzed: 20-Jul-18

Date Collected: 20-Jun-18

Sample Matrix: SOIL

Date Prepared: 20-Jun-18

Prep Batch: GS180702-5

Run ID: GS180702-5A
QCBatchID: GS180702-5-1 Result Units: pCi/g

File Name: 180989d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.380.02 +/- 0.21 1 NA

Data Package ID: GSS1806288-1

Page 1 of 2Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Lab ID: GS180627-6LCS

Date Analyzed: 16-Jul-18

Date Collected: 21-Jun-18

Sample Matrix: SOIL

Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1 Result Units: pCi/g

File Name: 180931d05

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 466 55 3 P,M3468.3 99.5 85 - 115+/-13982-63-3

Data Package ID: GSS1806288-1

Page 1 of 2Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Lab ID: GS180702-5LCS

Date Analyzed: 20-Jul-18

Date Collected: 20-Jun-18

Sample Matrix: SOIL

Date Prepared: 20-Jun-18

Prep Batch: GS180702-5

Run ID: GS180702-5A
QCBatchID: GS180702-5-1 Result Units: pCi/g

File Name: 181411d03

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 454 53 3 P,M3468.3 96.8 85 - 115+/-13982-63-3

Data Package ID: GSS1806288-1

Page 2 of 2Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 244 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-MS-029-1.0-1.5-060

Lab ID: 1806288-5DUP

Date Analyzed: 16-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181115d01

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.183 2.1313982-63-3 1.43 +/- 0.291.50 +/- 0.31 0.37 0.35

Data Package ID: GSS1806288-1

Page 1 of 1Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 218 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-NNWP06-001-3.0-3.

Lab ID: 1806288-1

Date Analyzed: 16-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181114d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.533.29 +/- 0.5213982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 1 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 237 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-NNWP06-002-1.0-1.

Lab ID: 1806288-2

Date Analyzed: 16-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181081d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.546.51 +/- 0.8613982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 2 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 236 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-NNWP06-002-3.0-3.

Lab ID: 1806288-3

Date Analyzed: 16-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181349d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.420.28 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 3 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 244 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-MS-029-1.0-1.5-060

Lab ID: 1806288-5

Date Analyzed: 16-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181581d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.371.50 +/- 0.3113982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 4 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 244 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-MS-029-1.0-1.5-060

Lab ID: 1806288-5DUP

Date Analyzed: 16-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181115d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.351.43 +/- 0.29 1 NA

Data Package ID: GSS1806288-1

Page 1 of 1Tuesday, July 24, 2018
Date Printed:

LIMS Version:  6.866

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-MS-029-3.0-3.5-060

Lab ID: 1806288-6

Date Analyzed: 16-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 180929d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.280.44 +/- 0.1613982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 5 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 218 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-MS-019-1.0-1.5-060

Lab ID: 1806288-7

Date Analyzed: 16-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181087d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.434.09 +/- 0.5913982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 6 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 197 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-MS-019-3.0-3.5-060

Lab ID: 1806288-8

Date Analyzed: 16-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 180991d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.452.08 +/- 0.3813982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 7 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 246 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-MS-005-1.0-1.5-060

Lab ID: 1806288-9

Date Analyzed: 16-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 180958d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.431.22 +/- 0.2713982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 8 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 241 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-MS-005-3.0-3.5-060

Lab ID: 1806288-10

Date Analyzed: 16-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 180996d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.300.33 +/- 0.1413982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 9 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 218 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SS-31-NNWP01-001-06102

Lab ID: 1806288-11

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181082d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.492.28 +/- 0.4013982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 10 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 244 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SS-31-NNWP01-002-06102

Lab ID: 1806288-12

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181350d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.422.15 +/- 0.3813982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 11 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 228 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SS-31-NNWP01-002-06102

Lab ID: 1806288-13

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181582d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.512.42 +/- 0.4313982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 12 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 230 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-NNWP01-001-1.0-1.

Lab ID: 1806288-14

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 180930d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.412.31 +/- 0.3813982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 13 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 233 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-NNWP01-001-3.0-3.

Lab ID: 1806288-15

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181088d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.401.27 +/- 0.2713982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 14 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 236 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-NNWP01-002-1.0-1.

Lab ID: 1806288-16

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 180992d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.311.34 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 15 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 244 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-NNWP01-002-3.0-3.

Lab ID: 1806288-17

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 180959d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.401.64 +/- 0.3213982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 16 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-H01-001-1.0-1.5-061

Lab ID: 1806288-18

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 180997d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.310.67 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 17 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 213 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-H01-001-3.0-3.5-061

Lab ID: 1806288-19

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181116d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.441.12 +/- 0.2913982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 18 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 239 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-MS-001-1.0-1.5-061

Lab ID: 1806288-20

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181083d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,TI0.390.42 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 19 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 212 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-MS-001-3.0-3.5-061

Lab ID: 1806288-21

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 21-Jun-18

Prep Batch: GS180627-6

Run ID: GS180627-6A
QCBatchID: GS180627-6-1

Result Units: pCi/g
File Name: 181351d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,TI0.450.73 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 20 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 231 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-MS-011-1.0-1.5-061

Lab ID: 1806288-22

Date Analyzed: 16-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 20-Jun-18

Prep Batch: GS180702-5

Run ID: GS180702-5A
QCBatchID: GS180702-5-1

Result Units: pCi/g
File Name: 181108d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.442.99 +/- 0.4813982-63-3 1 NA

Data Package ID: GSS1806288-1

Page 21 of 21Tuesday, July 24, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Radium-226 
Case Narrative 

 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1806288 
 
1. The following report consists of analytical results for one water sample received by ALS on 

06/14/2018. 
 
2. The sample was prepared and analyzed according to the current revision of SOP 783.  The 

analysis was completed on 07/30/2018. 
 
3. The analysis results for this sample are reported in units of pCi/L. The sample was not 

filtered prior to analysis.  
 
4. Sample volume was insufficient to allow preparation of a duplicate.  A laboratory control sample 

duplicate (LCSD) was prepared in lieu of a client sample duplicate.  
 
5. ALS uses the following convention for reporting significant digits in the TPU and MDC 

results.  The TPU value is rounded to two significant digits. The MDC value is rounded to the 
same decimal place as the TPU value.  In practice, this could result in an MDC reported 
value of zero for samples with significant activity, including the batch laboratory control 
sample.   

 
6. No anomalous situations were encountered during the preparation or analysis of this 

sample.  All quality control criteria were met. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __7/31/18___ 
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
 
 
 
 

2 of 21

 

7/31/18



 
 

 
 

Section 1 
 
 

CHAIN OF CUSTODY 

3 of 21



OrderNum: 1806288
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1806288-1SB-31-NNWP06-001-3.0-3.5-060 SOIL 09-Jun-18 14:21
1806288-2SB-31-NNWP06-002-1.0-1.5-060 SOIL 09-Jun-18 14:29
1806288-3SB-31-NNWP06-002-3.0-3.5-060 SOIL 09-Jun-18 14:37
1806288-4SB-31-NNWP06-002-3.0-3.5-060 WATER 09-Jun-18 14:50
1806288-5SB-31-MS-029-1.0-1.5-06092018 SOIL 09-Jun-18 10:26
1806288-6SB-31-MS-029-3.0-3.5-06092018 SOIL 09-Jun-18 10:38
1806288-7SB-31-MS-019-1.0-1.5-06092018 SOIL 09-Jun-18 13:08
1806288-8SB-31-MS-019-3.0-3.5-06092018 SOIL 09-Jun-18 13:21
1806288-9SB-31-MS-005-1.0-1.5-06092018 SOIL 09-Jun-18 13:26
1806288-10SB-31-MS-005-3.0-3.5-06092018 SOIL 09-Jun-18 13:33
1806288-11SS-31-NNWP01-001-06102018 SOIL 10-Jun-18 8:26
1806288-12SS-31-NNWP01-002-06102018 SOIL 10-Jun-18 8:17
1806288-13SS-31-NNWP01-002-06102018-D SOIL 10-Jun-18 8:20
1806288-14SB-31-NNWP01-001-1.0-1.5-061 SOIL 10-Jun-18 9:11
1806288-15SB-31-NNWP01-001-3.0-3.5-061 SOIL 10-Jun-18 9:21
1806288-16SB-31-NNWP01-002-1.0-1.5-061 SOIL 10-Jun-18 8:53
1806288-17SB-31-NNWP01-002-3.0-3.5-061 SOIL 10-Jun-18 9:03
1806288-18SB-31-H01-001-1.0-1.5-06102018 SOIL 10-Jun-18 10:31
1806288-19SB-31-H01-001-3.0-3.5-06102018 SOIL 10-Jun-18 10:42
1806288-20SB-31-MS-001-1.0-1.5-06102018 SOIL 10-Jun-18 9:36
1806288-21SB-31-MS-001-3.0-3.5-06102018 SOIL 10-Jun-18 8:46
1806288-22SB-31-MS-011-1.0-1.5-06102018 SOIL 10-Jun-18 9:55

Page 1 of 1 Tuesday, July 31, 2018Date Printed:
LIMS Version:  6.867

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 13Method Blank Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Lab ID: RE180725-1MB

Date Analyzed: 30-Jul-18

Date Collected: 25-Jul-18

Sample Matrix: WATER

Date Prepared: 25-Jul-18

Prep Batch: RE180725-1

Run ID: RE180725-1A
QCBatchID: RE180725-1-1 Result Units: pCi/l

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 13

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.490 +/- 0.23 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 96.217220 16570 ug 40 - 110 %

Data Package ID: RE1806288-1

Page 1 of 1Tuesday, July 31, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments: This sample was filtered prior to analysis.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level

14 of 21



Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Lab ID: RE180725-1LCS

Date Analyzed: 30-Jul-18

Date Collected: 25-Jul-18

Sample Matrix: WATER

Date Prepared: 25-Jul-18

Prep Batch: RE180725-1

Run ID: RE180725-1A
QCBatchID: RE180725-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 51 13 0 P47.88 107 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 94.817220 16330 ug 40 - 110 %

Data Package ID: RE1806288-1

Page 1 of 2Tuesday, July 31, 2018Date Printed:
LIMS Version:  6.867

Comments: This sample was filtered prior to analysis.

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Lab ID: RE180725-1LCSD

Date Analyzed: 30-Jul-18

Date Collected: 25-Jul-18

Sample Matrix: WATER

Date Prepared: 25-Jul-18

Prep Batch: RE180725-1

Run ID: RE180725-1A
QCBatchID: RE180725-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 40 10 0 P47.88 82.7 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 97.517220 16790 ug 40 - 110 %

Data Package ID: RE1806288-1

Page 2 of 2Tuesday, July 31, 2018Date Printed:
LIMS Version:  6.867

Comments: This sample was filtered prior to analysis.

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID:
Lab ID: RE180725-1LCSD

Date Analyzed: 30-Jul-18

Date Collected: 25-Jul-18

Sample Matrix: WATER

Date Prepared: 25-Jul-18

Prep Batch: RE180725-1

Run ID: RE180725-1A
QCBatchID: RE180725-1-1

Result Units: pCi/l
File Name: Manual Entry

Prep Basis: Filtered
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.702 2.1313982-63-3 P40 +/- 1051 +/- 13 0 P 0

Data Package ID: RE1806288-1

Page 1 of 1Tuesday, July 31, 2018Date Printed:
LIMS Version:  6.867

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

This sample was filtered prior to analysis.

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13

17 of 21
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Sample Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806288

Field ID: SB-31-NNWP06-002-3.0-3.

Lab ID: 1806288-4

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 25-Jul-18

Prep Batch: RE180725-1

Run ID: RE180725-1A
QCBatchID: RE180725-1-1

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.330.14 +/- 0.2313982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 94.017230 16210 ug 40 - 110 %

Data Package ID: RE1806288-1

Page 1 of 1Tuesday, July 31, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Metals 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation -- 693694.FL.05.02 

Work Order Number:  1806306 
 
1. This report consists of 1 water sample and 19 soil samples. 
 
2. The samples were received intact at varying temperatures by ALS on 06/14/18. 
 
3. The water sample had a pH less than 2 upon receipt. 
 
4. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3005A (water), 3050B 

(soil) and the current revision of SOP 806. 
 
For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7470A 
(water), 7471A (soil) and the current revision of SOP 812. 

 
5. Analysis by ICP-MS followed method 6020A and the current revision of SOP 827. 
 

Analysis by CVAA followed method 7470A (water), 7471A (soil) and the current revision of SOP 
812. 

 
6. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
7. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. 
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• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• All laboratory control sample criteria were met. 

• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

• The interference check samples associated with Method 6020A were analyzed. 
 
9. Matrix specific quality control procedures. 
 
 Samples 1806306-3 and -14 were designated as the quality control samples for each soil 

analysis.  Per method requirements, matrix QC was performed for the water analyses.  
Since a sample from this order number was not the selected quality control (QC) sample, 
matrix specific QC results are not included in this report. 

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC. 

• Matrix spikes and matrix spike duplicates were digested and analyzed with each soil 
batch.  All acceptance criteria for accuracy were met. 

• Sample duplicates and matrix spike duplicates were digested and analyzed with each 
soil batch.  All acceptance criteria for precision were met. 

• Serial dilutions were analyzed with the soil ICP batch.  All acceptance criteria were met 
with the following exceptions: 

Analyte Sample ID 
Thorium 
Uranium 

 

1806306-3L and -14L 
1806306-3L 

 The native sample results are flagged for serial dilution failure. 

 
10. It is a standard practice that samples for ICP-MS are analyzed at a dilution.   
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The data contained in the following report have been reviewed and approved by the personnel 
listed below.  In addition, ALS certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 
 
 
_______________________________   __7/30/18____ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
 
 
_______________________________   ____________ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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Chain of Custody 
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OrderNum: 1806306
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1806306-1SS-31-NNWP05-001-06082018-E WATER 08-Jun-18 15:50
1806306-2SS-31-MS-038-06082018 SOIL 08-Jun-18 9:10
1806306-3SS-31-MS-039-06082018 SOIL 08-Jun-18 13:42
1806306-4SS-31-NNWP03-001-06082018 SOIL 08-Jun-18 10:30
1806306-5SS-31-NNWP04-001-06082018 SOIL 08-Jun-18 13:32
1806306-6SS-31-NNWP04-002-06082018 SOIL 08-Jun-18 13:22
1806306-7SS-31-NNWP05-001-06082018 SOIL 08-Jun-18 13:50
1806306-8SS-31-MS-039-06082018-DUP SOIL 08-Jun-18 13:45
1806306-9SB-31-MS-015-1.0-1.5-06082018 SOIL 08-Jun-18 9:56
1806306-10SB-31-MS-015-3.0-3.5-06082018 SOIL 08-Jun-18 10:06
1806306-11SB-31-NNWP03-001-1.0-1.5-060 SOIL 08-Jun-18 10:54
1806306-12SB-31-NNWP03-001-3.0-3.5-060 SOIL 08-Jun-18 11:03
1806306-13SB-31-MS-025-1.0-1.5-06082018 SOIL 08-Jun-18 11:39
1806306-14SB-31-MS-025-3.0-3.5-06082018 SOIL 08-Jun-18 11:41
1806306-15SB-31-MS-025-3.0-3.5-06082018- SOIL 08-Jun-18 11:44
1806306-16SB-31-MS-027-1.0-1.5-06082018 SOIL 08-Jun-18 12:28
1806306-17SB-31-MS-027-3.0-3.5-06082018 SOIL 08-Jun-18 12:35
1806306-18SB-31-NNWP04-001-1.0-1.5-060 SOIL 08-Jun-18 14:55
1806306-19SB-31-NNWP04-001-3.0-3.5-060 SOIL 08-Jun-18 15:02
1806306-20SB-31-NNWP04-002-1.0-1.5-060 SOIL 08-Jun-18 14:16

Page 1 of 1 Monday, July 30, 2018Date Printed:
LIMS Version:  6.867

ALS -- Fort Collins
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Sample Results  
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total Recoverable ICPMS Metals

Field ID: SS-31-NNWP05-001-06082

Date Analyzed: 27-Jun-18

Date Collected: 08-Jun-18

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 20-Jun-18

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180620-3
% Moisture: N/A ml

mlRun ID: IM180626-10A2
QCBatchID: IP180620-3-3

Sample Results

Result Units: MG/L

File Name: 245SMPL_

Lab ID: 1806306-1

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM U 0.0000790.000079

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM U 0.0000160.000016

7440-61-1 0.000110URANIUM U 0.00000490.0000049

7440-62-2 0.00510VANADIUM U 0.000120.00012

Page 1 of 20Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-038-06082018

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.3 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 016SMPL_

Lab ID: 1806306-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.9

7439-98-7 0.210MOLYBDENUM J 0.0330.07

7782-49-2 110SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.19

7440-62-2 0.510VANADIUM 0.164.1

Page 2 of 20Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-039-06082018

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.017
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.4 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 017SMPL_

Lab ID: 1806306-3

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361

7439-98-7 0.210MOLYBDENUM J 0.0330.062

7782-49-2 0.9910SELENIUM J 0.320.38

7440-29-1 0.0210THORIUM E 0.00241.7

7440-61-1 0.009910URANIUM E 0.000990.31

7440-62-2 0.4910VANADIUM 0.165.2

Page 3 of 20Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP03-001-06082

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.079
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.3 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 023SMPL_

Lab ID: 1806306-4

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0330.86

7439-98-7 0.1910MOLYBDENUM J 0.0310.05

7782-49-2 0.9310SELENIUM U 0.30.3

7440-29-1 0.01910THORIUM 0.00221.6

7440-61-1 0.009310URANIUM 0.000930.19

7440-62-2 0.4610VANADIUM 0.154.2

Page 4 of 20Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP04-001-06082

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.008
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.5 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 026SMPL_

Lab ID: 1806306-5

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.7

7439-98-7 0.210MOLYBDENUM J 0.0330.079

7782-49-2 110SELENIUM J 0.320.36

7440-29-1 0.0210THORIUM 0.00241.8

7440-61-1 0.0110URANIUM 0.0010.41

7440-62-2 0.510VANADIUM 0.166.1

Page 5 of 20Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP04-002-06082

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.025
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.2 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 027SMPL_

Lab ID: 1806306-6

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0351.1

7439-98-7 0.210MOLYBDENUM J 0.0320.044

7782-49-2 0.9810SELENIUM J 0.310.33

7440-29-1 0.0210THORIUM 0.00231.4

7440-61-1 0.009810URANIUM 0.000980.21

7440-62-2 0.4910VANADIUM 0.164.5

Page 6 of 20Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP05-001-06082

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.018
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.4 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 028SMPL_

Lab ID: 1806306-7

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.058

7782-49-2 0.9910SELENIUM J 0.320.39

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.009910URANIUM 0.000990.28

7440-62-2 0.4910VANADIUM 0.165.2

Page 7 of 20Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-MS-039-06082018-D

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.4 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 029SMPL_

Lab ID: 1806306-8

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.062

7782-49-2 110SELENIUM J 0.320.35

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.25

7440-62-2 0.510VANADIUM 0.164.8

Page 8 of 20Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-015-1.0-1.5-060

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.014
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 1.3 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 030SMPL_

Lab ID: 1806306-9

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0366.8

7439-98-7 0.210MOLYBDENUM 0.0330.72

7782-49-2 110SELENIUM J 0.320.32

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.00127

7440-62-2 0.510VANADIUM 0.1644
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-015-3.0-3.5-060

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 1.7 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 031SMPL_

Lab ID: 1806306-10

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0371.2

7439-98-7 0.210MOLYBDENUM J 0.0330.11

7782-49-2 110SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.4

7440-61-1 0.0110URANIUM 0.0011.4

7440-62-2 0.5110VANADIUM 0.164.5
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP03-001-1.0-1.

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.077
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.8 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 032SMPL_

Lab ID: 1806306-11

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0340.9

7439-98-7 0.1910MOLYBDENUM J 0.0310.047

7782-49-2 0.9410SELENIUM U 0.30.3

7440-29-1 0.01910THORIUM 0.00221.5

7440-61-1 0.009410URANIUM 0.000940.18

7440-62-2 0.4710VANADIUM 0.154.1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP03-001-3.0-3.

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.057
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 1.4 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 033SMPL_

Lab ID: 1806306-12

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0352

7439-98-7 0.1910MOLYBDENUM J 0.0320.11

7782-49-2 0.9610SELENIUM U 0.310.31

7440-29-1 0.01910THORIUM 0.00231.5

7440-61-1 0.009610URANIUM 0.000963

7440-62-2 0.4810VANADIUM 0.1515
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-025-1.0-1.5-060

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.021
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.9 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 034SMPL_

Lab ID: 1806306-13

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.91

7439-98-7 0.210MOLYBDENUM J 0.0330.063

7782-49-2 0.9910SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.009910URANIUM 0.000990.24

7440-62-2 0.4910VANADIUM 0.164.1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-025-3.0-3.5-060

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.059
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 1.1 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 035SMPL_

Lab ID: 1806306-14

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0349.5

7439-98-7 0.1910MOLYBDENUM 0.0320.4

7782-49-2 0.9610SELENIUM 0.311

7440-29-1 0.01910THORIUM E 0.00232.6

7440-61-1 0.009610URANIUM 0.000961.6

7440-62-2 0.4810VANADIUM 0.1516
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-025-3.0-3.5-060

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.065
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 3.2 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 043SMPL_

Lab ID: 1806306-15

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0357.7

7439-98-7 0.1910MOLYBDENUM 0.0320.29

7782-49-2 0.9710SELENIUM J 0.310.57

7440-29-1 0.01910THORIUM 0.00232.4

7440-61-1 0.009710URANIUM 0.000971.3

7440-62-2 0.4810VANADIUM 0.1612
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-027-1.0-1.5-060

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 7.1 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 044SMPL_

Lab ID: 1806306-16

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0396.2

7439-98-7 0.2110MOLYBDENUM 0.0350.33

7782-49-2 1.110SELENIUM 0.341.6

7440-29-1 0.02110THORIUM 0.00264.8

7440-61-1 0.01110URANIUM 0.00111.6

7440-62-2 0.5410VANADIUM 0.1714
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-027-3.0-3.5-060

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 5.1 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 045SMPL_

Lab ID: 1806306-17

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0381.8

7439-98-7 0.2110MOLYBDENUM 0.0351.3

7782-49-2 110SELENIUM J 0.340.92

7440-29-1 0.02110THORIUM 0.00254.2

7440-61-1 0.0110URANIUM 0.0013.4

7440-62-2 0.5210VANADIUM 0.1719
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP04-001-1.0-1.

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.052
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.7 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 046SMPL_

Lab ID: 1806306-18

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0341.2

7439-98-7 0.1910MOLYBDENUM J 0.0320.11

7782-49-2 0.9610SELENIUM J 0.310.32

7440-29-1 0.01910THORIUM 0.00231.6

7440-61-1 0.009610URANIUM 0.000960.32

7440-62-2 0.4810VANADIUM 0.155.2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP04-001-3.0-3.

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.023
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 2.1 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 047SMPL_

Lab ID: 1806306-19

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.095

7782-49-2 110SELENIUM J 0.320.39

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.28

7440-62-2 0.510VANADIUM 0.165.2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP04-002-1.0-1.

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.038
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 1.3 g

mlRun ID: IM180723-10A2
QCBatchID: IP180721-6-1

Sample Results

Result Units: MG/KG

File Name: 050SMPL_

Lab ID: 1806306-20

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0351.3

7439-98-7 0.210MOLYBDENUM J 0.0320.071

7782-49-2 0.9810SELENIUM J 0.310.32

7440-29-1 0.0210THORIUM 0.00231.5

7440-61-1 0.009810URANIUM 0.000980.26

7440-62-2 0.4910VANADIUM 0.164.8
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1806306

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471AA   

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Kevin J. Meyer

1806306-2SS-31-MS-038-06082018 6/8/2018 0.030.313 16/28/2018 07/18/2018 0.674 gU0.0000540.000054

1806306-3SS-31-MS-039-06082018 6/8/2018 0.0330.448 16/28/2018 07/18/2018 0.61 gU0.0000590.000059

1806306-4SS-31-NNWP03-001-060820 6/8/2018 0.0310.322 16/28/2018 07/18/2018 0.644 gU0.0000560.000056

1806306-5SS-31-NNWP04-001-060820 6/8/2018 0.0310.473 16/28/2018 07/18/2018 0.649 gJ0.0000560.0017

1806306-6SS-31-NNWP04-002-060820 6/8/2018 0.0310.224 16/28/2018 07/18/2018 0.656 gJ0.0000550.0061

1806306-7SS-31-NNWP05-001-060820 6/8/2018 0.0310.441 16/28/2018 07/18/2018 0.652 gU0.0000550.000055

1806306-8SS-31-MS-039-06082018-DU 6/8/2018 0.0320.362 16/28/2018 07/18/2018 0.624 gU0.0000580.000058

1806306-9SB-31-MS-015-1.0-1.5-06082 6/8/2018 0.0311.316 16/28/2018 07/18/2018 0.644 gU0.0000570.000057

1806306-10SB-31-MS-015-3.0-3.5-06082 6/8/2018 0.0321.748 16/28/2018 07/18/2018 0.639 gU0.0000570.000057

1806306-11SB-31-NNWP03-001-1.0-1.5 6/8/2018 0.0330.843 16/28/2018 07/18/2018 0.612 gU0.0000590.000059

1806306-12SB-31-NNWP03-001-3.0-3.5 6/8/2018 0.0321.410 16/28/2018 07/18/2018 0.642 gU0.0000570.000057

1806306-13SB-31-MS-025-1.0-1.5-06082 6/8/2018 0.0310.913 16/28/2018 07/18/2018 0.642 gU0.0000570.000057

1806306-14SB-31-MS-025-3.0-3.5-06082 6/8/2018 0.0311.142 16/28/2018 07/18/2018 0.653 gJ0.0000560.014

1806306-15SB-31-MS-025-3.0-3.5-06082 6/8/2018 0.0323.178 16/28/2018 07/18/2018 0.652 gJ0.0000570.0017

1806306-16SB-31-MS-027-1.0-1.5-06082 6/8/2018 0.0367.132 16/28/2018 07/18/2018 0.602 gJ0.0000640.00047

1806306-17SB-31-MS-027-3.0-3.5-06082 6/8/2018 0.0355.109 16/28/2018 07/18/2018 0.606 gU0.0000630.000063

1806306-18SB-31-NNWP04-001-1.0-1.5 6/8/2018 0.0310.728 16/28/2018 07/18/2018 0.642 gU0.0000560.000056

1806306-19SB-31-NNWP04-001-3.0-3.5 6/8/2018 0.0342.1 16/28/2018 07/18/2018 0.605 gU0.0000610.000061

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1806306

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471AA   

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Kevin J. Meyer

1806306-20SB-31-NNWP04-002-1.0-1.5 6/8/2018 0.0321.341 16/28/2018 07/18/2018 0.625 gU0.0000580.000058

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1806306

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7470A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 20 ml

Sample 
Aliquot

MG/L

MDL/DL

ALS -- Fort Collins

Analyst: Kevin J. Meyer

1806306-1SS-31-NNWP05-001-060820 6/8/2018 0.0002N/A 16/27/2018 07/05/2018 20 mlU0.000060.00006

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

ICPMS Metals

Date Analyzed: 27-Jun-18

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 20-Jun-18

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180620-3
% Moisture: N/A

ml
ml

Run ID: IM180626-10A2
QCBatchID: IP180620-3-3

Method Blank

Lab ID: IP180620-3MB

MG/LResult Units:

File Name: 220SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.00210 0.000390.00039 U

7439-98-7 MOLYBDENUM 0.00210 0.0000790.000079 U

7782-49-2 SELENIUM 0.0110 0.000650.00065 U

7440-29-1 THORIUM 0.000210 0.0000160.00002 J

7440-61-1 URANIUM 0.000110 0.00000490.0000049 U

7440-62-2 VANADIUM 0.00510 0.00012-0.00056 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

ICPMS Metals

Date Analyzed: 23-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 21-Jul-18

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: N/A

g
ml

Run ID: IM180723-10A2
QCBatchID: IP180721-6-1

Method Blank

Lab ID: IP180721-6MB

MG/KGResult Units:

File Name: 014SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.0010.001 U

7440-62-2 VANADIUM 0.510 0.160.16 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 06/27/2018

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 06/20/2018

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180620-3
% Moisture: N/A

ml
ml

Run ID: IM180626-10A2
QCBatchID: IP180620-3-3

Lab ID: IM180620-3LCS

MG/LResult Units:
Clean DF: 1

File Name: 221SMPL_Prep Method: SW3005A

ARSENIC 0.1 0.0020.102 102 80 - 120%7440-38-2

MOLYBDENUM 0.1 0.0020.0995 99 80 - 120%7439-98-7

SELENIUM 0.1 0.010.0962 96 80 - 120%7782-49-2

THORIUM 0.01 0.00020.00964 96 80 - 120%7440-29-1

URANIUM 0.01 0.00010.00982 98 80 - 120%7440-61-1

VANADIUM 0.1 0.0050.0936 94 80 - 120%7440-62-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/23/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 07/21/2018

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: N/A

g
ml

Run ID: IM180723-10A2
QCBatchID: IP180721-6-1

Lab ID: IM180721-6LCS

MG/KGResult Units:
Clean DF: 1

File Name: 015SMPL_Prep Method: SW3050B

ARSENIC 10 0.28.58 86 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.44 94 80 - 120%7439-98-7

SELENIUM 10 19.32 93 80 - 120%7782-49-2

THORIUM 1 0.020.932 93 80 - 120%7440-29-1

URANIUM 1 0.010.887 89 80 - 120%7440-61-1

VANADIUM 10 0.59.06 91 80 - 120%7440-62-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.018
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.4

g
ml

Run ID: IM180723-10A2
QCBatchID: IP180721-6-1

LabID: 1806306-3MS
Field ID: SS-31-MS-039-06082018

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 020SMPL_

ARSENIC 9.870.197 89 75 - 125%7440-38-2 1 9.83

MOLYBDENUM 9.870.197 83 75 - 125%7439-98-7 0.062 J 8.23

SELENIUM 9.870.987 86 75 - 125%7782-49-2 0.38 J 8.86

THORIUM 0.9870.0197 95 75 - 125%7440-29-1 1.7 2.68

URANIUM 0.9870.00987 87 75 - 125%7440-61-1 0.31 1.18

VANADIUM 9.870.493 87 75 - 125%7440-62-2 5.2 13.8

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.018
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.4

g
ml

Run ID: IM180723-10A2
QCBatchID: IP180721-6-1

LabID: 1806306-3MSD
Field ID: SS-31-MS-039-06082018

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 021SMPL_

ARSENIC 200.197 87440-38-2 9710.6 9.87

MOLYBDENUM 200.197 27439-98-7 848.38 9.87

SELENIUM 200.987 87782-49-2 939.6 9.87

THORIUM 200.0197 57440-29-1 812.55 0.987

URANIUM 200.00987 47440-61-1 921.23 0.987

VANADIUM 200.493 37440-62-2 9114.2 9.87
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020A    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.057
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 1.1

g
ml

Run ID: IM180723-10A2
QCBatchID: IP180721-6-1

LabID: 1806306-14MS
Field ID: SB-31-MS-025-3.0-3.5-0608

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 040SMPL_

ARSENIC 9.570.191 91 75 - 125%7440-38-2 9.5 18.2

MOLYBDENUM 9.570.191 86 75 - 125%7439-98-7 0.4 8.67

SELENIUM 9.570.957 86 75 - 125%7782-49-2 1 9.23

THORIUM 0.9570.0191 98 75 - 125%7440-29-1 2.6 3.49

URANIUM 0.9570.00957 89 75 - 125%7440-61-1 1.6 2.42

VANADIUM 9.570.479 103 75 - 125%7440-62-2 16 25.5

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 23-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 21-Jul-18

Sample Aliquot: 1.054
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 1.1

g
ml

Run ID: IM180723-10A2
QCBatchID: IP180721-6-1

LabID: 1806306-14MSD
Field ID: SB-31-MS-025-3.0-3.5-0608

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 041SMPL_

ARSENIC 200.192 37440-38-2 8517.7 9.6

MOLYBDENUM 200.192 17439-98-7 878.79 9.6

SELENIUM 200.96 37782-49-2 899.54 9.6

THORIUM 200.0192 27440-29-1 1053.56 0.96

URANIUM 200.0096 77440-61-1 1062.59 0.96

VANADIUM 200.48 07440-62-2 10125.4 9.6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018

Date Collected: 06/08/2018

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 07/21/2018

Sample Aliquot: 1.017
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 0.4

g
ml

Run ID: IM180723-10A2
QCBatchID: IP180721-6-1

Duplicate Sample Results

Field ID: SS-31-MS-039-06082018

Result Units: MG/KG
Lab ID: 1806306-3D

File Name: 019SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

ARSENIC 100.1981.2 17 207440-38-2 1

MOLYBDENUM 100.1980.0682 207439-98-7 0.062 J J

SELENIUM 100.9880.353 207782-49-2 0.38 J J

THORIUM 100.01981.56 11 207440-29-1 1.7

URANIUM 100.009880.282 11 207440-61-1 0.31

VANADIUM 100.4944.76 9 207440-62-2 5.2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018

Date Collected: 06/08/2018

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 07/21/2018

Sample Aliquot: 1.057
Final Volume: 100

Prep Batch: IP180721-6
% Moisture: 1.1

g
ml

Run ID: IM180723-10A2
QCBatchID: IP180721-6-1

Duplicate Sample Results

Field ID: SB-31-MS-025-3.0-3.5-0608

Result Units: MG/KG
Lab ID: 1806306-14D

File Name: 039SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

ARSENIC 100.1919.85 4 207440-38-2 9.5

MOLYBDENUM 100.1910.434 207439-98-7 0.4

SELENIUM 100.9571.18 207782-49-2 1

THORIUM 100.01912.62 2 207440-29-1 2.6

URANIUM 100.009571.75 11 207440-61-1 1.6

VANADIUM 100.47916.5 5 207440-62-2 16

Page 1 of 2Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867

ALS -- Fort Collins

44 of 442



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 23-Jul-18
Run ID: IM180723-10A2

Serial Dilution

Field ID: SS-31-MS-039-06082018

Result Units: mg/l
Lab ID: 1806306-3L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J7440-38-2 0.001150.00103

MOLYBDENUM U7439-98-7 0.0001620.0000630 J

SELENIUM J7782-49-2 0.0003550.000380 J

ETHORIUM 157440-29-1 0.001510.00177

EURANIUM 157440-61-1 0.0002700.000318

VANADIUM J7440-62-2 0.004900.00526
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 23-Jul-18
Run ID: IM180723-10A2

Serial Dilution

Field ID: SB-31-MS-025-3.0-3.5-0608

Result Units: mg/l
Lab ID: 1806306-14L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC 77440-38-2 0.009260.00994

MOLYBDENUM J7439-98-7 0.0004050.000421

SELENIUM J7782-49-2 0.001180.00108

ETHORIUM 147440-29-1 0.002300.00267

URANIUM 07440-61-1 0.001640.00165

VANADIUM 47440-62-2 0.01570.0164
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Prep Batch ID:  IP180620-3

Start Date: 06/20/18
Start Time: 12:51

End Date: 06/20/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 06/20/18

Time Validated: 17:00

Batch Created By: jml

Date Created: 06/20/18

Time Created: 12:57Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Batch ID: IP180620-3-3

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1806148XXXXXXIP180620-3

LCS WATER NONE 1XXXXXX 50 50 1806148XXXXXXIM180620-3

MS WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

MSD WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

DUP WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

SMP WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

SMP WATER NONE 1XXXXXX 50 50 1806280XXXXXX1806280-21

SMP WATER NONE 1XXXXXX 50 50 1806280XXXXXX1806280-29

SMP WATER NONE 1XXXXXX 50 50 1806288XXXXXX1806288-4

SMP WATER NONE 1XXXXXX 50 50 1806290XXXXXX1806290-13

SMP WATER NONE 1XXXXXX 50 50 1806291XXXXXX1806291-19

SMP WATER NONE 1XXXXXX 50 50 1806291XXXXXX1806291-23

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-21

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-5

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-7

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-8

SMP WATER NONE 1XXXXXX 50 50 1806303XXXXXX1806303-18

SMP WATER NONE 1XXXXXX 50 50 1806304XXXXXX1806304-6

SMP WATER NONE 16/8/2018 50 50 1806306SS-31-NNWP05-001-06082018-1806306-1

SMP WATER NONE 1XXXXXX 50 50 1806307XXXXXX1806307-4

SMP WATER NONE 1XXXXXX 50 50 1806308XXXXXX1806308-12
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Prep Batch ID:  IP180620-3

Start Date: 06/20/18
Start Time: 12:51

End Date: 06/20/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 06/20/18

Time Validated: 17:00

Batch Created By: jml

Date Created: 06/20/18

Time Created: 12:57Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 2 of 2 Monday, July 30, 2018Date Printed:
LIMS Version:  6.867
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Prep Batch ID:  IP180721-6

Start Date: 07/21/18
Start Time: 15:32

End Date: 07/21/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 07/21/18

Time Validated: 16:10

Batch Created By: jml

Date Created: 07/21/18

Time Created: 15:49Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP180721-6-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1806306XXXXXXIP180721-6

LCS SOIL NONE 1XXXXXX 1 100 1806306XXXXXXIM180721-6

MS SOIL NONE 16/8/2018 1.057 100 1806306SB-31-MS-025-3.0-3.5-060820181806306-14

MS SOIL NONE 16/8/2018 1.018 100 1806306SS-31-MS-039-060820181806306-3

MSD SOIL NONE 16/8/2018 1.054 100 1806306SB-31-MS-025-3.0-3.5-060820181806306-14

MSD SOIL NONE 16/8/2018 1.018 100 1806306SS-31-MS-039-060820181806306-3

DUP SOIL NONE 16/8/2018 1.057 100 1806306SB-31-MS-025-3.0-3.5-060820181806306-14

DUP SOIL NONE 16/8/2018 1.017 100 1806306SS-31-MS-039-060820181806306-3

SMP SOIL NONE 16/8/2018 1.003 100 1806306SB-31-MS-015-3.0-3.5-060820181806306-10

SMP SOIL NONE 16/8/2018 1.077 100 1806306SB-31-NNWP03-001-1.0-1.5-0601806306-11

SMP SOIL NONE 16/8/2018 1.057 100 1806306SB-31-NNWP03-001-3.0-3.5-0601806306-12

SMP SOIL NONE 16/8/2018 1.021 100 1806306SB-31-MS-025-1.0-1.5-060820181806306-13

SMP SOIL NONE 16/8/2018 1.059 100 1806306SB-31-MS-025-3.0-3.5-060820181806306-14

SMP SOIL NONE 16/8/2018 1.065 100 1806306SB-31-MS-025-3.0-3.5-060820181806306-15

SMP SOIL NONE 16/8/2018 1.002 100 1806306SB-31-MS-027-1.0-1.5-060820181806306-16

SMP SOIL NONE 16/8/2018 1.005 100 1806306SB-31-MS-027-3.0-3.5-060820181806306-17

SMP SOIL NONE 16/8/2018 1.052 100 1806306SB-31-NNWP04-001-1.0-1.5-0601806306-18

SMP SOIL NONE 16/8/2018 1.023 100 1806306SB-31-NNWP04-001-3.0-3.5-0601806306-19

SMP SOIL NONE 16/8/2018 1.002 100 1806306SS-31-MS-038-060820181806306-2

SMP SOIL NONE 16/8/2018 1.038 100 1806306SB-31-NNWP04-002-1.0-1.5-0601806306-20

SMP SOIL NONE 16/8/2018 1.017 100 1806306SS-31-MS-039-060820181806306-3

SMP SOIL NONE 16/8/2018 1.079 100 1806306SS-31-NNWP03-001-060820181806306-4

SMP SOIL NONE 16/8/2018 1.008 100 1806306SS-31-NNWP04-001-060820181806306-5

SMP SOIL NONE 16/8/2018 1.025 100 1806306SS-31-NNWP04-002-060820181806306-6

SMP SOIL NONE 16/8/2018 1.018 100 1806306SS-31-NNWP05-001-060820181806306-7

SMP SOIL NONE 16/8/2018 1.005 100 1806306SS-31-MS-039-06082018-DUP1806306-8

SMP SOIL NONE 16/8/2018 1.014 100 1806306SB-31-MS-015-1.0-1.5-060820181806306-9

Page 1 of 2 Monday, July 30, 2018Date Printed:
LIMS Version:  6.867

ALS -- Fort Collins

49 of 442



Prep Batch ID:  IP180721-6

Start Date: 07/21/18
Start Time: 15:32

End Date: 07/21/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 07/21/18

Time Validated: 16:10

Batch Created By: jml

Date Created: 07/21/18

Time Created: 15:49Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:11

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 108 90 - 110%7440-38-2 0.0215

MOLYBDENUM 0.02 0.0002 98 90 - 110%7439-98-7 0.0195

SELENIUM 0.02 0.001 100 90 - 110%7782-49-2 0.0201

THORIUM 0.002 0.00002 105 90 - 110%7440-29-1 0.00210

URANIUM 0.002 0.00001 99 90 - 110%7440-61-1 0.00199

VANADIUM 0.02 0.0005 95 90 - 110%7440-62-2 0.0191
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:37

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 108 90 - 110%7782-49-2 0.0108

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000985

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.00999
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:22

File Name: 019SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:02

File Name: 030SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 110 90 - 110%7440-38-2 0.0110

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:23

File Name: 035SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 107 90 - 110%7782-49-2 0.0107

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00994
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:10

File Name: 047SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:52

File Name: 059SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 106 90 - 110%7440-38-2 0.0106

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV7

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:25

File Name: 068SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.00999

Page 8 of 38Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867

ALS -- Fort Collins

58 of 442



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV8

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:58

File Name: 008SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 109 90 - 110%7440-38-2 0.0109

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00990
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV9

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:43

File Name: 020SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 108 90 - 110%7440-38-2 0.0108

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV10

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:30

File Name: 033SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00980
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:51

File Name: 037SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00990
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:36

File Name: 049SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00989

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00988
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:20

File Name: 061SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:07

File Name: 074SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00988
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:55

File Name: 086SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00987
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV16

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:37

File Name: 098SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00984
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV17

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:09

File Name: 107SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00982
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV18

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:57

File Name: 119SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV19

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 0:42

File Name: 131SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00992
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Data Package ID: IM1806306-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV20

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 1:27

File Name: 144SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00981

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00974
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV21

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 2:12

File Name: 156SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV22

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 2:54

File Name: 168SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV23

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 3:39

File Name: 180SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 106 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00981
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV24

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 4:03

File Name: 186SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000998

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.00999
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV25

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 4:48

File Name: 198SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00961

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000969

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00981
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV26

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 5:32

File Name: 210SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00993

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000971

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00973
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV27

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 6:02

File Name: 218SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 106 90 - 110%7439-98-7 0.0106

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00992

THORIUM 0.001 0.00002 98 90 - 110%7440-29-1 0.000981

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00980
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV28

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 6:50

File Name: 230SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000993

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00961
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV29

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 7:32

File Name: 242SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00963

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000969

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00970
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV30

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 8:11

File Name: 253SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000992

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00957

Page 31 of 38Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867

ALS -- Fort Collins

81 of 442



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 8:42

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 104 90 - 110%7440-38-2 0.0209

MOLYBDENUM 0.02 0.0002 98 90 - 110%7439-98-7 0.0195

SELENIUM 0.02 0.001 105 90 - 110%7782-49-2 0.0210

THORIUM 0.002 0.00002 94 90 - 110%7440-29-1 0.00189

URANIUM 0.002 0.00001 98 90 - 110%7440-61-1 0.00196

VANADIUM 0.02 0.0005 91 90 - 110%7440-62-2 0.0183
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 9:09

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00959

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00996

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000937

VANADIUM 0.01 0.0005 95 90 - 110%7440-62-2 0.00954
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 9:35

File Name: 012SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00956

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 93 90 - 110%7440-61-1 0.000927

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00977
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 10:22

File Name: 024SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00979

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00999

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 98 90 - 110%7440-29-1 0.000976

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000964

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00967
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:04

File Name: 036SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00945

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 96 90 - 110%7440-29-1 0.000963

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000956

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00972
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:50

File Name: 048SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00985

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000994

URANIUM 0.001 0.00001 93 90 - 110%7440-61-1 0.000935

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00979
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:14

File Name: 053SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00949

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 109 90 - 110%7782-49-2 0.0108

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000973

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000948

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00973
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:16:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

JVANADIUM 0.00057440-62-2 -0.000061
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:43:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:28:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:08:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:29:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:16:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:58:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB7

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:37:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB8

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:04:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB9

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:48:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB10

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:36:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:57:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:42:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 13 of 38Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867

ALS -- Fort Collins

101 of 442



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:26:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:13:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:01:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB16

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:43:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB17

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:15:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB18

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:03:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB19

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:48:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB20

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:33:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB21

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:18:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB22

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:00:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB23

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:45:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB24

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:09:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB25

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:53:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB26

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:38:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

JVANADIUM 0.00057440-62-2 -0.000059
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB27

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:08:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB28

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:56:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB29

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:38:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 30 of 38Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867

ALS -- Fort Collins

118 of 442



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB30

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:17:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:48:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:15:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:40:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:28:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:10:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:56:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:20:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 38 of 38Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867

ALS -- Fort Collins

126 of 442



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1047440-38-2 0.01 0.01040

MOLYBDENUM 0.2 1057439-98-7 0.21 0.212 0.22200

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1197440-29-1 0.001 0.00119

URANIUM 1057440-61-1 0.001 0.00105

VANADIUM 1047440-62-2 0.01 0.01040
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA2 ICSAB2 ICSA2 ICSAB2

ARSENIC 1037440-38-2 0.01 0.01030

MOLYBDENUM 0.2 1057439-98-7 0.21 0.21 0.22

SELENIUM 1037782-49-2 0.01 0.01030

THORIUM 1167440-29-1 0.001 0.00116

URANIUM 1057440-61-1 0.001 0.00105

VANADIUM 1007440-62-2 0.01 0.01
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW6020

ICPMS Metals

Date Analyzed: 07/23/2018
Run ID: IM180723-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1027440-38-2 0.01 0.01020

MOLYBDENUM 0.2 1027439-98-7 0.21 0.20700 0.21500

SELENIUM 1057782-49-2 0.01 0.0105

THORIUM 1047440-29-1 0.001 0.00104

URANIUM 1017440-61-1 0.001 0.00101

VANADIUM 977440-62-2 0.01 0.00965
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2
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File Name: 001CALB.
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 10:46   RINSE 1

6/26/2018 10:52   RINSE 1

6/26/2018 10:58   BLANK 1

6/26/2018 11:04   H/1000 1

6/26/2018 11:07   H/100 1

6/26/2018 11:10   H/10 1

6/26/2018 11:16   HIGH 1

6/26/2018 12:11   ICV 1

6/26/2018 12:16   ICB 1

6/26/2018 12:22   LIV 1

6/26/2018 12:25   ICSA1 1

6/26/2018 12:31   ICSAB1 1

6/26/2018 12:37   CCV1 1

6/26/2018 12:43   CCB1 1

6/26/2018 12:46Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7 10

6/26/2018 12:49Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7SER 50

6/26/2018 12:52Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7DUP 10

6/26/2018 12:55Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7MS 10

6/26/2018 12:58Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7MSD 10

6/26/2018 13:01Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7A 10

6/26/2018 13:07Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-8 10

6/26/2018 13:10Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-9 10

6/26/2018 13:13Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-10 10

6/26/2018 13:16Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-11 10

6/26/2018 13:22   CCV2 1

6/26/2018 13:28   CCB2 1

6/26/2018 13:31Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-12 10

6/26/2018 13:35Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-13 10

6/26/2018 13:38Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-14 10

6/26/2018 13:41Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-15 10

6/26/2018 13:44Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-16 10

6/26/2018 13:47Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-17 10

6/26/2018 13:50Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-18 10

6/26/2018 13:53Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-19 10

6/26/2018 13:56Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-20 10

Page 1 of 10 Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1
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File Name: 030SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 14:02   CCV3 1

6/26/2018 14:08   CCB3 1

6/26/2018 14:11Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806234-12 100

6/26/2018 14:20   LCV1 1

6/26/2018 14:23   CCV4 1

6/26/2018 14:29   CCB4 1

6/26/2018 14:32Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IP180616-5MB 10

6/26/2018 14:35Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IM180616-5LCS 10

6/26/2018 14:41Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1 10

6/26/2018 14:44Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1SER 50

6/26/2018 14:47Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1DUP 10

6/26/2018 14:50Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1MS 10

6/26/2018 14:53Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1MSD 10

6/26/2018 14:56Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1A 10

6/26/2018 15:02Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-2 10

6/26/2018 15:05Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-3 10

6/26/2018 15:10   CCV5 1

6/26/2018 15:16   CCB5 1

6/26/2018 15:19Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-4 10

6/26/2018 15:23Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-5 10

6/26/2018 15:26Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-6 10

6/26/2018 15:29Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-7 10

6/26/2018 15:32Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-8 10

6/26/2018 15:35Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-9 10

6/26/2018 15:38Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-10 10

6/26/2018 15:40Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-11 10

6/26/2018 15:43Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-12 10

6/26/2018 15:46Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-13 10

6/26/2018 15:52   CCV6 1

6/26/2018 15:58   CCB6 1

6/26/2018 16:01Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-14 10

6/26/2018 16:04Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-15 10

6/26/2018 16:07Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-16 10

6/26/2018 16:10Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-17 10

6/26/2018 16:13Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-18 10
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File Name: 066SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 16:16Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-19 10

6/26/2018 16:19Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-20 10

6/26/2018 16:25   CCV7 1

6/26/2018 16:37   CCB7 1

6/26/2018 16:40Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806235-6 100

6/26/2018 16:43Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806235-7 100

6/26/2018 16:46Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806235-8 100

6/26/2018 16:55   LCV2 1

6/26/2018 16:58   CCV8 1

6/26/2018 17:04   CCB8 1

6/26/2018 17:07Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-4 10

6/26/2018 17:10Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-6 10

6/26/2018 17:13Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-7 10

6/26/2018 17:16Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8 10

6/26/2018 17:19Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8SER 50

6/26/2018 17:22Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8DUP 10

6/26/2018 17:25Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8MS 10

6/26/2018 17:28Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8MSD 10

6/26/2018 17:31Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8A 10

6/26/2018 17:37Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-9 10

6/26/2018 17:43   CCV9 1

6/26/2018 17:48   CCB9 1

6/26/2018 17:51Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-11 10

6/26/2018 17:54Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-12 10

6/26/2018 17:57Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13 10

6/26/2018 18:00Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13SER 50

6/26/2018 18:03Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13DUP 10

6/26/2018 18:06Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13MS 10

6/26/2018 18:09Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13MSD 10

6/26/2018 18:12Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13A 10

6/26/2018 18:18Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-14 10

6/26/2018 18:27   LCV3 1

6/26/2018 18:30   CCV10 1

6/26/2018 18:36   CCB10 1

6/26/2018 18:39   ICSA2 1
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File Name: 036SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 18:45   ICSAB2 1

6/26/2018 18:51   CCV11 1

6/26/2018 18:57   CCB11 1

6/26/2018 19:00Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   IP180619-8MB 10

6/26/2018 19:03Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   IM180619-8LCS 10

6/26/2018 19:09Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-1 10

6/26/2018 19:12Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-2 10

6/26/2018 19:15   ZZZ 1

6/26/2018 19:18Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-4 10

6/26/2018 19:21   ZZZ 1

6/26/2018 19:24   ZZZ 1

6/26/2018 19:27   ZZZ 1

6/26/2018 19:30   ZZZ 1

6/26/2018 19:36   CCV12 1

6/26/2018 19:42   CCB12 1

6/26/2018 19:45   ZZZ 1

6/26/2018 19:48   ZZZ 1

6/26/2018 19:53Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-6 10

6/26/2018 19:56Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-8 10

6/26/2018 19:59Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-9 10

6/26/2018 20:02Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-10 10

6/26/2018 20:05Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-11 10

6/26/2018 20:08Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12 10

6/26/2018 20:11Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12SER 50

6/26/2018 20:14Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12DUP 10

6/26/2018 20:20   CCV13 1

6/26/2018 20:26   CCB13 1

6/26/2018 20:29Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12MS 10

6/26/2018 20:32Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12MSD 10

6/26/2018 20:35Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12A 10

6/26/2018 20:41Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-13 10

6/26/2018 20:44Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-15 10

6/26/2018 20:47Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-16 10

6/26/2018 20:50Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-17 10

6/26/2018 20:53Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-18 10
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File Name: 071SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 20:56Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1805385-15 100

6/26/2018 21:04   LCV4 1

6/26/2018 21:07   CCV14 1

6/26/2018 21:13   CCB14 1

6/26/2018 21:16   ZZZ 1

6/26/2018 21:19   IM180620-2LCS 10

6/26/2018 21:25   1806265-1 10

6/26/2018 21:28   1806265-2 10

6/26/2018 21:31   1806265-3 10

6/26/2018 21:34   1806265-3SER 50

6/26/2018 21:37   1806265-3DUP 10

6/26/2018 21:40   1806265-3MS 10

6/26/2018 21:43   1806265-3MSD 10

6/26/2018 21:49   1806265-4 10

6/26/2018 21:55   CCV15 1

6/26/2018 22:01   CCB15 1

6/26/2018 22:04   1806300-1 10

6/26/2018 22:07   1806300-2 10

6/26/2018 22:10   1806300-3 10

6/26/2018 22:13   1806300-4 10

6/26/2018 22:16   1806300-5 10

6/26/2018 22:19   1806300-6 10

6/26/2018 22:22   1806350-1 10

6/26/2018 22:25   1806350-2 10

6/26/2018 22:28   1806350-3 10

6/26/2018 22:31   1806359-1 10

6/26/2018 22:37   CCV16 1

6/26/2018 22:43   CCB16 1

6/26/2018 22:46   1806359-2 10

6/26/2018 22:49   1806359-4 10

6/26/2018 22:51   1806359-5 10

6/26/2018 22:54   1806359-7 10

6/26/2018 22:57   1806359-8 10

6/26/2018 23:06   LCV5 1

6/26/2018 23:09   CCV17 1
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File Name: 108SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 23:15   CCB17 1

6/26/2018 23:18   FP180621-2MB 10

6/26/2018 23:21   IP180622-2MB 10

6/26/2018 23:24   IM180622-2LCS 10

6/26/2018 23:30   1806417-1 10

6/26/2018 23:33   1806417-1SER 50

6/26/2018 23:36   1806417-1DUP 10

6/26/2018 23:39   1806417-1MS 10

6/26/2018 23:42   1806417-1MSD 10

6/26/2018 23:48   1806417-2 10

6/26/2018 23:51   1806417-2SER 50

6/26/2018 23:57   CCV18 1

6/27/2018 00:03   CCB18 1

6/27/2018 00:06   1806417-2DUP 10

6/27/2018 00:09   1806417-2MS 10

6/27/2018 00:12   1806417-2MSD 10

6/27/2018 00:18   1806417-3 10

6/27/2018 00:21   1806417-4 10

6/27/2018 00:24   1806417-5 10

6/27/2018 00:27   1806417-6 10

6/27/2018 00:30   1806417-7 10

6/27/2018 00:33   1806417-8 10

6/27/2018 00:36   1806417-9 10

6/27/2018 00:42   CCV19 1

6/27/2018 00:48   CCB19 1

6/27/2018 00:51   1806417-10 10

6/27/2018 00:54   1806417-11 10

6/27/2018 00:57   1806417-12 10

6/27/2018 01:00   1806417-13 10

6/27/2018 01:03   1806417-14 10

6/27/2018 01:06   1806417-15 10

6/27/2018 01:09   1806417-16 10

6/27/2018 01:12   1806498-1 10

6/27/2018 01:15   1806498-2 10

6/27/2018 01:24   LCV6 1

Page 6 of 10 Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867
ALS -- Fort Collins

136 of 442



File Name: 144SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 01:27   CCV20 1

6/27/2018 01:33   CCB20 1

6/27/2018 01:36   IP180622-1MB 10

6/27/2018 01:39   IM180622-1LCS 10

6/27/2018 01:45   1805394-1 10

6/27/2018 01:48   1805394-2 10

6/27/2018 01:51   1805394-3 10

6/27/2018 01:54   1805394-3SER 50

6/27/2018 01:57   1805394-3DUP 10

6/27/2018 02:00   1805394-3MS 10

6/27/2018 02:03   1805394-3MSD 10

6/27/2018 02:06   1805394-3A 10

6/27/2018 02:12   CCV21 1

6/27/2018 02:18   CCB21 1

6/27/2018 02:21   1805394-4 10

6/27/2018 02:24   1805394-5 10

6/27/2018 02:27   1805394-6 10

6/27/2018 02:30   1805394-7 10

6/27/2018 02:33   1805394-8 10

6/27/2018 02:36   1805394-10 10

6/27/2018 02:39   1805394-11 10

6/27/2018 02:42   1805394-11SER 50

6/27/2018 02:45   1805394-11DUP 10

6/27/2018 02:48   1805394-11MS 10

6/27/2018 02:54   CCV22 1

6/27/2018 03:00   CCB22 1

6/27/2018 03:03   1805394-11MSD 10

6/27/2018 03:06   1805394-11A 10

6/27/2018 03:12   1805394-12 10

6/27/2018 03:15   1805394-14 10

6/27/2018 03:18   1805394-16 10

6/27/2018 03:21   1805394-18 10

6/27/2018 03:24   ZZZ 1

6/27/2018 03:27   ZZZ 1

6/27/2018 03:30   1805621-1 10
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File Name: 179SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 03:33   1806382-1 10

6/27/2018 03:39   CCV23 1

6/27/2018 03:45   CCB23 1

6/27/2018 03:48   1806382-2 10

6/27/2018 03:51   1806469-1 10

6/27/2018 04:00   LCV7 1

6/27/2018 04:03   CCV24 1

6/27/2018 04:09   CCB24 1

6/27/2018 04:12   IP180621-2MB 10

6/27/2018 04:15   FP180619-2MB 10

6/27/2018 04:18   IM180621-2LCS 10

6/27/2018 04:24   1806146-8 10

6/27/2018 04:27   1806146-9 10

6/27/2018 04:30   1806310-3 10

6/27/2018 04:33   1806310-13 10

6/27/2018 04:36   1806319-2 10

6/27/2018 04:39   1806319-2SER 50

6/27/2018 04:42   1806319-2DUP 10

6/27/2018 04:48   CCV25 1

6/27/2018 04:53   CCB25 1

6/27/2018 04:56   1806319-2MS 10

6/27/2018 04:59   1806319-2MSD 10

6/27/2018 05:05   1806319-6 10

6/27/2018 05:08   1806319-10 10

6/27/2018 05:11   1806319-15 10

6/27/2018 05:14   1806319-16 10

6/27/2018 05:17   1806319-22 10

6/27/2018 05:20   1806319-32 10

6/27/2018 05:23   1806319-33 10

6/27/2018 05:26   1806323-1 10

6/27/2018 05:32   CCV26 1

6/27/2018 05:38   CCB26 1

6/27/2018 05:41   1806325-6 10

6/27/2018 05:44   1806325-19 10

6/27/2018 05:47   1806358-1 10
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File Name: 215SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 05:50   1806358-2 10

6/27/2018 05:59   LCV8 1

6/27/2018 06:02   CCV27 1

6/27/2018 06:08   CCB27 1

6/27/2018 06:11   IP180620-3MB 10

6/27/2018 06:14   IM180620-3LCS 10

6/27/2018 06:20   1806080-2 10

6/27/2018 06:23   1806148-4 10

6/27/2018 06:26   1806148-4SER 50

6/27/2018 06:29   1806148-4DUP 10

6/27/2018 06:32   1806148-4MS 10

6/27/2018 06:35   1806148-4MSD 10

6/27/2018 06:41   1806148-7 10

6/27/2018 06:44   1806280-21 10

6/27/2018 06:50   CCV28 1

6/27/2018 06:56   CCB28 1

6/27/2018 06:59   1806280-29 10

6/27/2018 07:02   1806288-4 10

6/27/2018 07:05   1806290-13 10

6/27/2018 07:08   1806291-19 10

6/27/2018 07:11   1806291-23 10

6/27/2018 07:14   1806301-5 10

6/27/2018 07:17   1806301-7 10

6/27/2018 07:20   1806301-8 10

6/27/2018 07:23   1806301-21 10

6/27/2018 07:26   1806303-18 10

6/27/2018 07:32   CCV29 1

6/27/2018 07:38   CCB29 1

6/27/2018 07:41   1806304-6 10

SS-31-NNWP05-001-06082018 6/27/2018 07:44   1806306-1 10

6/27/2018 07:47   1806307-4 10

6/27/2018 07:50   1806308-12 10

6/27/2018 07:53   1806363-3 10

6/27/2018 07:56   1806363-3SER 50

6/27/2018 07:59   1806363-3DUP 10

Page 9 of 10 Monday, July 30, 2018Date Printed:

Data Package ID: IM1806306-1

LIMS Version:  6.867
ALS -- Fort Collins

139 of 442



File Name: 251SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 08:02   1806363-3MS 10

6/27/2018 08:05   1806363-3MSD 10

6/27/2018 08:11   CCV30 1

6/27/2018 08:17   CCB30 1

6/27/2018 08:20   1806363-4 10

6/27/2018 08:29   LCV9 1

6/27/2018 08:32   CCV31 1

6/27/2018 08:38   CCB31 1
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File Name: 001CALB.
AnalRunID: IM180723-10A1
CalibRefID: IM180723-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/23/2018

7/23/2018 06:25   RINSE 1

7/23/2018 06:31   RINSE 1

7/23/2018 06:37   BLANK 1

7/23/2018 06:43   H/1000 1

7/23/2018 06:46   H/100 1

7/23/2018 06:49   H/10 1

7/23/2018 06:55   HIGH 1

7/23/2018 08:42   ICV 1

7/23/2018 08:48   ICB 1

7/23/2018 08:54   LIV 1

7/23/2018 08:57   ICSA1 1

7/23/2018 09:03   ICSAB1 1

7/23/2018 09:09   CCV1 1

7/23/2018 09:15   CCB1 1

7/23/2018 09:20Ag,Al,As,B,Ba,Be,Bi,Ca,Cd,Ce,Co,Cr,Fe,In,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Th,Ti,Tl,U,V,Y,Zn   1806614-3 10000

7/23/2018 09:32   LCV1 1

7/23/2018 09:35   CCV2 1

7/23/2018 09:40   CCB2 1

7/23/2018 09:43   IP180721-6MB 10

7/23/2018 09:46   IM180721-6LCS 10

SS-31-MS-038-06082018 7/23/2018 09:52   1806306-2 10

SS-31-MS-039-06082018 7/23/2018 09:55   1806306-3 10

SS-31-MS-039-06082018 7/23/2018 09:58   1806306-3SER 50

SS-31-MS-039-06082018 7/23/2018 10:01   1806306-3DUP 10

SS-31-MS-039-06082018 7/23/2018 10:04   1806306-3MS 10

SS-31-MS-039-06082018 7/23/2018 10:07   1806306-3MSD 10

SS-31-MS-039-06082018 7/23/2018 10:10   1806306-3A 10

SS-31-NNWP03-001-06082018 7/23/2018 10:16   1806306-4 10

7/23/2018 10:22   CCV3 1

7/23/2018 10:28   CCB3 1

SS-31-NNWP04-001-06082018 7/23/2018 10:31   1806306-5 10

SS-31-NNWP04-002-06082018 7/23/2018 10:34   1806306-6 10

SS-31-NNWP05-001-06082018 7/23/2018 10:37   1806306-7 10

SS-31-MS-039-06082018-DUP 7/23/2018 10:40   1806306-8 10

SB-31-MS-015-1.0-1.5-060820 7/23/2018 10:43   1806306-9 10
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File Name: 031SMPL_
AnalRunID: IM180723-10A1
CalibRefID: IM180723-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/23/2018

SB-31-MS-015-3.0-3.5-060820 7/23/2018 10:46   1806306-10 10

SB-31-NNWP03-001-1.0-1.5-0 7/23/2018 10:49   1806306-11 10

SB-31-NNWP03-001-3.0-3.5-0 7/23/2018 10:52   1806306-12 10

SB-31-MS-025-1.0-1.5-060820 7/23/2018 10:55   1806306-13 10

SB-31-MS-025-3.0-3.5-060820 7/23/2018 10:58   1806306-14 10

7/23/2018 11:04   CCV4 1

7/23/2018 11:10   CCB4 1

SB-31-MS-025-3.0-3.5-060820 7/23/2018 11:13   1806306-14SER 50

SB-31-MS-025-3.0-3.5-060820 7/23/2018 11:16   1806306-14DUP 10

SB-31-MS-025-3.0-3.5-060820 7/23/2018 11:19   1806306-14MS 10

SB-31-MS-025-3.0-3.5-060820 7/23/2018 11:22   1806306-14MSD 10

SB-31-MS-025-3.0-3.5-060820 7/23/2018 11:25   1806306-14A 10

SB-31-MS-025-3.0-3.5-060820 7/23/2018 11:31   1806306-15 10

SB-31-MS-027-1.0-1.5-060820 7/23/2018 11:34   1806306-16 10

SB-31-MS-027-3.0-3.5-060820 7/23/2018 11:37   1806306-17 10

SB-31-NNWP04-001-1.0-1.5-0 7/23/2018 11:40   1806306-18 10

SB-31-NNWP04-001-3.0-3.5-0 7/23/2018 11:44   1806306-19 10

7/23/2018 11:50   CCV5 1

7/23/2018 11:56   CCB5 1

SB-31-NNWP04-002-1.0-1.5-0 7/23/2018 11:59   1806306-20 10

7/23/2018 12:11   LCV2 1

7/23/2018 12:14   CCV6 1

7/23/2018 12:20   CCB6 1

7/23/2018 12:23   IP180721-7MB 10

7/23/2018 12:26   IM180721-7LCS 10

7/23/2018 12:32   1806325-1 10

7/23/2018 12:35   1806325-1SER 50

7/23/2018 12:38   1806325-1DUP 10

7/23/2018 12:41   1806325-1MS 10

7/23/2018 12:44   1806325-1MSD 10

7/23/2018 12:47   1806325-1A 10

7/23/2018 12:53   1806325-2 10

7/23/2018 12:56   1806325-3 10

7/23/2018 13:02   CCV7 1

7/23/2018 13:07   CCB7 1
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File Name: 067SMPL_
AnalRunID: IM180723-10A1
CalibRefID: IM180723-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/23/2018

7/23/2018 13:10   1806325-4 10

7/23/2018 13:13   1806325-5 10

7/23/2018 13:16   1806325-7 10

7/23/2018 13:19   1806325-8 10

7/23/2018 13:22   1806325-9 10

7/23/2018 13:25   1806325-10 10

7/23/2018 13:28   1806325-10SER 50

7/23/2018 13:31   1806325-10DUP 10

7/23/2018 13:34   1806325-10MS 10

7/23/2018 13:37   1806325-10MSD 10

7/23/2018 13:43   CCV8 1

7/23/2018 13:49   CCB8 1

7/23/2018 13:52   1806325-10A 10

7/23/2018 13:58   1806325-12 10

7/23/2018 14:01   1806325-13 10

7/23/2018 14:04   1806325-13SER 50

7/23/2018 14:07   1806325-13DUP 10

7/23/2018 14:10   1806325-13MS 10

7/23/2018 14:13   1806325-13MSD 10

7/23/2018 14:16   1806325-13A 10

7/23/2018 14:22   1806325-14 10

7/23/2018 14:25   1806325-15 10

7/23/2018 14:31   CCV9 1

7/23/2018 14:37   CCB9 1

7/23/2018 14:40   1806325-16 10

7/23/2018 14:43   1806325-17 10

7/23/2018 14:46   1806325-18 10

7/23/2018 14:58   LCV3 1

7/23/2018 15:01   CCV10 1

7/23/2018 15:07   CCB10 1

7/23/2018 15:10   IP180723-1MB 10

7/23/2018 15:13   IM180723-1LCS 10

7/23/2018 15:19   1807126-8 10

7/23/2018 15:22   1807126-9 10

7/23/2018 15:25   1807146-2 10
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File Name: 010SMPL_
AnalRunID: IM180723-10A1
CalibRefID: IM180723-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/23/2018

7/23/2018 15:28   1807146-2SER 50

7/23/2018 15:31   1807146-2DUP 10

7/23/2018 15:34   1807146-2MS 10

7/23/2018 15:37   1807146-2MSD 10

7/23/2018 15:43   1807146-6 10

7/23/2018 15:49   CCV11 1

7/23/2018 15:55   CCB11 1

7/23/2018 15:58   1807146-10 10

7/23/2018 16:01   1807146-15 10

7/23/2018 16:04   1807146-16 10

7/23/2018 16:07   1807146-22 10

7/23/2018 16:10   1807323-1 10

7/23/2018 16:13   1807323-1SER 50

7/23/2018 16:16   1807323-1MS 10

7/23/2018 16:19   1807323-1MSD 10

7/23/2018 16:25   1807323-2 10

7/23/2018 16:28   1807323-4 10

7/23/2018 16:34   CCV12 1

7/23/2018 16:40   CCB12 1

7/23/2018 16:43   1807323-5 10

7/23/2018 16:46   1807344-1 10

7/23/2018 16:49   1807391-7 10

7/23/2018 16:52   1807391-7SER 50

7/23/2018 16:55   1807391-7DUP 10

7/23/2018 16:58   1807391-7MS 10

7/23/2018 17:01   1807391-7MSD 10

7/23/2018 17:07   1807391-9 10

7/23/2018 17:19   LCV4 1

7/23/2018 17:22   CCV13 1

7/23/2018 17:28   CCB13 1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW7470A    

Mercury

Date Analyzed: 05-Jul-18

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 27-Jun-18

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180627-1
% Moisture: N/A

ml
ml

Run ID: HG180705-2a2
QCBatchID: HG180627-1-1

Method Blank

Lab ID: HG180627-1MB

MG/LResult Units:

File Name: hg180705-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.00021 0.000060.00006 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW7471AA   

Mercury

Date Analyzed: 18-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 28-Jun-18

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180628-5
% Moisture: N/A

g
ml

Run ID: HG180718-2A2
QCBatchID: HG180628-5-1

Method Blank

Lab ID: HG180628-5MB

MG/KGResult Units:

File Name: HG180718-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.0071 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW7470A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/05/2018

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 06/27/2018

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180627-1
% Moisture: N/A

ml
ml

Run ID: HG180705-2a2
QCBatchID: HG180627-1-1

Lab ID: HG180627-1LCS

MG/LResult Units:
Clean DF: 1

File Name: hg180705-2Prep Method: METHOD

MERCURY 0.001 0.00020.00101 101 80 - 120%7439-97-6

Page 1 of 2Monday, July 30, 2018Date Printed:

Data Package ID: HG1806306-1

LIMS Version:  6.867

ALS -- Fort Collins

147 of 442



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/18/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 06/28/2018

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180628-5
% Moisture: N/A

g
ml

Run ID: HG180718-2A2
QCBatchID: HG180628-5-1

Lab ID: HG180628-5LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG180718-2Prep Method: METHOD

MERCURY 0.167 0.03330.17 102 80 - 120%7439-97-6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW7471AA   
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 18-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 28-Jun-18

Sample Aliquot: 0.618
Final Volume: 100

Prep Batch: HG180628-5
% Moisture: 0.4

g
ml

Run ID: HG180718-2A2
QCBatchID: HG180628-5-1

LabID: 1806306-3MS
Field ID: SS-31-MS-039-06082018

Result Units: MG/KG

Prep Method: METHOD

File Name: HG180718-2

MERCURY 0.3250.0325 107 80 - 120%7439-97-6 0.000059 U 0.347

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 18-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 28-Jun-18

Sample Aliquot: 0.608
Final Volume: 100

Prep Batch: HG180628-5
% Moisture: 0.4

g
ml

Run ID: HG180718-2A2
QCBatchID: HG180628-5-1

LabID: 1806306-3MSD
Field ID: SS-31-MS-039-06082018

Result Units: MG/KG

Prep Method: METHOD

File Name: HG180718-2

MERCURY 200.033 37439-97-6 1080.356 0.33
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW7471AA   
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 18-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 28-Jun-18

Sample Aliquot: 0.652
Final Volume: 100

Prep Batch: HG180628-5
% Moisture: 1.1

g
ml

Run ID: HG180718-2A2
QCBatchID: HG180628-5-1

LabID: 1806306-14MS
Field ID: SB-31-MS-025-3.0-3.5-0608

Result Units: MG/KG

Prep Method: METHOD

File Name: HG180718-2

MERCURY 0.310.031 109 80 - 120%7439-97-6 0.014 J 0.352

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 18-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 28-Jun-18

Sample Aliquot: 0.656
Final Volume: 100

Prep Batch: HG180628-5
% Moisture: 1.1

g
ml

Run ID: HG180718-2A2
QCBatchID: HG180628-5-1

LabID: 1806306-14MSD
Field ID: SB-31-MS-025-3.0-3.5-0608

Result Units: MG/KG

Prep Method: METHOD

File Name: HG180718-2

MERCURY 200.0308 07439-97-6 1090.352 0.308
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW7471

Mercury

Date Analyzed: 07/18/2018

Date Collected: 06/08/2018

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06/28/2018

Sample Aliquot: 0.618
Final Volume: 100

Prep Batch: HG180628-5
% Moisture: 0.4

g
ml

Run ID: HG180718-2A2
QCBatchID: HG180628-5-1

Duplicate Sample Results

Field ID: SS-31-MS-039-06082018

Result Units: MG/KG
Lab ID: 1806306-3D

File Name: HG180718-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

MERCURY 10.03250.0000585 207439-97-6 0.000059 U U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Method SW7471

Mercury

Date Analyzed: 07/18/2018

Date Collected: 06/08/2018

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06/28/2018

Sample Aliquot: 0.647
Final Volume: 100

Prep Batch: HG180628-5
% Moisture: 1.1

g
ml

Run ID: HG180718-2A2
QCBatchID: HG180628-5-1

Duplicate Sample Results

Field ID: SB-31-MS-025-3.0-3.5-0608

Result Units: MG/KG
Lab ID: 1806306-14D

File Name: HG180718-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

MERCURY 10.03130.0123 207439-97-6 0.014 J J
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Prep Batch ID:  HG180627-1

Start Date: 06/27/18
Start Time: 9:39

End Date: 06/27/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 06/27/18

Time Validated: 10:04

Batch Created By: KJM

Date Created: 06/27/18

Time Created: 9:41Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180627-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 20 20 1806288XXXXXXHG180627-1

LCS WATER NONE 1XXXXXX 20 20 1806288XXXXXXHG180627-1

MS WATER NONE 1XXXXXX 20 20 1806288XXXXXX1806288-4

MSD WATER NONE 1XXXXXX 20 20 1806288XXXXXX1806288-4

DUP WATER NONE 1XXXXXX 20 20 1806288XXXXXX1806288-4

SMP WATER NONE 1XXXXXX 20 20 1806280XXXXXX1806280-21

SMP WATER NONE 1XXXXXX 20 20 1806280XXXXXX1806280-29

SMP WATER NONE 1XXXXXX 20 20 1806285XXXXXX1806285-8

SMP WATER NONE 1XXXXXX 20 20 1806288XXXXXX1806288-4

SMP WATER NONE 1XXXXXX 20 20 1806290XXXXXX1806290-13

SMP WATER NONE 1XXXXXX 20 20 1806291XXXXXX1806291-19

SMP WATER NONE 1XXXXXX 20 20 1806291XXXXXX1806291-23

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-21

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-5

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-7

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-8

SMP WATER NONE 1XXXXXX 20 20 1806303XXXXXX1806303-18

SMP WATER NONE 1XXXXXX 20 20 1806304XXXXXX1806304-6

SMP WATER NONE 16/8/2018 20 20 1806306SS-31-NNWP05-001-06082018-1806306-1

SMP WATER NONE 1XXXXXX 20 20 1806307XXXXXX1806307-4

SMP WATER NONE 1XXXXXX 20 20 1806308XXXXXX1806308-12

SMP WATER NONE 1XXXXXX 20 20 1806310XXXXXX1806310-13

SMP WATER NONE 1XXXXXX 20 20 1806310XXXXXX1806310-3

SMP WATER NONE 1XXXXXX 20 20 1806323XXXXXX1806323-1

SMP WATER NONE 1XXXXXX 20 20 1806324XXXXXX1806324-16
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Prep Batch ID:  HG180627-1

Start Date: 06/27/18
Start Time: 9:39

End Date: 06/27/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 06/27/18

Time Validated: 10:04

Batch Created By: KJM

Date Created: 06/27/18

Time Created: 9:41Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Prep Batch ID:  HG180628-5

Start Date: 06/28/18
Start Time: 15:56

End Date: 06/28/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/02/18

Time Validated: 9:34

Batch Created By: KJM

Date Created: 06/28/18

Time Created: 15:59Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180628-5-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1806306XXXXXXHG180628-5

LCS SOIL NONE 1XXXXXX 0.6 100 1806306XXXXXXHG180628-5

MS SOIL NONE 16/8/2018 0.652 100 1806306SB-31-MS-025-3.0-3.5-060820181806306-14

MS SOIL NONE 16/8/2018 0.618 100 1806306SS-31-MS-039-060820181806306-3

MSD SOIL NONE 16/8/2018 0.656 100 1806306SB-31-MS-025-3.0-3.5-060820181806306-14

MSD SOIL NONE 16/8/2018 0.608 100 1806306SS-31-MS-039-060820181806306-3

DUP SOIL NONE 16/8/2018 0.647 100 1806306SB-31-MS-025-3.0-3.5-060820181806306-14

DUP SOIL NONE 16/8/2018 0.618 100 1806306SS-31-MS-039-060820181806306-3

SMP SOIL NONE 16/8/2018 0.639 100 1806306SB-31-MS-015-3.0-3.5-060820181806306-10

SMP SOIL NONE 16/8/2018 0.612 100 1806306SB-31-NNWP03-001-1.0-1.5-0601806306-11

SMP SOIL NONE 16/8/2018 0.642 100 1806306SB-31-NNWP03-001-3.0-3.5-0601806306-12

SMP SOIL NONE 16/8/2018 0.642 100 1806306SB-31-MS-025-1.0-1.5-060820181806306-13

SMP SOIL NONE 16/8/2018 0.653 100 1806306SB-31-MS-025-3.0-3.5-060820181806306-14

SMP SOIL NONE 16/8/2018 0.652 100 1806306SB-31-MS-025-3.0-3.5-060820181806306-15

SMP SOIL NONE 16/8/2018 0.602 100 1806306SB-31-MS-027-1.0-1.5-060820181806306-16

SMP SOIL NONE 16/8/2018 0.606 100 1806306SB-31-MS-027-3.0-3.5-060820181806306-17

SMP SOIL NONE 16/8/2018 0.642 100 1806306SB-31-NNWP04-001-1.0-1.5-0601806306-18

SMP SOIL NONE 16/8/2018 0.605 100 1806306SB-31-NNWP04-001-3.0-3.5-0601806306-19

SMP SOIL NONE 16/8/2018 0.674 100 1806306SS-31-MS-038-060820181806306-2

SMP SOIL NONE 16/8/2018 0.625 100 1806306SB-31-NNWP04-002-1.0-1.5-0601806306-20

SMP SOIL NONE 16/8/2018 0.61 100 1806306SS-31-MS-039-060820181806306-3

SMP SOIL NONE 16/8/2018 0.644 100 1806306SS-31-NNWP03-001-060820181806306-4

SMP SOIL NONE 16/8/2018 0.649 100 1806306SS-31-NNWP04-001-060820181806306-5

SMP SOIL NONE 16/8/2018 0.656 100 1806306SS-31-NNWP04-002-060820181806306-6

SMP SOIL NONE 16/8/2018 0.652 100 1806306SS-31-NNWP05-001-060820181806306-7

SMP SOIL NONE 16/8/2018 0.624 100 1806306SS-31-MS-039-06082018-DUP1806306-8

SMP SOIL NONE 16/8/2018 0.644 100 1806306SB-31-MS-015-1.0-1.5-060820181806306-9

SMP SOIL NONE 1XXXXXX 0.642 100 1806308XXXXXX1806308-11
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Prep Batch ID:  HG180628-5

Start Date: 06/28/18
Start Time: 15:56

End Date: 06/28/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/02/18

Time Validated: 9:34

Batch Created By: KJM

Date Created: 06/28/18

Time Created: 15:59Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7470

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Run ID: HG180705-2a2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00105 105 90 - 110ICV Initial Calibration 7/5/2018 10:27

N/A0.002 0.00020.00188 94 80 - 120CCV1 Continuing Calibration 7/5/2018 10:51

N/A0.002 0.00020.00190 95 80 - 120CCV2 Continuing Calibration 7/5/2018 11:18

N/A0.002 0.00020.00191 96 80 - 120CCV3 Continuing Calibration 7/5/2018 11:41

N/A0.002 0.00020.00192 96 80 - 120CCV4 Continuing Calibration 7/5/2018 12:03

N/A0.002 0.00020.00192 96 80 - 120CCV5 Continuing Calibration 7/5/2018 12:24

N/A0.002 0.00020.00193 97 80 - 120CCV6 Continuing Calibration 7/5/2018 12:48

N/A0.002 0.00020.00192 96 80 - 120CCV7 Continuing Calibration 7/5/2018 13:13
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Run ID: HG180718-2A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00106 106 90 - 110ICV Initial Calibration 7/18/2018 11:14

N/A0.002 0.00020.00203 102 80 - 120CCV1 Continuing Calibration 7/18/2018 11:38

N/A0.002 0.00020.00203 101 80 - 120CCV2 Continuing Calibration 7/18/2018 12:04

N/A0.002 0.00020.00204 102 80 - 120CCV3 Continuing Calibration 7/18/2018 12:27

N/A0.002 0.00020.00205 103 80 - 120CCV4 Continuing Calibration 7/18/2018 12:49

N/A0.002 0.00020.00205 103 80 - 120CCV5 Continuing Calibration 7/18/2018 13:10

N/A0.002 0.00020.00206 103 80 - 120CCV6 Continuing Calibration 7/18/2018 13:32

N/A0.002 0.00020.00206 103 80 - 120CCV7 Continuing Calibration 7/18/2018 13:51

N/A0.002 0.00020.00206 103 80 - 120CCV8 Continuing Calibration 7/18/2018 14:13

N/A0.002 0.00020.00205 103 80 - 120CCV9 Continuing Calibration 7/18/2018 14:34

N/A0.002 0.00020.00205 102 80 - 120CCV10 Continuing Calibration 7/18/2018 14:56

N/A0.002 0.00020.00204 102 80 - 120CCV11 Continuing Calibration 7/18/2018 15:15
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7470

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Run ID: HG180705-2a2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U7/5/2018Initial Calibration 10:29

CCB1 0.0000707 0.0002 U7/5/2018Continuing Calibration 10:53

CCB2 0.0000707 0.0002 U7/5/2018Continuing Calibration 11:20

CCB3 0.0000707 0.0002 U7/5/2018Continuing Calibration 11:43

CCB4 0.0000707 0.0002 U7/5/2018Continuing Calibration 12:05

CCB5 0.0000707 0.0002 U7/5/2018Continuing Calibration 12:26

CCB6 0.0000707 0.0002 U7/5/2018Continuing Calibration 12:50

CCB7 0.0000707 0.0002 U7/5/2018Continuing Calibration 13:16
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Run ID: HG180718-2A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U7/18/2018Initial Calibration 11:17

CCB1 0.0000707 0.0002 U7/18/2018Continuing Calibration 11:40

CCB2 0.0000707 0.0002 U7/18/2018Continuing Calibration 12:06

CCB3 0.0000707 0.0002 U7/18/2018Continuing Calibration 12:29

CCB4 0.0000707 0.0002 U7/18/2018Continuing Calibration 12:51

CCB5 0.0000707 0.0002 U7/18/2018Continuing Calibration 13:12

CCB6 0.0000707 0.0002 U7/18/2018Continuing Calibration 13:34

CCB7 0.0000707 0.0002 U7/18/2018Continuing Calibration 13:53

CCB8 0.0000707 0.0002 U7/18/2018Continuing Calibration 14:15

CCB9 0.0000707 0.0002 U7/18/2018Continuing Calibration 14:36

CCB10 0.0000707 0.0002 U7/18/2018Continuing Calibration 14:58

CCB11 0.0000707 0.0002 U7/18/2018Continuing Calibration 15:17
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: hg180705-2
AnalRunID: HG180705-2a1
CalibRefID: HG180705-2a1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/5/2018

7/5/2018 10:12std0 1

7/5/2018 10:14std1 1

7/5/2018 10:16std2 1

7/5/2018 10:18std3 1

7/5/2018 10:20std4 1

7/5/2018 10:22std5 1

7/5/2018 10:25std6 1

7/5/2018 10:27ICV 1

7/5/2018 10:29ICB 1

7/5/2018 10:31CRA1 1

7/5/2018 10:33HG180703-1MB 1

7/5/2018 10:35HG180703-1LCS 1

7/5/2018 10:411806750-2 10

7/5/2018 10:441806750-2L 50

7/5/2018 10:46ZZZ 1

7/5/2018 10:481806750-2MS 10

7/5/2018 10:51CCV1 1

7/5/2018 10:53CCB1 1

7/5/2018 10:551806750-2MSD 10

7/5/2018 10:581806750-2DUP 10

7/5/2018 11:00EX180627-6MB 1

7/5/2018 11:031806502-4 1

7/5/2018 11:051806502-4L 5

7/5/2018 11:071806502-4DUP 1

7/5/2018 11:091806502-4MS 1

7/5/2018 11:111806502-4MSD 1

7/5/2018 11:131806546-7 1

7/5/2018 11:151806546-25 1

7/5/2018 11:18CCV2 1

7/5/2018 11:20CCB2 1

7/5/2018 11:221806548-3 1

7/5/2018 11:241806548-11 1

7/5/2018 11:261806549-3 1

7/5/2018 11:281806549-7 1

7/5/2018 11:301806550-9 1
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File Name: hg180705-2
AnalRunID: HG180705-2a1
CalibRefID: HG180705-2a1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/5/2018

7/5/2018 11:331806551-3 1

7/5/2018 11:351806551-14 1

7/5/2018 11:371806551-17 1

7/5/2018 11:391806553-10 1

7/5/2018 11:41CCV3 1

7/5/2018 11:43CCB3 1

7/5/2018 11:461806568-20 1

7/5/2018 11:481806569-17 1

7/5/2018 11:501806572-6 1

7/5/2018 11:521806573-11 1

7/5/2018 11:541806576-5 1

7/5/2018 11:561806641-1 1

7/5/2018 11:581806501-1 1

7/5/2018 12:00CRA2 1

7/5/2018 12:03CCV4 1

7/5/2018 12:05CCB4 1

7/5/2018 12:07HG180627-1MB 1

7/5/2018 12:09HG180627-1LCS 1

7/5/2018 12:111806280-21 1

7/5/2018 12:131806280-29 1

7/5/2018 12:151806288-4 1

7/5/2018 12:181806288-4L 5

7/5/2018 12:201806288-4DUP 1

7/5/2018 12:221806288-4MS 1

7/5/2018 12:24CCV5 1

7/5/2018 12:26CCB5 1

7/5/2018 12:281806288-4MSD 1

7/5/2018 12:301806290-13 1

7/5/2018 12:331806291-19 1

7/5/2018 12:351806291-23 1

7/5/2018 12:371806301-5 1

7/5/2018 12:391806301-7 1

7/5/2018 12:411806301-8 1

7/5/2018 12:431806301-21 1

7/5/2018 12:451806303-18 1
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File Name: hg180705-2
AnalRunID: HG180705-2a1
CalibRefID: HG180705-2a1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/5/2018

7/5/2018 12:48CCV6 1

7/5/2018 12:50CCB6 1

7/5/2018 12:521806304-6 1

SS-31-NNWP05-001-06082018 7/5/2018 12:541806306-1 1

7/5/2018 12:561806307-4 1

7/5/2018 12:581806308-12 1

7/5/2018 13:011806310-3 1

7/5/2018 13:031806310-13 1

7/5/2018 13:051806323-1 1

7/5/2018 13:071806324-16 1

7/5/2018 13:091806285-8 1

7/5/2018 13:11CRA3 1

7/5/2018 13:13CCV7 1

7/5/2018 13:16CCB7 1
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File Name: HG180718-2
AnalRunID: HG180718-2A1
CalibRefID: HG180718-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/18/2018

7/18/2018 10:59STD0 1

7/18/2018 11:01STD1 1

7/18/2018 11:04STD2 1

7/18/2018 11:06STD3 1

7/18/2018 11:08STD4 1

7/18/2018 11:10STD5 1

7/18/2018 11:12STD6 1

7/18/2018 11:14ICV 1

7/18/2018 11:17ICB 1

7/18/2018 11:19CRA1 1

7/18/2018 11:21HG180626-4MB 1

7/18/2018 11:23HG180626-4LCS 1

7/18/2018 11:251806303-1 1

7/18/2018 11:271806303-2 1

7/18/2018 11:291806303-3 1

7/18/2018 11:311806303-4 1

7/18/2018 11:341806303-5 1

7/18/2018 11:361806303-6 1

7/18/2018 11:38CCV1 1

7/18/2018 11:40CCB1 1

7/18/2018 11:421806303-7 1

7/18/2018 11:441806303-8 1

7/18/2018 11:471806303-8L 5

7/18/2018 11:491806303-8DUP 1

7/18/2018 11:511806303-8MS 1

7/18/2018 11:531806303-8MSD 1

7/18/2018 11:551806303-9 1

7/18/2018 11:571806303-10 1

7/18/2018 11:591806303-11 1

7/18/2018 12:011806303-12 1

7/18/2018 12:04CCV2 1

7/18/2018 12:06CCB2 1

7/18/2018 12:081806303-13 1

7/18/2018 12:101806303-14 1

7/18/2018 12:121806303-15 1
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File Name: HG180718-2
AnalRunID: HG180718-2A1
CalibRefID: HG180718-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/18/2018

7/18/2018 12:141806303-16 1

7/18/2018 12:171806303-17 1

7/18/2018 12:191806303-19 1

7/18/2018 12:211806303-20 1

7/18/2018 12:231806303-21 1

7/18/2018 12:25CRA2 1

7/18/2018 12:27CCV3 1

7/18/2018 12:29CCB3 1

7/18/2018 12:32HG180628-4MB 1

7/18/2018 12:34HG180628-4LCS 1

7/18/2018 12:361806290-8 1

7/18/2018 12:381806290-9 1

7/18/2018 12:401806290-10 1

7/18/2018 12:421806290-10L 5

7/18/2018 12:441806290-10DUP 1

7/18/2018 12:461806290-10MS 1

7/18/2018 12:49CCV4 1

7/18/2018 12:51CCB4 1

7/18/2018 12:531806290-10MSD 1

7/18/2018 12:551806290-11 1

7/18/2018 12:571806290-12 1

7/18/2018 12:591806290-14 1

7/18/2018 13:021806304-1 1

7/18/2018 13:041806304-2 1

7/18/2018 13:061806304-3 1

7/18/2018 13:081806304-4 1

7/18/2018 13:10CCV5 1

7/18/2018 13:12CCB5 1

7/18/2018 13:141806304-5 1

7/18/2018 13:171806304-7 1

7/18/2018 13:191806304-8 1

7/18/2018 13:211806304-9 1

7/18/2018 13:231806304-10 1

7/18/2018 13:251806304-11 1

7/18/2018 13:271806304-12 1
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File Name: HG180718-2
AnalRunID: HG180718-2A1
CalibRefID: HG180718-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/18/2018

7/18/2018 13:291806304-13 1

7/18/2018 13:32CCV6 1

7/18/2018 13:34CCB6 1

7/18/2018 13:361806304-14 1

7/18/2018 13:381806304-15 1

7/18/2018 13:401806304-15L 5

7/18/2018 13:421806304-15DUP 1

7/18/2018 13:451806304-15MS 1

7/18/2018 13:471806304-15MSD 1

7/18/2018 13:49CRA3 1

7/18/2018 13:51CCV7 1

7/18/2018 13:53CCB7 1

7/18/2018 13:55HG180628-5MB 1

7/18/2018 13:57HG180628-5LCS 1

SS-31-MS-038-06082018 7/18/2018 14:001806306-2 1

SS-31-MS-039-06082018 7/18/2018 14:021806306-3 1

7/18/2018 14:041806306-3L 5

SS-31-MS-039-06082018 7/18/2018 14:061806306-3DUP 1

SS-31-MS-039-06082018 7/18/2018 14:081806306-3MS 1

SS-31-MS-039-06082018 7/18/2018 14:101806306-3MSD 1

7/18/2018 14:13CCV8 1

7/18/2018 14:15CCB8 1

SS-31-NNWP03-001-06082018 7/18/2018 14:171806306-4 1

SS-31-NNWP04-001-06082018 7/18/2018 14:191806306-5 1

SS-31-NNWP04-002-06082018 7/18/2018 14:211806306-6 1

SS-31-NNWP05-001-06082018 7/18/2018 14:231806306-7 1

SS-31-MS-039-06082018-DUP 7/18/2018 14:261806306-8 1

SB-31-MS-015-1.0-1.5-060820 7/18/2018 14:281806306-9 1

SB-31-MS-015-3.0-3.5-060820 7/18/2018 14:301806306-10 1

SB-31-NNWP03-001-1.0-1.5-0 7/18/2018 14:321806306-11 1

7/18/2018 14:34CCV9 1

7/18/2018 14:36CCB9 1

SB-31-NNWP03-001-3.0-3.5-0 7/18/2018 14:391806306-12 1

SB-31-MS-025-1.0-1.5-060820 7/18/2018 14:411806306-13 1

SB-31-MS-025-3.0-3.5-060820 7/18/2018 14:431806306-14 1
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File Name: HG180718-2
AnalRunID: HG180718-2A1
CalibRefID: HG180718-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/18/2018

7/18/2018 14:451806306-14L 5

SB-31-MS-025-3.0-3.5-060820 7/18/2018 14:471806306-14DUP 1

SB-31-MS-025-3.0-3.5-060820 7/18/2018 14:491806306-14MS 1

SB-31-MS-025-3.0-3.5-060820 7/18/2018 14:521806306-14MSD 1

SB-31-MS-025-3.0-3.5-060820 7/18/2018 14:541806306-15 1

7/18/2018 14:56CCV10 1

7/18/2018 14:58CCB10 1

SB-31-MS-027-1.0-1.5-060820 7/18/2018 15:001806306-16 1

SB-31-MS-027-3.0-3.5-060820 7/18/2018 15:021806306-17 1

SB-31-NNWP04-001-1.0-1.5-0 7/18/2018 15:051806306-18 1

SB-31-NNWP04-001-3.0-3.5-0 7/18/2018 15:071806306-19 1

SB-31-NNWP04-002-1.0-1.5-0 7/18/2018 15:091806306-20 1

7/18/2018 15:111806308-11 1

7/18/2018 15:13CRA4 1

7/18/2018 15:15CCV11 1

7/18/2018 15:17CCB11 1
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Header Information for Analytical Sequence 18F26k00 

Instrument: Agilent ICPMS Model 7700X; Serial No. JP09400112 
Software Revision:  B.01.01 
Date of Analysis: 06/26/2018 
Analyst: Brent A. Stanfield 

Calibration Standards 
 
High Calibration Standard: ST180305-3 (expires 09/30/2020) 
This standard contains the following elements at the listed concentrations (ng/ml). 
 

100,000 - Na 
50,000 – Ca, K 
10,000 - Mg 
5,000 – Fe, Al 
3,000 - Ti 
2,000 – Zn 
1,000 – B, Cu, Li 
500 – Cr, Ni, Sn 
200 - Mn 
100 – V, Co, As, Se, Mo, Ba, Sr 
50 – Pb, Be 
30 – Sb, Cd, La, Ce, Pr, Nd 
20 - Y 
10 – Th, U, Ag 
2 - Tl 

 
1/10,1/100, and 1/1000 dilutions of the High Calibration Standard are prepared daily to 
provide additional calibration standards. 
 
 

ICV 
 

The ICV is prepared by diluting 1ml of the  2nd Source intermediate (ST180417-3, 
expires 03/08/2019)  to 5ml  giving the following concentrations (ng/ml). 

 
20,000 – Na 
10,000 – Ca, K 
2,000 – Mg 
1,000 – Fe, Al 
400 – Zn, Ti 
200 – B, Cu, Li 
100 – Cr, Ni, Sn 
60 -- Nd 
40 – Mn 
20 – V, Co, As, Se, Mo, Ba, Sr 
10 – Pb, Be 
6 – Sb, Cd, Y, La, Ce, Pr, Nd 
2 – Th, U, Ag 
0.4 - Tl 
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LIV/LCV 
 

The LIV/LCV is prepared by diluting 0.05ml of the Reporting Limit Verification Spike 
Solution (ST170502-8 expires 04/30/2018) to 50ml giving the following concentrations 
(ng/ml). 
 
 

100 – Na, Ca, K 
20 – Ti 
15 – B 
10 – Al, Fe, Mg, Zn 
2 – Cu, Li, Ni 
1 – Cr, Se, Sn 
0.5 – Ba, Co, Mn, Sr, V  
0.2 – As, Cd, Mo, Pb 
0.1 – Sb 
0.05 – Ag, Be, Ce, La, Nd, Pr, Y 
0.02 – Th 
0.01– U, Tl 

 
 
 
 
 
 

ICSA 
 
 
The ICSA is prepared by diluting 0.5ml of ICSA intermediate (ST150423-1, expires 
04/03/2018) to a final volume of 50ml giving the following concentrations (ng/ml). 
 
 

42,500,000 – Cl 
30,000 – Ca 
25,000 – Fe, Na 
20,000 – C 
10,000 – Al, K, Mg, P, S 
200 – Mo, Ti 
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ICSAB 
 
 
The ICSAB is prepared by diluting 0.5ml of ICSA intermediate (ST150423-1, expires 
04/03/2018) and 5ml of High Calibration Standard: ST180305-3 (expires 09/30/2020) to 
a final volume of 50ml.  The ICSAB contains the following elements at the listed 
concentrations (ng/ml). 
 
 

42,500,000 – Cl 
35,000 – Ca, Na 
25,500 – Fe 
20,000 – C 
15,000 – K 
11,000 – Mg 
10,500 – Al 
10,000 – P, S 
400 - Ti 
210 – Mo 
200 – Zn 
100 – B, Cu, Li 
50 – Cr, Ni, Sn 
20 – Mn 
10 – V, Co, As, Se, Ba, Sr 
5 – Pb, Be 
3 – Sb, Cd, Y, La, Ce, Pr, Nd 
1 – Th, U, Ag 
0.2 - Tl 
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CCV 
 

The CCV is prepared by diluting 5ml of the High Calibration Standard: ST180305-3 
(expires 09/30/2020) to a final volume of 50ml. The CCV contains the following 
elements at the listed concentrations (ng/ml). 
 
 

10,000 - Na 
5,000 – Ca, K 
1,000 - Mg 
500 – Fe, Al 
300 - Ti 
200 – Zn 
100 – B, Cu, Li 
50 – Cr, Ni, Sn 
20 - Mn 
10 – V, Co, As, Se, Mo, Ba, Sr 
5 – Pb, Be 
3 – Sb, Cd, La, Ce, Pr, Nd 
2 - Y 
1 – Th, U, Ag 
0.2 - Tl 

 
 

Linear Dynamic Range Standards 
 

LDR-Ca,Na,K 
 

The LDR-Ca,Na,K standard is prepared by diluting 1ml of the High Calibration Standard 
Intermediate Mix (ST180305-2, expires 09/30/2020) to a final volume of 10ml.  The 
LDR-Ca,Na,K standard contains the following elements at the listed concentrations 
(ng/ml). 
 

100,000 - Mg 
50,000 – Fe, Al 
30,000 - Ti 
20,000 – Zn 
10,000 – B, Cu, Li 
5,000 – Cr, Ni, Sn 
2,000 – Mn 
1,000 – V, Co, As, Se, Mo, Ba, Sr 
500 – Pb, Be 
300 – Sb, Cd, La, Ce, Pr, Nd 
200 – Y 
100 – Th, U, Ag 
20 - Tl 
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1000 Na 
 

The 1000 Na standard is prepared by diluting 1ml of the 10000mg/L Na stock solution 
(ST140409-4, expires 12/31/2020) to a final volume of 10ml.  The 1000 Na standard 
contains Na at 1000000 ng/ml. 
 
 
 

500 Ca 
 

 
The 500 Ca standard is prepared by diluting 0.5ml of the 10000mg/L Ca stock solution 
(ST140409-5, expires 04/30/2021) to a final volume of 10ml.  The 500 Ca standard 
contains Ca at 500000 ng/ml. 
 
 
 

500 K 
 

 
The 500 K standard is prepared by diluting 0.5ml of the 10000mg/L K stock solution 
(ST140409-6, expires 01/31/2021) to a final volume of 10ml.  The 500 K standard 
contains K at 500000 ng/ml. 
 
 
 
 

Linear Dynamic Range 
 

The instrument Linear Dynamic Range (LDR) is determined at least every 6 months.  
The current LDR was determined on 11/01/2017.  The instrument LDR is given below 
(ng/ml). 
 

1,000,000 - Na 
500,000 – Ca, K 
100,000 - Mg 
50,000 – Fe, Al 
30,000 - Ti 
20,000 – Zn 
10,000 – B, Cu, Li 
5,000 – Cr, Ni, Sn 
2,000 - Mn 
1,000 – V, Co, As, Se, Mo, Ba, Sr 
500 – Pb, Be 
30 – Sb, Cd, La, Ce, Pr, Nd 
200 - Y 
100 – Th, U, Ag 
20 - Tl 
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ICB/CCB and all diluent 
 

1% HNO3, 1%HCl in double deionized water 
    
HNO3 Lot No. 137345   
HCl Lot No.  132880 
 
 
 
 

Internal Standards 
 

     The internal standard intermediate contains 4 PPM each of Ga, Ge, Pt, In, Rh, Bi and 
Sc. This intermediate is added to all standards and samples in the same proportion by a 
peristaltic pump. 
 
 
  
 

 
Pipet ID Numbers 

 
1.0 to 5.0 ml  --  M-87 
0.1 to 1.0ml   -- M-60 

0.01 to 0.1ml  --  M-56 
 

 
Dilutions 

  
2X dilutions made by diluting 5ml of sample to 10ml final volume 
5X dilutions made by diluting 1ml of sample to 5ml final volume 
10X dilutions made by diluting 1ml of sample to 10ml final volume 
50X dilutions made by diluting 0.1ml of sample to 5ml final volume 
100X dilutions made by diluting 0.1ml of sample to 10ml final volume 
200X dilutions made by diluting 0.05ml of sample to 10ml final volume 
500X dilutions made by diluting 0.02ml of sample to 10ml final volume 

 
Analytical Spikes 

1806234-7A, 1806235-1A, 1805383-8A, 1805383-13A, 1805385-5A, 1805385-12A, 
1805394-3A, and 1805394-11A were post spiked by diluting ST170502-4 and 
ST170601-4 500 fold then ten fold dilution of the sample digestates. 
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Daily Maintenance Items 

 
1. Check / change pump tubing 
2. Check / clean drain containers 
3. Tune instrument per manufacturer’s procedures 
4. Perform resolution / mass calibration / stability test and print QC tune report 

 
 
 
 

 
Monthly Maintenance Items 

 
1. Check / clean torch and cones 
2. Check / clean nebulizer and spray chamber 
3. Check / fill water recirculating reservoir 
4. Check / fill vacuum pump oil  
 
 
 

Additional Comments 
 

No additional comments. 
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C:\ICPMH\1\7500\QCTUNE.D

6/26/2018 AM 10:38 1

QC Tune Report
 
Data File: C:\ICPMH\1\7500\QCTUNE.D
Date Acquired: 26 Jun 2018  10:33:54 am
Operator:
Misc Info:
Vial Number: 0
Current Method: C:\ICPMH\1\METHODS\2008TUNE.m
 
 
Minimum Response(CPS)
Element               Actual            Required            Flag
 
RSD (%)
Element               Actual            Required            Flag
    9  Be                1.16                5.00                    
   24  Mg                1.04                5.00                    
   25  Mg                0.98                5.00                    
   26  Mg                1.11                5.00                    
   59  Co                0.45                5.00                    
  115  In                0.85                5.00                    
  206  Pb                0.97                5.00                    
  207  Pb                1.47                5.00                    
  208  Pb                1.44                5.00                    
 
Ion Ratio
Element               Actual            Required            Flag
 
Maximum Bkg. Count(CPS)
Element               Actual            Required            Flag
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C:\ICPMH\1\7500\QCTUNE.D

6/26/2018 AM 10:38 2

m/z->7.50        8.00 8.50 9.00 9.50 10.00 10.50

2.0E+5

1.0E+5

9 Be
Mass Calib.
   Actual: 9.10
   Required: 8.90-9.10
   Flag:
Peak Width
   Actual: 0.55
   Required: 0.80
   Flag:

m/z->22.50        23.00 23.50 24.00 24.50 25.00 25.50

5.0E+5

2.5E+5

24 Mg
Mass Calib.
   Actual: 24.00
   Required: 23.90-24.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->23.50        24.00 24.50 25.00 25.50 26.00 26.50

5.0E+5

2.5E+5

25 Mg
Mass Calib.
   Actual: 24.95
   Required: 24.90-25.10
   Flag:
Peak Width
   Actual: 0.65
   Required: 0.80
   Flag:

m/z->24.50        25.00 25.50 26.00 26.50 27.00 27.50

1.0E+5

5.0E+4

26 Mg
Mass Calib.
   Actual: 26.00
   Required: 25.90-26.10
   Flag:
Peak Width
   Actual: 0.65
   Required: 0.80
   Flag:
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C:\ICPMH\1\7500\QCTUNE.D

6/26/2018 AM 10:38 3

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

1.0E+6

5.0E+5

59 Co
Mass Calib.
   Actual: 59.00
   Required: 58.90-59.10
   Flag:
Peak Width
   Actual: 0.70
   Required: 0.80
   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

2.0E+7

1.0E+7

115 In
Mass Calib.
   Actual: 115.00
   Required: 114.90-115.10
   Flag:
Peak Width
   Actual: 0.70
   Required: 0.80
   Flag:

m/z->204.50        205.00 205.50 206.00 206.50 207.00 207.50

5.0E+5

2.5E+5

206 Pb
Mass Calib.
   Actual: 206.05
   Required: 205.90-206.10
   Flag:
Peak Width
   Actual: 0.65
   Required: 0.80
   Flag:

m/z->205.50        206.00 206.50 207.00 207.50 208.00 208.50

1.0E+6

5.0E+5

207 Pb
Mass Calib.
   Actual: 207.00
   Required: 206.90-207.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:
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C:\ICPMH\1\7500\QCTUNE.D

6/26/2018 AM 10:38 4

m/z->206.50        207.00 207.50 208.00 208.50 209.00 209.50

1.0E+6

5.0E+5

208 Pb
Mass Calib.
   Actual: 208.05
   Required: 207.90-208.10
   Flag:
Peak Width
   Actual: 0.65
   Required: 0.80
   Flag:

 
QC Tune Result:Pass
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Calibration for 258SMPL_18F26q01.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\18F26k00.B\

18F26k00.batch.xml

6/27/2018 08:44:41

External Calibration

#1 nogas.u

#2 hehe.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D BLANK 6/26/2018 10:58:56

2 004CALS.D H/1000 6/26/2018 11:04:53

3 005CALS.D H/100 6/26/2018 11:07:54

4 006CALS.D H/10 6/26/2018 11:10:53

5 007CALS.D HIGH 6/26/2018 11:16:47

6
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Calibration for 258SMPL_18F26q01.D

y = 8.4907E-004 * x  + 1.9361E-005

R =  1.0000

DL = 5.984E-05

BEC = 0.0228

Weight: None

Min Conc: <None>

y = 2.5274E-004 * x  + 2.4802E-007

R =  1.0000

DL = 0.0008687

BEC = 0.0009813

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 2.0370E-004 * x  + 7.4321E-005

R =  1.0000

DL = 0.0371

BEC = 0.3649

Weight: None

Min Conc: <None>

y = 0.0056 * x  + 0.0395

R =  1.0000

DL = 2.817

BEC = 7.086

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 7.7548E-004 * x  + 1.4005E-004

R =  1.0000

DL = 0.5449

BEC = 0.1806

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 0.0018

R =  1.0000

DL = 0.6068

BEC = 0.711

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 0.0014 * x  + 0.0278

R =  1.0000

DL = 3.485

BEC = 20.27

Weight: None

Min Conc: <None>

y = 5.2948E-011 * x ^ 2  + 5.6700E-005 * x

DL = 3.258

BEC = 0

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 1.2537E-008 * x ^ 2  + 5.6141E-004 * x  + 3.3497E-004

DL = 0.1712

BEC = 0.5967

Weight: None

Min Conc: <None>

y = 1.1048E-005 * x ^ 2  + 0.0219 * x  + 0.0017

DL = 0.005945

BEC = 0.07609

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 0.0285 * x  + 0.0107

R =  1.0000

DL = 0.9248

BEC = 0.3737

Weight: None

Min Conc: <None>

y = 0.0202 * x  + 0.0084

R =  1.0000

DL = 0.6973

BEC = 0.4163

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 0.0294 * x  + 0.0417

R =  1.0000

DL = 2.837

BEC = 1.421

Weight: None

Min Conc: <None>

y = 0.0525 * x  + 2.7422E-004

R =  1.0000

DL = 0.003921

BEC = 0.005226

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 0.0012 * x  + 1.4032E-004

R =  1.0000

DL = 0.2814

BEC = 0.118

Weight: None

Min Conc: <None>

y = 0.0029 * x  + 1.2976E-004

R =  1.0000

DL = 0.005782

BEC = 0.04474

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 6.0829E-004 * x  + 8.4625E-005

R =  1.0000

DL = 0.2449

BEC = 0.1391

Weight: None

Min Conc: <None>

y = 0.0069 * x  + 4.2212E-005

R =  1.0000

DL = 0.01064

BEC = 0.006127

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 3.7105E-005 * x  + 1.7205E-007

R =  1.0000

DL = 0.02409

BEC = 0.004637

Weight: None

Min Conc: <None>

y = 0.0559 * x  + 4.7536E-005

R =  1.0000

DL = 0.004416

BEC = 0.0008499

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 0.1186 * x  + 3.7634E-004

R =  1.0000

DL = 0.004252

BEC = 0.003173

Weight: None

Min Conc: <None>

y = 0.0871 * x  + 4.1791E-004

R =  1.0000

DL = 0.01677

BEC = 0.0048

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 0.0267 * x  + 2.3589E-005

R =  1.0000

DL = 0.0008837

BEC = 0.0008836

Weight: None

Min Conc: <None>

y = 0.0017 * x  + 2.0051E-006

R =  1.0000

DL = 0.006131

BEC = 0.001178

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 0.0028 * x  + 3.3607E-004

R =  1.0000

DL = 0.01057

BEC = 0.119

Weight: None

Min Conc: <None>

y = 0.0027 * x  + 4.2621E-006

R =  1.0000

DL = 0.002665

BEC = 0.001561

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 8.1212E-004 * x  + 1.1351E-005

R =  1.0000

DL = 0.03187

BEC = 0.01398

Weight: None

Min Conc: <None>

y = 0.0161 * x  + 7.5659E-006

R =  1.0000

DL = 7.815E-06

BEC = 0.0004688

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 98525.0551 * x  + 233.3467

R =  1.0000

DL = 0.001732

BEC = 0.002368

Weight: None

Min Conc: <None>

y = 121278.3262 * x  + 26.6667

R =  1.0000

DL = 0.0003779

BEC = 0.0002199

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 20597.6369 * x  + 6.6667

R =  1.0000

DL = 0.001682

BEC = 0.0003237

Weight: None

Min Conc: <None>

y = 0.0550 * x  + 8.9692E-005

R =  1.0000

DL = 0.002182

BEC = 0.00163

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 0.0788 * x  + 0.0019

R =  1.0000

DL = 0.01009

BEC = 0.02444

Weight: None

Min Conc: <None>

y = 2.8675E-004 * x ^ 2  + 0.0115 * x

DL = 0.0005269

BEC = 0

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D

y = 2.5535E-004 * x ^ 2  + 0.0798 * x

DL = 0.0007535

BEC = 0

Weight: None

Min Conc: <None>
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Calibration for 258SMPL_18F26q01.D
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Calibration for 258SMPL_18F26q01.D
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Calibration for 258SMPL_18F26q01.D
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Calibration for 258SMPL_18F26q01.D
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Calibration for 258SMPL_18F26q01.D
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Calibration for 258SMPL_18F26q01.D
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Header Information for Analytical Sequence 18G23g00 

Instrument: Agilent ICPMS Model 7700X; Serial No. JP09400112 
Software Revision:  B.01.01 
Date of Analysis: 07/23/2018 
Analyst: Brent A. Stanfield 

Calibration Standards 
 
High Calibration Standard: ST180305-3 (expires 09/30/2020) 
This standard contains the following elements at the listed concentrations (ng/ml). 
 

100,000 - Na 
50,000 – Ca, K 
10,000 - Mg 
5,000 – Fe, Al 
3,000 - Ti 
2,000 – Zn 
1,000 – B, Cu, Li 
500 – Cr, Ni, Sn 
200 - Mn 
100 – V, Co, As, Se, Mo, Ba, Sr 
50 – Pb, Be 
30 – Sb, Cd, La, Ce, Pr, Nd 
20 - Y 
10 – Th, U, Ag 
2 - Tl 

 
1/10,1/100, and 1/1000 dilutions of the High Calibration Standard are prepared daily to 
provide additional calibration standards. 
 
 

ICV 
 

The ICV is prepared by diluting 1ml of the  2nd Source intermediate (ST180417-3, 
expires 03/08/2019)  to 5ml  giving the following concentrations (ng/ml). 

 
20,000 – Na 
10,000 – Ca, K 
2,000 – Mg 
1,000 – Fe, Al 
400 – Zn, Ti 
200 – B, Cu, Li 
100 – Cr, Ni, Sn 
60 -- Nd 
40 – Mn 
20 – V, Co, As, Se, Mo, Ba, Sr 
10 – Pb, Be 
6 – Sb, Cd, Y, La, Ce, Pr, Nd 
2 – Th, U, Ag 
0.4 - Tl 
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LIV/LCV 
 

The LIV/LCV is prepared by diluting 0.05ml of the Reporting Limit Verification Spike 
Solution (ST170502-8 expires 04/30/2018) to 50ml giving the following concentrations 
(ng/ml). 
 
 

100 – Na, Ca, K 
20 – Ti 
15 – B 
10 – Al, Fe, Mg, Zn 
2 – Cu, Li, Ni 
1 – Cr, Se, Sn 
0.5 – Ba, Co, Mn, Sr, V  
0.2 – As, Cd, Mo, Pb 
0.1 – Sb 
0.05 – Ag, Be, Ce, La, Nd, Pr, Y 
0.02 – Th 
0.01– U, Tl 

 
 
 
 
 
 

ICSA 
 
 
The ICSA is prepared by diluting 0.5ml of ICSA intermediate (ST150423-1, expires 
04/03/2018) to a final volume of 50ml giving the following concentrations (ng/ml). 
 
 

42,500,000 – Cl 
30,000 – Ca 
25,000 – Fe, Na 
20,000 – C 
10,000 – Al, K, Mg, P, S 
200 – Mo, Ti 
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ICSAB 
 
 
The ICSAB is prepared by diluting 0.5ml of ICSA intermediate (ST150423-1, expires 
04/03/2018) and 5ml of High Calibration Standard: ST180305-3 (expires 09/30/2020) to 
a final volume of 50ml.  The ICSAB contains the following elements at the listed 
concentrations (ng/ml). 
 
 

42,500,000 – Cl 
35,000 – Ca, Na 
25,500 – Fe 
20,000 – C 
15,000 – K 
11,000 – Mg 
10,500 – Al 
10,000 – P, S 
400 - Ti 
210 – Mo 
200 – Zn 
100 – B, Cu, Li 
50 – Cr, Ni, Sn 
20 – Mn 
10 – V, Co, As, Se, Ba, Sr 
5 – Pb, Be 
3 – Sb, Cd, Y, La, Ce, Pr, Nd 
1 – Th, U, Ag 
0.2 - Tl 
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CCV 
 

The CCV is prepared by diluting 5ml of the High Calibration Standard: ST180305-3 
(expires 09/30/2020) to a final volume of 50ml. The CCV contains the following 
elements at the listed concentrations (ng/ml). 
 
 

10,000 - Na 
5,000 – Ca, K 
1,000 - Mg 
500 – Fe, Al 
300 - Ti 
200 – Zn 
100 – B, Cu, Li 
50 – Cr, Ni, Sn 
20 - Mn 
10 – V, Co, As, Se, Mo, Ba, Sr 
5 – Pb, Be 
3 – Sb, Cd, La, Ce, Pr, Nd 
2 - Y 
1 – Th, U, Ag 
0.2 - Tl 

 
 

Linear Dynamic Range Standards 
 

LDR-Ca,Na,K 
 

The LDR-Ca,Na,K standard is prepared by diluting 1ml of the High Calibration Standard 
Intermediate Mix (ST180305-2, expires 09/30/2020) to a final volume of 10ml.  The 
LDR-Ca,Na,K standard contains the following elements at the listed concentrations 
(ng/ml). 
 

100,000 - Mg 
50,000 – Fe, Al 
30,000 - Ti 
20,000 – Zn 
10,000 – B, Cu, Li 
5,000 – Cr, Ni, Sn 
2,000 – Mn 
1,000 – V, Co, As, Se, Mo, Ba, Sr 
500 – Pb, Be 
300 – Sb, Cd, La, Ce, Pr, Nd 
200 – Y 
100 – Th, U, Ag 
20 - Tl 
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1000 Na 
 

The 1000 Na standard is prepared by diluting 1ml of the 10000mg/L Na stock solution 
(ST140409-4, expires 12/31/2020) to a final volume of 10ml.  The 1000 Na standard 
contains Na at 1000000 ng/ml. 
 
 
 

500 Ca 
 

 
The 500 Ca standard is prepared by diluting 0.5ml of the 10000mg/L Ca stock solution 
(ST140409-5, expires 04/30/2021) to a final volume of 10ml.  The 500 Ca standard 
contains Ca at 500000 ng/ml. 
 
 
 

500 K 
 

 
The 500 K standard is prepared by diluting 0.5ml of the 10000mg/L K stock solution 
(ST140409-6, expires 01/31/2021) to a final volume of 10ml.  The 500 K standard 
contains K at 500000 ng/ml. 
 
 
 
 

Linear Dynamic Range 
 

The instrument Linear Dynamic Range (LDR) is determined at least every 6 months.  
The current LDR was determined on 11/01/2017.  The instrument LDR is given below 
(ng/ml). 
 

1,000,000 - Na 
500,000 – Ca, K 
100,000 - Mg 
50,000 – Fe, Al 
30,000 - Ti 
20,000 – Zn 
10,000 – B, Cu, Li 
5,000 – Cr, Ni, Sn 
2,000 - Mn 
1,000 – V, Co, As, Se, Mo, Ba, Sr 
500 – Pb, Be 
30 – Sb, Cd, La, Ce, Pr, Nd 
200 - Y 
100 – Th, U, Ag 
20 - Tl 
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ICB/CCB and all diluent 
 

1% HNO3, 1%HCl in double deionized water 
    
HNO3 Lot No. 137345   
HCl Lot No.  132880 
 
 
 
 

Internal Standards 
 

     The internal standard intermediate contains 4 PPM each of Ga, Ge, Pt, In, Rh, Bi and 
Sc. This intermediate is added to all standards and samples in the same proportion by a 
peristaltic pump. 
 
 
  
 

 
Pipet ID Numbers 

 
1.0 to 5.0 ml  --  M-87 
0.1 to 1.0ml   -- M-60 

0.01 to 0.1ml  --  M-56 
 

 
Dilutions 

  
2X dilutions made by diluting 5ml of sample to 10ml final volume 
5X dilutions made by diluting 1ml of sample to 5ml final volume 
10X dilutions made by diluting 1ml of sample to 10ml final volume 
50X dilutions made by diluting 0.1ml of sample to 5ml final volume 
100X dilutions made by diluting 0.1ml of sample to 10ml final volume 
200X dilutions made by diluting 0.05ml of sample to 10ml final volume 
500X dilutions made by diluting 0.02ml of sample to 10ml final volume 

 
Analytical Spikes 

1806306-3A, 1806306-14A, 1806325-1A, 1806325-10A, and 1806325-13A were post 
spiked by diluting ST170502-4 and ST170601-4 500 fold then ten fold dilution of the 
sample digestates. 
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Daily Maintenance Items 

 
1. Check / change pump tubing 
2. Check / clean drain containers 
3. Tune instrument per manufacturer’s procedures 
4. Perform resolution / mass calibration / stability test and print QC tune report 

 
 
 
 

 
Monthly Maintenance Items 

 
1. Check / clean torch and cones 
2. Check / clean nebulizer and spray chamber 
3. Check / fill water recirculating reservoir 
4. Check / fill vacuum pump oil  
 
 
 

Additional Comments 
 

No additional comments. 
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C:\ICPMH\1\7500\QCTUNE.D

7/23/2018 AM 06:20 1

QC Tune Report
 
Data File: C:\ICPMH\1\7500\QCTUNE.D
Date Acquired: 23 Jul 2018  06:16:28 am
Operator:
Misc Info:
Vial Number: 0
Current Method: C:\ICPMH\1\METHODS\2008TUNE.m
 
 
Minimum Response(CPS)
Element               Actual            Required            Flag
 
RSD (%)
Element               Actual            Required            Flag
    9  Be                0.37                5.00                    
   24  Mg                0.84                5.00                    
   25  Mg                1.19                5.00                    
   26  Mg                1.13                5.00                    
   59  Co                1.10                5.00                    
  115  In                0.82                5.00                    
  206  Pb                0.73                5.00                    
  207  Pb                0.57                5.00                    
  208  Pb                1.55                5.00                    
 
Ion Ratio
Element               Actual            Required            Flag
 
Maximum Bkg. Count(CPS)
Element               Actual            Required            Flag
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C:\ICPMH\1\7500\QCTUNE.D

7/23/2018 AM 06:20 2

m/z->7.50        8.00 8.50 9.00 9.50 10.00 10.50

2.0E+5

1.0E+5

9 Be
Mass Calib.
   Actual: 9.05
   Required: 8.90-9.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->22.50        23.00 23.50 24.00 24.50 25.00 25.50

5.0E+5

2.5E+5

24 Mg
Mass Calib.
   Actual: 24.00
   Required: 23.90-24.10
   Flag:
Peak Width
   Actual: 0.65
   Required: 0.80
   Flag:

m/z->23.50        24.00 24.50 25.00 25.50 26.00 26.50

5.0E+5

2.5E+5

25 Mg
Mass Calib.
   Actual: 25.00
   Required: 24.90-25.10
   Flag:
Peak Width
   Actual: 0.65
   Required: 0.80
   Flag:

m/z->24.50        25.00 25.50 26.00 26.50 27.00 27.50

5.0E+4

2.5E+4

26 Mg
Mass Calib.
   Actual: 26.00
   Required: 25.90-26.10
   Flag:
Peak Width
   Actual: 0.65
   Required: 0.80
   Flag:
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C:\ICPMH\1\7500\QCTUNE.D

7/23/2018 AM 06:20 3

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

5.0E+5

2.5E+5

59 Co
Mass Calib.
   Actual: 59.00
   Required: 58.90-59.10
   Flag:
Peak Width
   Actual: 0.70
   Required: 0.80
   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

2.0E+7

1.0E+7

115 In
Mass Calib.
   Actual: 115.00
   Required: 114.90-115.10
   Flag:
Peak Width
   Actual: 0.70
   Required: 0.80
   Flag:

m/z->204.50        205.00 205.50 206.00 206.50 207.00 207.50

5.0E+5

2.5E+5

206 Pb
Mass Calib.
   Actual: 206.05
   Required: 205.90-206.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->205.50        206.00 206.50 207.00 207.50 208.00 208.50

1.0E+6

5.0E+5

207 Pb
Mass Calib.
   Actual: 207.05
   Required: 206.90-207.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

335 of 442



C:\ICPMH\1\7500\QCTUNE.D

7/23/2018 AM 06:20 4

m/z->206.50        207.00 207.50 208.00 208.50 209.00 209.50

1.0E+6

5.0E+5

208 Pb
Mass Calib.
   Actual: 208.10
   Required: 207.90-208.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

 
QC Tune Result:Pass
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Calibration for 039SMPL_18G23o00.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\18G23g00.B\

18G23g00.batch.xml

7/25/2018 14:32:53

External Calibration

#1 nogas.u

#2 hehe.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D BLANK 7/23/2018 06:37:59

2 004CALS.D H/1000 7/23/2018 06:43:55

3 005CALS.D H/100 7/23/2018 06:46:55

4 006CALS.D H/10 7/23/2018 06:49:53

5 007CALS.D HIGH 7/23/2018 06:55:47

6
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Calibration for 039SMPL_18G23o00.D

y = 8.2488E-004 * x  + 3.6718E-005

R =  1.0000

DL = 0.003492

BEC = 0.04451

Weight: None

Min Conc: <None>

y = 0.0106 * x  + 1.3702E-005

R =  1.0000

DL = 0.00343

BEC = 0.001297

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0081 * x  + 0.0052

R =  1.0000

DL = 0.03209

BEC = 0.6472

Weight: None

Min Conc: <None>

y = 0.0021 * x  + 0.0515

R =  1.0000

DL = 3.763

BEC = 23.98

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 7.9045E-004 * x  + 5.0872E-005

R =  1.0000

DL = 0.3344

BEC = 0.06436

Weight: None

Min Conc: <None>

y = 9.6267E-004 * x  + 8.5365E-004

R =  1.0000

DL = 1.046

BEC = 0.8868

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0014 * x  + 0.0324

R =  1.0000

DL = 4.08

BEC = 23.74

Weight: None

Min Conc: <None>

y = 5.4960E-005 * x  + 1.1988E-004

R =  1.0000

DL = 6.119

BEC = 2.181

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 5.4434E-004 * x  + 3.7372E-005

R =  1.0000

DL = 0.3567

BEC = 0.06866

Weight: None

Min Conc: <None>

y = 0.0559 * x  + 0.0019

R =  1.0000

DL = 0.007896

BEC = 0.03423

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0268 * x  + 0.0054

R =  1.0000

DL = 0.2651

BEC = 0.2

Weight: None

Min Conc: <None>

y = 0.0016 * x  + 4.0494E-004

R =  1.0000

DL = 0.239

BEC = 0.2499

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0024 * x  + 0.0050

R =  1.0000

DL = 0.5239

BEC = 2.083

Weight: None

Min Conc: <None>

y = 0.0479 * x  + 5.6572E-004

R =  1.0000

DL = 0.002734

BEC = 0.01181

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0128 * x  + 0.0017

R =  1.0000

DL = 0.1558

BEC = 0.1321

Weight: None

Min Conc: <None>

y = 0.0028 * x  + 5.0425E-004

R =  1.0000

DL = 0.02417

BEC = 0.1804

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0034 * x  + 8.2877E-004

R =  1.0000

DL = 0.1965

BEC = 0.2443

Weight: None

Min Conc: <None>

y = 2.2359E-004 * x  + 1.1312E-006

R =  1.0000

DL = 0.007693

BEC = 0.005059

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 3.4607E-005 * x  + 6.7772E-008

R =  1.0000

DL = 0.01018

BEC = 0.001958

Weight: None

Min Conc: <None>

y = 0.0029 * x  + 4.2550E-005

R =  1.0000

DL = 0.01834

BEC = 0.01486

Weight: None

Min Conc: <None>

402 of 442



Calibration for 039SMPL_18G23o00.D

y = 0.1164 * x  + 1.4503E-004

R =  1.0000

DL = 0.003747

BEC = 0.001246

Weight: None

Min Conc: <None>

y = 0.0859 * x  + 4.1213E-004

R =  1.0000

DL = 0.005625

BEC = 0.0048

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0261 * x  + 1.9699E-005

R =  1.0000

DL = 0.001125

BEC = 0.0007544

Weight: None

Min Conc: <None>

y = 9.5626E-004 * x  + 0.0000E+000

R =  1.0000

DL = 0

BEC = 0

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0025 * x  + 5.9465E-004

R =  1.0000

DL = 0.01908

BEC = 0.2376

Weight: None

Min Conc: <None>

y = 0.0026 * x  + 3.1947E-006

R =  1.0000

DL = 0.004736

BEC = 0.001214

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0012 * x  + 1.2536E-005

R =  1.0000

DL = 0.0289

BEC = 0.01046

Weight: None

Min Conc: <None>

y = 0.0141 * x  + 1.9903E-005

R =  1.0000

DL = 0.003991

BEC = 0.001408

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0109 * x  + 3.8252E-005

R =  1.0000

DL = 0.00123

BEC = 0.003501

Weight: None

Min Conc: <None>

y = 0.0135 * x  + 2.4277E-006

R =  1.0000

DL = 0.0001248

BEC = 0.0001797

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0029 * x  + 3.8914E-006

R =  1.0000

DL = 0.001446

BEC = 0.001365

Weight: None

Min Conc: <None>

y = 0.0540 * x  + 1.2781E-004

R =  1.0000

DL = 0.0009463

BEC = 0.002368

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0784 * x  + 0.0048

R =  1.0000

DL = 0.007491

BEC = 0.06133

Weight: None

Min Conc: <None>

y = 0.4446 * x  + 3.4435E-004

R =  1.0000

DL = 0.0009891

BEC = 0.0007744

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D

y = 0.0136 * x  + 8.9142E-006

R =  1.0000

DL = 0.0005944

BEC = 0.0006531

Weight: None

Min Conc: <None>
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Calibration for 039SMPL_18G23o00.D
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Calibration for 039SMPL_18G23o00.D
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Calibration for 039SMPL_18G23o00.D
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Calibration for 039SMPL_18G23o00.D
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Calibration for 039SMPL_18G23o00.D
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Calibration for 039SMPL_18G23o00.D
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Gamma Spectroscopy 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1806306 
 
1. The following report consists of analytical results for 18 soil samples received by ALS on 

06/14/18. Sample 1806306-4 was not analyzed do to limited sample volume.
 
2. These samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans on 6/28/2018 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
7/19/2018 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 98.9%.  

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 7/19/2018. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volumes were insufficient to allow preparation of a duplicate.  A duplicate analysis of 

sample 1806306-14 was performed in lieu of a prepared duplicate. 
 
6. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples. 

 
7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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8. Activity concentrations above the calculated MDC are reported in some instances where 
minimum nuclide identification criteria are not met.  Such tentative identifications result when the 
software attempts to calculate net activity concentrations for analytes where either one or both of 
the following criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above 
the critical level, or the minimum library peak abundance must be attained.  Nuclides not meeting 
these requirements have been flagged with a “TI” qualifier.    

 
9. There are cases where the sample density is less than the associated calibration standard 

density.  Cases that exceed the limit of +/- 15% of the density of the calibration standard are 
flagged with a ‘G’, denoting a significant density difference between the sample and calibration 
standard.  Consequently, the results may be biased low for the flagged results in this work order.  
If requested, ALS can perform a transmission spike in order to estimate a magnitude of this bias.  
The results are reported without further qualification.  

 
10. No problems were encountered with either the client samples or the associated quality control 

samples.  All quality control criteria were met. 
 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct within 
the limits of the methods employed. 
 
 
 
 
______________________________    __7/26/18___ 
Sarah Guyott       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ____________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1806306
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1806306-1SS-31-NNWP05-001-06082018-E WATER 08-Jun-18 15:50
1806306-2SS-31-MS-038-06082018 SOIL 08-Jun-18 9:10
1806306-3SS-31-MS-039-06082018 SOIL 08-Jun-18 13:42
1806306-4SS-31-NNWP03-001-06082018 SOIL 08-Jun-18 10:30
1806306-5SS-31-NNWP04-001-06082018 SOIL 08-Jun-18 13:32
1806306-6SS-31-NNWP04-002-06082018 SOIL 08-Jun-18 13:22
1806306-7SS-31-NNWP05-001-06082018 SOIL 08-Jun-18 13:50
1806306-8SS-31-MS-039-06082018-DUP SOIL 08-Jun-18 13:45
1806306-9SB-31-MS-015-1.0-1.5-06082018 SOIL 08-Jun-18 9:56
1806306-10SB-31-MS-015-3.0-3.5-06082018 SOIL 08-Jun-18 10:06
1806306-11SB-31-NNWP03-001-1.0-1.5-060 SOIL 08-Jun-18 10:54
1806306-12SB-31-NNWP03-001-3.0-3.5-060 SOIL 08-Jun-18 11:03
1806306-13SB-31-MS-025-1.0-1.5-06082018 SOIL 08-Jun-18 11:39
1806306-14SB-31-MS-025-3.0-3.5-06082018 SOIL 08-Jun-18 11:41
1806306-15SB-31-MS-025-3.0-3.5-06082018- SOIL 08-Jun-18 11:44
1806306-16SB-31-MS-027-1.0-1.5-06082018 SOIL 08-Jun-18 12:28
1806306-17SB-31-MS-027-3.0-3.5-06082018 SOIL 08-Jun-18 12:35
1806306-18SB-31-NNWP04-001-1.0-1.5-060 SOIL 08-Jun-18 14:55
1806306-19SB-31-NNWP04-001-3.0-3.5-060 SOIL 08-Jun-18 15:02
1806306-20SB-31-NNWP04-002-1.0-1.5-060 SOIL 08-Jun-18 14:16

Page 1 of 1 Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

ALS -- Fort Collins
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Lab ID: GS180702-6MB

Date Analyzed: 19-Jul-18

Date Collected: 28-Jun-18

Sample Matrix: SOIL

Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1 Result Units: pCi/g

File Name: 181157d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.370.14 +/- 0.22 1 NA

Data Package ID: GSS1806306-1

Page 1 of 1Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Lab ID: GS180702-6LCS

Date Analyzed: 19-Jul-18

Date Collected: 28-Jun-18

Sample Matrix: SOIL

Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1 Result Units: pCi/g

File Name: 181121d02

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 457 53 3 P,M3468.3 97.5 85 - 115+/-13982-63-3

Data Package ID: GSS1806306-1

Page 1 of 1Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 246 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SS-31-MS-039-06082018

Lab ID: 1806306-3DUP

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181123d07

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.394 2.1313982-63-3 LT0.68 +/- 0.190.58 +/- 0.17 0.30 LT 0.33

Data Package ID: GSS1806306-1

Page 1 of 2Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 229 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-MS-025-3.0-3.5-060

Lab ID: 1806306-14DUP

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181155d01

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.44 2.1313982-63-3 1.72 +/- 0.331.53 +/- 0.25 0.33 0.41

Data Package ID: GSS1806306-1

Page 2 of 2Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 246 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SS-31-MS-038-06082018

Lab ID: 1806306-2

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181621d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.330.35 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 1 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 243 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SS-31-MS-039-06082018

Lab ID: 1806306-3

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 180965d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.300.58 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 2 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 246 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SS-31-MS-039-06082018

Lab ID: 1806306-3DUP

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181123d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 LT0.330.68 +/- 0.19 1 NA

Data Package ID: GSS1806306-1

Page 1 of 2Thursday, July 26, 2018
Date Printed:

LIMS Version:  6.867

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 248 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SS-31-NNWP04-001-06082

Lab ID: 1806306-5

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181028d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,G0.320.81 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 3 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 248 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SS-31-NNWP04-002-06082

Lab ID: 1806306-6

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 180984d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,G,TI0.320.53 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 4 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 245 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SS-31-NNWP05-001-06082

Lab ID: 1806306-7

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181034d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.270.43 +/- 0.1413982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 5 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 248 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SS-31-MS-039-06082018-D

Lab ID: 1806306-8

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181154d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,G0.400.54 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 6 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 254 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-MS-015-1.0-1.5-060

Lab ID: 1806306-9

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181119d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.615.3 +/- 1.913982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 7 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 236 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-MS-015-3.0-3.5-060

Lab ID: 1806306-10

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 180966d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.310.42 +/- 0.1613982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 8 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 231 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-NNWP03-001-1.0-1.

Lab ID: 1806306-11

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181124d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.280.29 +/- 0.1413982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 9 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 249 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-NNWP03-001-3.0-3.

Lab ID: 1806306-12

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181029d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.313.52 +/- 0.5013982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 10 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 242 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-MS-025-1.0-1.5-060

Lab ID: 1806306-13

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 180985d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.420.40 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 11 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 229 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-MS-025-3.0-3.5-060

Lab ID: 1806306-14

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181035d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.331.53 +/- 0.2513982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 12 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 229 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-MS-025-3.0-3.5-060

Lab ID: 1806306-14DUP

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181155d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.411.72 +/- 0.33 1 NA

Data Package ID: GSS1806306-1

Page 2 of 2Thursday, July 26, 2018
Date Printed:

LIMS Version:  6.867

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 242 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-MS-025-3.0-3.5-060

Lab ID: 1806306-15

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181120d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.401.20 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 13 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 224 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-MS-027-1.0-1.5-060

Lab ID: 1806306-16

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 180967d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.392.35 +/- 0.3813982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 14 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-MS-027-3.0-3.5-060

Lab ID: 1806306-17

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181125d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.431.53 +/- 0.3013982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 15 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 248 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-NNWP04-001-1.0-1.

Lab ID: 1806306-18

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181030d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,G0.300.67 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 16 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 227 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-NNWP04-001-3.0-3.

Lab ID: 1806306-19

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 180986d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,TI0.450.57 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 17 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 245 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SB-31-NNWP04-002-1.0-1.

Lab ID: 1806306-20

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-6

Run ID: GS180702-6A
QCBatchID: GS180702-6-1

Result Units: pCi/g
File Name: 181036d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.270.47 +/- 0.1413982-63-3 1 NA

Data Package ID: GSS1806306-1

Page 18 of 18Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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No NON-CONFORMANCE REPORTS or QUALITY 
ASSURANCE SUMMARY SHEETS are included in this data 

package. 
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Radium-226 
Case Narrative 

 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1806306 
 
1. This report consists of the analytical results for one water sample received by ALS on 

06/14/2018. 
 
2. The sample was prepared and analyzed according to the current revision of SOP 783.  The 

analysis was completed on 07/11/2018. 
 
3. The analysis results for the sample are reported in units of pCi/L. The sample was not 

filtered prior to analysis.  
 
4. Sample volume was insufficient to allow preparation of a duplicate.  A laboratory control sample 

duplicate (LCSD) was prepared in lieu of a client sample duplicate.  
 
5. ALS uses the following convention for reporting significant digits in the TPU and MDC 

results.  The TPU value is rounded to two significant digits. The MDC value is rounded to the 
same decimal place as the TPU value.  In practice, this could result in an MDC reported 
value of zero for samples with significant activity, including the batch laboratory control 
sample.   

 
6. ICP-AES measurement of barium concentrations prior to chemical separation for sample 

1806306-1 and the batch QC samples showed concentrations less than zero.  To avoid a 
low bias in the final analytical results, the initial barium concentration was taken to be zero. 
These samples are identified with a “Z” flag on the Radiochemistry ICP Worksheet, which 
can be found in Section 5, “Raw Data” of this report. 

 
7. No anomalous situations were encountered during the preparation or analysis of this 

sample.  All quality control criteria were met. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __7/23/18___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1806306
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1806306-1SS-31-NNWP05-001-06082018-E WATER 08-Jun-18 15:50
1806306-2SS-31-MS-038-06082018 SOIL 08-Jun-18 9:10
1806306-3SS-31-MS-039-06082018 SOIL 08-Jun-18 13:42
1806306-4SS-31-NNWP03-001-06082018 SOIL 08-Jun-18 10:30
1806306-5SS-31-NNWP04-001-06082018 SOIL 08-Jun-18 13:32
1806306-6SS-31-NNWP04-002-06082018 SOIL 08-Jun-18 13:22
1806306-7SS-31-NNWP05-001-06082018 SOIL 08-Jun-18 13:50
1806306-8SS-31-MS-039-06082018-DUP SOIL 08-Jun-18 13:45
1806306-9SB-31-MS-015-1.0-1.5-06082018 SOIL 08-Jun-18 9:56
1806306-10SB-31-MS-015-3.0-3.5-06082018 SOIL 08-Jun-18 10:06
1806306-11SB-31-NNWP03-001-1.0-1.5-060 SOIL 08-Jun-18 10:54
1806306-12SB-31-NNWP03-001-3.0-3.5-060 SOIL 08-Jun-18 11:03
1806306-13SB-31-MS-025-1.0-1.5-06082018 SOIL 08-Jun-18 11:39
1806306-14SB-31-MS-025-3.0-3.5-06082018 SOIL 08-Jun-18 11:41
1806306-15SB-31-MS-025-3.0-3.5-06082018- SOIL 08-Jun-18 11:44
1806306-16SB-31-MS-027-1.0-1.5-06082018 SOIL 08-Jun-18 12:28
1806306-17SB-31-MS-027-3.0-3.5-06082018 SOIL 08-Jun-18 12:35
1806306-18SB-31-NNWP04-001-1.0-1.5-060 SOIL 08-Jun-18 14:55
1806306-19SB-31-NNWP04-001-3.0-3.5-060 SOIL 08-Jun-18 15:02
1806306-20SB-31-NNWP04-002-1.0-1.5-060 SOIL 08-Jun-18 14:16

Page 1 of 1 Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 13Method Blank Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Lab ID: RE180705-1MB

Date Analyzed: 11-Jul-18

Date Collected: 05-Jul-18

Sample Matrix: WATER

Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1 Result Units: pCi/l

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 13

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.28-0.02 +/- 0.13 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 94.217480 16460 ug 40 - 110 %

Data Package ID: RE1806306-1

Page 1 of 1Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Lab ID: RE180705-1LCS

Date Analyzed: 11-Jul-18

Date Collected: 05-Jul-18

Sample Matrix: WATER

Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 47 12 0 P47.88 98.8 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 96.817480 16920 ug 40 - 110 %

Data Package ID: RE1806306-1

Page 1 of 2Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Lab ID: RE180705-1LCSD

Date Analyzed: 11-Jul-18

Date Collected: 05-Jul-18

Sample Matrix: WATER

Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 52 13 0 P47.88 109 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 94.617480 16540 ug 40 - 110 %

Data Package ID: RE1806306-1

Page 2 of 2Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID:
Lab ID: RE180705-1LCSD

Date Analyzed: 11-Jul-18

Date Collected: 05-Jul-18

Sample Matrix: WATER

Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1

Result Units: pCi/l
File Name: Manual Entry

Prep Basis: Unfiltered
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.276 2.1313982-63-3 P52 +/- 1347 +/- 12 0 P 0

Data Package ID: RE1806306-1

Page 1 of 1Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Sample Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806306

Field ID: SS-31-NNWP05-001-06082

Lab ID: 1806306-1

Date Analyzed: 11-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.27-0.02 +/- 0.1213982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 95.317480 16660 ug 40 - 110 %

Data Package ID: RE1806306-1

Page 1 of 1Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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No NON-CONFORMANCE REPORTS or QUALITY 
ASSURANCE SUMMARY SHEETS are included in this data 

package. 
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Metals 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation -- 693694.FL.05.02 

Work Order Number:  1806307 
 
1. This report consists of 1 water sample and 23 soil samples. 
 
2. The samples were received intact at varying temperatures by ALS on 06/14/18. 
 
3. The water sample had a pH less than 2 upon receipt. 
 
4. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3005A (water), 3050B 

(soil) and the current revision of SOP 806. 
 
For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7470A 
(water), 7471A (soil) and the current revision of SOP 812. 

 
5. Analysis by ICP-MS followed method 6020A and the current revision of SOP 827. 
 

Analysis by CVAA followed method 7470A (water), 7471A (soil) and the current revision of SOP 
812. 

 
6. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
7. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. 
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• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• All laboratory control sample criteria were met. 

• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

• The interference check samples associated with Method 6020A were analyzed. 
 
9. Matrix specific quality control procedures. 
 
 Sample 1806307-7 was designated as the quality control sample for soil batch IP180722-2.  

Per method requirements, matrix QC was performed for the remaining soil batches and 
water analyses.  Since a sample from this order number was not the selected quality control 
(QC) sample, matrix specific QC results are not included in this report. 

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC. 

• A matrix spike and matrix spike duplicate were digested and analyzed with the soil batch 
specified above.  All acceptance criteria for accuracy were met with the following 
exception: 

Analyte Sample ID 
Uranium 

 
1806307-7MS 

The native sample result is flagged for matrix spike failure and an analytical post spike 
were performed.  The result of the spike was acceptable, indicating that the matrix was 
not significantly affecting quantitation of this analyte.   

• A sample duplicate and matrix spike duplicate were digested and analyzed with the soil 
batch specified above.  All acceptance criteria for precision were met with the following 
exceptions: 

Analyte Sample ID 
Uranium 

 
1806307-7MSD and DUP 

The native sample result was flagged for duplicate failure.  Where spike duplicate 
precision was outside control limits only the duplicate page shows the flag. 

• A serial dilution was analyzed with the soil ICP batch specified above.  All acceptance 
criteria were met. 

10. It is a standard practice that samples for ICP-MS are analyzed at a dilution.   Sample 1806307-21 
was further diluted to bring uranium into the analytical range. 
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The data contained in the following report have been reviewed and approved by the personnel 
listed below.  In addition, ALS certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 
 
 
_______________________________   __7/31/18____ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
 
 
_______________________________   __7/31/18____ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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Chain of Custody 
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OrderNum: 1806307
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1806307-1SB-31-NNWP04-002-3.0-3.5-060 SOIL 08-Jun-18 14:21
1806307-2SB-31-NNWP05-001-1.0-1.5-060 SOIL 08-Jun-18 14:35
1806307-3SB-31-NNWP05-001-3.0-3.5-060 SOIL 08-Jun-18 14:40
1806307-4SB-31-NNWP04-001-3.0-3.5-060 WATER 08-Jun-18 16:00
1806307-5SS-31-NNWP05-002-06092018 SOIL 09-Jun-18 8:45
1806307-6SS-31-NNWP04-003-06092018 SOIL 09-Jun-18 9:00
1806307-7SS-31-NNWP03-002-06092018 SOIL 09-Jun-18 10:48
1806307-8SS-31-NNWP02-001-06092018 SOIL 09-Jun-18 10:54
1806307-9SS-31-NNWP02-002-06092018 SOIL 09-Jun-18 10:59
1806307-10SS-31-NNWP06-001-06092018 SOIL 09-Jun-18 11:11
1806307-11SS-31-NNWP06-002-06092018 SOIL 09-Jun-18 13:52
1806307-12SB-31-NNWP04-003-1.0-1.5-060 SOIL 09-Jun-18 9:44
1806307-13SB-31-NNWP04-003-3.0-3.5-060 SOIL 09-Jun-18 9:55
1806307-14SB-31-NNWP05-002-1.0-1.5-060 SOIL 09-Jun-18 9:26
1806307-15SB-31-NNWP05-002-3.0-3.5-060 SOIL 09-Jun-18 9:40
1806307-16SB-31-NNWP02-001-1.0-1.5-060 SOIL 09-Jun-18 11:43
1806307-17SB-31-NNWP02-001-3.0-3.5-060 SOIL 09-Jun-18 11:50
1806307-18SB-31-NNWP02-002-1.0-1.5-060 SOIL 09-Jun-18 12:50
1806307-19SB-31-NNWP02-002-3.0-3.5-060 SOIL 09-Jun-18 12:58
1806307-20SB-31-NNWP02-002-3.0-3.5-060 SOIL 09-Jun-18 13:01
1806307-21SB-31-NNWP03-002-1.0-1.5-060 SOIL 09-Jun-18 11:18
1806307-22SB-31-NNWP03-002-3.0-3.5-060 SOIL 09-Jun-18 11:34
1806307-23SB-31-NNWP06-001-1.0-1.5-060 SOIL 09-Jun-18 14:09
1806307-24SB-31-NNWP06-001-1.0-1.5-060 SOIL 09-Jun-18 14:12
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LIMS Version:  6.867
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP04-002-3.0-3.

Date Analyzed: 30-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.024
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 1.2 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 059SMPL_

Lab ID: 1806307-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361

7439-98-7 0.210MOLYBDENUM J 0.0330.053

7782-49-2 0.9910SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.3

7440-61-1 0.009910URANIUM 0.000990.18

7440-62-2 0.4910VANADIUM 0.164.8

Page 1 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins

14 of 212



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP05-001-1.0-1.

Date Analyzed: 30-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.033
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.7 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 060SMPL_

Lab ID: 1806307-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0351.7

7439-98-7 0.210MOLYBDENUM J 0.0320.094

7782-49-2 0.9810SELENIUM J 0.310.54

7440-29-1 0.0210THORIUM 0.00231.8

7440-61-1 0.009810URANIUM 0.000980.41

7440-62-2 0.4910VANADIUM 0.166.2

Page 2 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP05-001-3.0-3.

Date Analyzed: 30-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.042
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 3.3 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 061SMPL_

Lab ID: 1806307-3

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0363.6

7439-98-7 0.210MOLYBDENUM 0.0330.64

7782-49-2 0.9910SELENIUM J 0.320.86

7440-29-1 0.0210THORIUM 0.00243.8

7440-61-1 0.009910URANIUM 0.000992

7440-62-2 0.510VANADIUM 0.1615

Page 3 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total Recoverable ICPMS Metals

Field ID: SB-31-NNWP04-001-3.0-3.

Date Analyzed: 27-Jun-18

Date Collected: 08-Jun-18

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 20-Jun-18

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180620-3
% Moisture: N/A ml

mlRun ID: IM180626-10A2
QCBatchID: IP180620-3-3

Sample Results

Result Units: MG/L

File Name: 246SMPL_

Lab ID: 1806307-4

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM U 0.0000790.000079

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM U 0.0000160.000016

7440-61-1 0.000110URANIUM U 0.00000490.0000049

7440-62-2 0.00510VANADIUM U 0.000120.00012

Page 4 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP05-002-06092

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.013
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.4 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 062SMPL_

Lab ID: 1806307-5

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.7

7439-98-7 0.210MOLYBDENUM J 0.0330.11

7782-49-2 0.9910SELENIUM J 0.320.4

7440-29-1 0.0210THORIUM 0.00241.8

7440-61-1 0.009910URANIUM 0.000990.41

7440-62-2 0.510VANADIUM 0.166.6

Page 5 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins

18 of 212



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP04-003-06092

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.042
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.0 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 063SMPL_

Lab ID: 1806307-6

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0350.91

7439-98-7 0.1910MOLYBDENUM J 0.0320.049

7782-49-2 0.9610SELENIUM U 0.310.31

7440-29-1 0.01910THORIUM 0.00231.5

7440-61-1 0.009610URANIUM 0.000960.18

7440-62-2 0.4810VANADIUM 0.154.2

Page 6 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP03-002-06092

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.012
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.3 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 064SMPL_

Lab ID: 1806307-7

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.1

7439-98-7 0.210MOLYBDENUM J 0.0330.12

7782-49-2 0.9910SELENIUM J 0.320.42

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.009910URANIUM N* 0.000990.89

7440-62-2 0.510VANADIUM 0.166

Page 7 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP02-001-06092

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.073
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.2 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 072SMPL_

Lab ID: 1806307-8

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0341.5

7439-98-7 0.1910MOLYBDENUM J 0.0310.059

7782-49-2 0.9310SELENIUM J 0.30.33

7440-29-1 0.01910THORIUM 0.00221.6

7440-61-1 0.009310URANIUM 0.000930.29

7440-62-2 0.4710VANADIUM 0.155.2

Page 8 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP02-002-06092

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.021
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.2 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 073SMPL_

Lab ID: 1806307-9

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0350.9

7439-98-7 0.210MOLYBDENUM J 0.0320.05

7782-49-2 0.9810SELENIUM U 0.310.31

7440-29-1 0.0210THORIUM 0.00241.3

7440-61-1 0.009810URANIUM 0.000980.28

7440-62-2 0.4910VANADIUM 0.164.6

Page 9 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP06-001-06092

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.2 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 074SMPL_

Lab ID: 1806307-10

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0362.6

7439-98-7 0.210MOLYBDENUM 0.0330.27

7782-49-2 0.9910SELENIUM J 0.320.36

7440-29-1 0.0210THORIUM 0.00241.7

7440-61-1 0.009910URANIUM 0.0009916

7440-62-2 0.510VANADIUM 0.1641

Page 10 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SS-31-NNWP06-002-06092

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.008
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.1 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 075SMPL_

Lab ID: 1806307-11

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0362.1

7439-98-7 0.210MOLYBDENUM J 0.0330.12

7782-49-2 0.9910SELENIUM J 0.320.38

7440-29-1 0.0210THORIUM 0.00241.9

7440-61-1 0.009910URANIUM 0.000991.8

7440-62-2 0.510VANADIUM 0.166.9

Page 11 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP04-003-1.0-1.

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.8 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 076SMPL_

Lab ID: 1806307-12

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.92

7439-98-7 0.210MOLYBDENUM J 0.0330.052

7782-49-2 110SELENIUM J 0.320.34

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.2

7440-62-2 0.510VANADIUM 0.164.2

Page 12 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP04-003-3.0-3.

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.047
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 2.8 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 077SMPL_

Lab ID: 1806307-13

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0351.9

7439-98-7 0.210MOLYBDENUM J 0.0320.096

7782-49-2 0.9810SELENIUM J 0.310.46

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.009810URANIUM 0.000980.24

7440-62-2 0.4910VANADIUM 0.166.5

Page 13 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP05-002-1.0-1.

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.006
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 2.9 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 078SMPL_

Lab ID: 1806307-14

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0371.9

7439-98-7 0.210MOLYBDENUM 0.0340.36

7782-49-2 110SELENIUM J 0.330.58

7440-29-1 0.0210THORIUM 0.00253.2

7440-61-1 0.0110URANIUM 0.0011.2

7440-62-2 0.5110VANADIUM 0.169.9

Page 14 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP05-002-3.0-3.

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.028
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 3.5 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 081SMPL_

Lab ID: 1806307-15

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0362.6

7439-98-7 0.210MOLYBDENUM 0.0330.37

7782-49-2 110SELENIUM J 0.320.7

7440-29-1 0.0210THORIUM 0.00243.1

7440-61-1 0.0110URANIUM 0.0011.7

7440-62-2 0.510VANADIUM 0.1612

Page 15 of 24Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP02-001-1.0-1.

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.064
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.4 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 082SMPL_

Lab ID: 1806307-16

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0341.7

7439-98-7 0.1910MOLYBDENUM J 0.0310.053

7782-49-2 0.9410SELENIUM U 0.30.3

7440-29-1 0.01910THORIUM 0.00231.6

7440-61-1 0.009410URANIUM 0.000940.3

7440-62-2 0.4710VANADIUM 0.155.2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP02-001-3.0-3.

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.023
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 1.5 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 083SMPL_

Lab ID: 1806307-17

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.86

7439-98-7 0.210MOLYBDENUM J 0.0330.054

7782-49-2 0.9910SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.4

7440-61-1 0.009910URANIUM 0.000990.27

7440-62-2 0.510VANADIUM 0.164.5
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP02-002-1.0-1.

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.5 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 084SMPL_

Lab ID: 1806307-18

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.94

7439-98-7 0.210MOLYBDENUM J 0.0330.05

7782-49-2 110SELENIUM J 0.320.36

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.32

7440-62-2 0.510VANADIUM 0.165.1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP02-002-3.0-3.

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.021
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 1.7 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 085SMPL_

Lab ID: 1806307-19

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.077

7782-49-2 110SELENIUM J 0.320.34

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.0010.37

7440-62-2 0.510VANADIUM 0.164.7
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP02-002-3.0-3.

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.022
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 1.4 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 086SMPL_

Lab ID: 1806307-20

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361

7439-98-7 0.210MOLYBDENUM J 0.0330.068

7782-49-2 0.9910SELENIUM J 0.320.35

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.009910URANIUM 0.000990.35

7440-62-2 0.510VANADIUM 0.164.6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP03-002-1.0-1.

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.062
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.3 g

mlRun ID: IM180730-10A2
QCBatchID: IP180722-2-1

Sample Results

Result Units: MG/KG

File Name: 089SMPL_

Lab ID: 1806307-21

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0347.9

7439-98-7 0.1910MOLYBDENUM 0.03115

7782-49-2 0.9410SELENIUM 0.30.96

7440-29-1 0.01910THORIUM 0.00231.6

7440-61-1 0.094100URANIUM 0.0094460

7440-62-2 0.4710VANADIUM 0.15130
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP03-002-3.0-3.

Date Analyzed: 29-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 27-Jul-18

Sample Aliquot: 1.04
Final Volume: 100

Prep Batch: IP180727-2
% Moisture: 1.7 g

mlRun ID: IM180729-10A2
QCBatchID: IP180727-2-1

Sample Results

Result Units: MG/KG

File Name: 115SMPL_

Lab ID: 1806307-22

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0350.97

7439-98-7 0.210MOLYBDENUM J 0.0320.097

7782-49-2 0.9810SELENIUM U 0.310.31

7440-29-1 0.0210THORIUM 0.00231.3

7440-61-1 0.009810URANIUM 0.000982.7

7440-62-2 0.4910VANADIUM 0.164.7
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP06-001-1.0-1.

Date Analyzed: 29-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 27-Jul-18

Sample Aliquot: 1.02
Final Volume: 100

Prep Batch: IP180727-2
% Moisture: 3.8 g

mlRun ID: IM180729-10A2
QCBatchID: IP180727-2-1

Sample Results

Result Units: MG/KG

File Name: 116SMPL_

Lab ID: 1806307-23

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0372.2

7439-98-7 0.210MOLYBDENUM J 0.0340.1

7782-49-2 110SELENIUM J 0.330.45

7440-29-1 0.0210THORIUM 0.00241.9

7440-61-1 0.0110URANIUM 0.0011.4

7440-62-2 0.5110VANADIUM 0.164.7
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-NNWP06-001-1.0-1.

Date Analyzed: 29-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 27-Jul-18

Sample Aliquot: 1.07
Final Volume: 100

Prep Batch: IP180727-2
% Moisture: 4.1 g

mlRun ID: IM180729-10A2
QCBatchID: IP180727-2-1

Sample Results

Result Units: MG/KG

File Name: 117SMPL_

Lab ID: 1806307-24

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0355.5

7439-98-7 0.1910MOLYBDENUM 0.0320.31

7782-49-2 0.9710SELENIUM J 0.310.57

7440-29-1 0.01910THORIUM 0.00233.4

7440-61-1 0.009710URANIUM 0.000970.82

7440-62-2 0.4910VANADIUM 0.166.8
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1806307

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Kevin J. Meyer

1806307-1SB-31-NNWP04-002-3.0-3.5 6/8/2018 0.0311.191 17/5/2018 07/19/2018 0.661 gJ0.0000550.0032

1806307-2SB-31-NNWP05-001-1.0-1.5 6/8/2018 0.030.729 17/5/2018 07/19/2018 0.68 gJ0.0000530.0046

1806307-3SB-31-NNWP05-001-3.0-3.5 6/8/2018 0.0313.308 17/5/2018 07/19/2018 0.662 gJ0.0000560.0018

1806307-5SS-31-NNWP05-002-060920 6/9/2018 0.0310.377 17/5/2018 07/19/2018 0.643 gJ0.0000560.0029

1806307-6SS-31-NNWP04-003-060920 6/9/2018 0.0310.047 17/5/2018 07/19/2018 0.653 gJ0.0000550.0014

1806307-7SS-31-NNWP03-002-060920 6/9/2018 0.0320.269 17/5/2018 07/19/2018 0.628 gJ0.0000570.0026

1806307-8SS-31-NNWP02-001-060920 6/9/2018 0.0320.195 17/5/2018 07/19/2018 0.623 gJ0.0000580.0029

1806307-9SS-31-NNWP02-002-060920 6/9/2018 0.0320.151 17/5/2018 07/19/2018 0.627 gJ0.0000580.0018

1806307-10SS-31-NNWP06-001-060920 6/9/2018 0.030.213 17/5/2018 07/19/2018 0.658 gJ0.0000550.0038

1806307-11SS-31-NNWP06-002-060920 6/9/2018 0.030.114 17/5/2018 07/19/2018 0.664 gJ0.0000540.004

1806307-12SB-31-NNWP04-003-1.0-1.5 6/9/2018 0.0330.766 17/5/2018 07/19/2018 0.604 gJ0.000060.0013

1806307-13SB-31-NNWP04-003-3.0-3.5 6/9/2018 0.032.803 17/5/2018 07/19/2018 0.692 gJ0.0000540.0049

1806307-14SB-31-NNWP05-002-1.0-1.5 6/9/2018 0.0322.873 17/5/2018 07/19/2018 0.637 gJ0.0000580.0027

1806307-15SB-31-NNWP05-002-3.0-3.5 6/9/2018 0.0333.488 17/5/2018 07/19/2018 0.624 gJ0.000060.0023

1806307-16SB-31-NNWP02-001-1.0-1.5 6/9/2018 0.0320.428 17/5/2018 07/19/2018 0.622 gJ0.0000580.0013

1806307-17SB-31-NNWP02-001-3.0-3.5 6/9/2018 0.0321.483 17/5/2018 07/19/2018 0.639 gU0.0000570.000057

1806307-18SB-31-NNWP02-002-1.0-1.5 6/9/2018 0.0330.521 17/5/2018 07/19/2018 0.613 gJ0.0000590.0024

1806307-19SB-31-NNWP02-002-3.0-3.5 6/9/2018 0.0311.659 17/6/2018 07/19/2018 0.648 gJ0.0000560.014

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1806307

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Kevin J. Meyer

1806307-20SB-31-NNWP02-002-3.0-3.5 6/9/2018 0.031.429 17/6/2018 07/19/2018 0.666 gJ0.0000550.012

1806307-21SB-31-NNWP03-002-1.0-1.5 6/9/2018 0.0320.278 17/6/2018 07/19/2018 0.624 g0.0000580.048

1806307-22SB-31-NNWP03-002-3.0-3.5 6/9/2018 0.0341.703 17/6/2018 07/19/2018 0.602 gJ0.0000610.002

1806307-23SB-31-NNWP06-001-1.0-1.5 6/9/2018 0.0313.82 17/6/2018 07/19/2018 0.662 gJ0.0000570.011

1806307-24SB-31-NNWP06-001-1.0-1.5 6/9/2018 0.0314.050 17/6/2018 07/19/2018 0.676 gJ0.0000560.02

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1806307

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7470A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 20 ml

Sample 
Aliquot

MG/L

MDL/DL

ALS -- Fort Collins

Analyst: Kevin J. Meyer

1806307-4SB-31-NNWP04-001-3.0-3.5 6/8/2018 0.0002N/A 16/27/2018 07/05/2018 20 mlU0.000060.00006

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A

ICPMS Metals

Date Analyzed: 27-Jun-18

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 20-Jun-18

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180620-3
% Moisture: N/A

ml
ml

Run ID: IM180626-10A1
QCBatchID: IP180620-3-3

Method Blank

Lab ID: IP180620-3MB

MG/LResult Units:

File Name: 220SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.00210 0.002 U

7439-98-7 MOLYBDENUM 0.00210 0.002 U

7782-49-2 SELENIUM 0.0110 0.01 U

7440-29-1 THORIUM 0.000210 0.0002 U

7440-61-1 URANIUM 0.000110 0.0001 U

7440-62-2 VANADIUM 0.00510 0.005 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

ICPMS Metals

Date Analyzed: 29-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 27-Jul-18

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180727-2
% Moisture: N/A

g
ml

Run ID: IM180729-10A2
QCBatchID: IP180727-2-1

Method Blank

Lab ID: IP180727-2MB

MG/KGResult Units:

File Name: 103SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.0010.001 J

7440-62-2 VANADIUM 0.510 0.160.16 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    

ICPMS Metals

Date Analyzed: 30-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 22-Jul-18

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: N/A

g
ml

Run ID: IM180730-10A2
QCBatchID: IP180722-2-1

Method Blank

Lab ID: IP180722-2MB

MG/KGResult Units:

File Name: 057SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.005 J

7440-61-1 URANIUM 0.0110 0.0010.001 U

7440-62-2 VANADIUM 0.510 0.160.16 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 06/27/2018

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 06/20/2018

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180620-3
% Moisture: N/A

ml
ml

Run ID: IM180626-10A1
QCBatchID: IP180620-3-3

Lab ID: IM180620-3LCS

MG/LResult Units:
Clean DF: 1

File Name: 221SMPL_Prep Method: SW3005A

ARSENIC 0.1 0.0020.102 102 80 - 120%7440-38-2

MOLYBDENUM 0.1 0.0020.0995 99 80 - 120%7439-98-7

SELENIUM 0.1 0.010.0962 96 80 - 120%7782-49-2

THORIUM 0.01 0.00020.00964 96 80 - 120%7440-29-1

URANIUM 0.01 0.00010.00982 98 80 - 120%7440-61-1

VANADIUM 0.1 0.0050.0936 94 80 - 120%7440-62-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/30/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 07/22/2018

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: N/A

g
ml

Run ID: IM180730-10A2
QCBatchID: IP180722-2-1

Lab ID: IM180722-2LCS

MG/KGResult Units:
Clean DF: 1

File Name: 058SMPL_Prep Method: SW3050B

ARSENIC 10 0.29 90 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.13 91 80 - 120%7439-98-7

SELENIUM 10 19.27 93 80 - 120%7782-49-2

THORIUM 1 0.020.944 94 80 - 120%7440-29-1

URANIUM 1 0.010.865 86 80 - 120%7440-61-1

VANADIUM 10 0.58.85 89 80 - 120%7440-62-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/29/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 07/27/2018

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180727-2
% Moisture: N/A

g
ml

Run ID: IM180729-10A2
QCBatchID: IP180727-2-1

Lab ID: IM180727-2LCS

MG/KGResult Units:
Clean DF: 1

File Name: 104SMPL_Prep Method: SW3050B

ARSENIC 10 0.28.82 88 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.56 96 80 - 120%7439-98-7

SELENIUM 10 19.28 93 80 - 120%7782-49-2

THORIUM 1 0.020.954 95 80 - 120%7440-29-1

URANIUM 1 0.010.925 93 80 - 120%7440-61-1

VANADIUM 10 0.58.72 87 80 - 120%7440-62-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020A    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.017
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.3

g
ml

Run ID: IM180730-10A2
QCBatchID: IP180722-2-1

LabID: 1806307-7MS
Field ID: SS-31-NNWP03-002-06092

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 069SMPL_

ARSENIC 9.860.197 90 75 - 125%7440-38-2 1.1 10

MOLYBDENUM 9.860.197 84 75 - 125%7439-98-7 0.12 J 8.35

SELENIUM 9.860.986 90 75 - 125%7782-49-2 0.42 J 9.28

THORIUM 0.9860.0197 106 75 - 125%7440-29-1 1.6 2.63

URANIUM 0.9860.00986 236 75 - 125%7440-61-1 N0.89 3.22

VANADIUM 9.860.493 83 75 - 125%7440-62-2 6 14.2

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 30-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 22-Jul-18

Sample Aliquot: 1.013
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.3

g
ml

Run ID: IM180730-10A2
QCBatchID: IP180722-2-1

LabID: 1806307-7MSD
Field ID: SS-31-NNWP03-002-06092

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 070SMPL_

ARSENIC 200.198 17440-38-2 899.94 9.9

MOLYBDENUM 200.198 37439-98-7 868.61 9.9

SELENIUM 200.99 07782-49-2 909.28 9.9

THORIUM 200.0198 37440-29-1 972.55 0.99

URANIUM 200.0099 487440-61-1 1081.96 * 0.99

VANADIUM 200.495 37440-62-2 8814.7 9.9
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 7/30/2018
Run ID: IM180730-10A2

Analytical Spike Sample Recovery

Field ID: SS-31-NNWP03-002-06092

LabID: 1806307-7A Result Units: mg/l

ALS -- Fort Collins

Target Analyte PS Result PS 
Qual

Spike 
Added

PS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

URANIUM 97 75 - 125%0.001870.000899 0.001
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018

Date Collected: 06/09/2018

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 07/22/2018

Sample Aliquot: 1.014
Final Volume: 100

Prep Batch: IP180722-2
% Moisture: 0.3

g
ml

Run ID: IM180730-10A2
QCBatchID: IP180722-2-1

Duplicate Sample Results

Field ID: SS-31-NNWP03-002-06092

Result Units: MG/KG
Lab ID: 1806307-7D

File Name: 066SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

ARSENIC 100.1981.18 5 207440-38-2 1.1

MOLYBDENUM 100.1980.133 207439-98-7 0.12 J J

SELENIUM 100.9890.378 207782-49-2 0.42 J J

THORIUM 100.01981.57 1 207440-29-1 1.6

URANIUM 100.009893.51 119 207440-61-1 0.89 *

VANADIUM 100.4945.21 14 207440-62-2 6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 30-Jul-18
Run ID: IM180730-10A2

Serial Dilution

Field ID: SS-31-NNWP03-002-06092

Result Units: mg/l
Lab ID: 1806307-7L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J7440-38-2 0.001020.00113

MOLYBDENUM U7439-98-7 0.0001620.000118 J

SELENIUM J7782-49-2 0.0003500.000419 J

THORIUM 87440-29-1 0.001470.00160

URANIUM 57440-61-1 0.0008500.000899

VANADIUM J7440-62-2 0.006160.00606

Page 1 of 1Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins

51 of 212



Prep Batch ID:  IP180620-3

Start Date: 06/20/18
Start Time: 12:51

End Date: 06/20/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 06/20/18

Time Validated: 17:00

Batch Created By: jml

Date Created: 06/20/18

Time Created: 12:57Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Batch ID: IP180620-3-3

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1806148XXXXXXIP180620-3

LCS WATER NONE 1XXXXXX 50 50 1806148XXXXXXIM180620-3

MS WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

MSD WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

DUP WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

SMP WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

SMP WATER NONE 1XXXXXX 50 50 1806280XXXXXX1806280-21

SMP WATER NONE 1XXXXXX 50 50 1806280XXXXXX1806280-29

SMP WATER NONE 1XXXXXX 50 50 1806288XXXXXX1806288-4

SMP WATER NONE 1XXXXXX 50 50 1806290XXXXXX1806290-13

SMP WATER NONE 1XXXXXX 50 50 1806291XXXXXX1806291-19

SMP WATER NONE 1XXXXXX 50 50 1806291XXXXXX1806291-23

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-21

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-5

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-7

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-8

SMP WATER NONE 1XXXXXX 50 50 1806303XXXXXX1806303-18

SMP WATER NONE 1XXXXXX 50 50 1806304XXXXXX1806304-6

SMP WATER NONE 1XXXXXX 50 50 1806306XXXXXX1806306-1

SMP WATER NONE 16/8/2018 50 50 1806307SB-31-NNWP04-001-3.0-3.5-0601806307-4

SMP WATER NONE 1XXXXXX 50 50 1806308XXXXXX1806308-12
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Prep Batch ID:  IP180620-3

Start Date: 06/20/18
Start Time: 12:51

End Date: 06/20/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 06/20/18

Time Validated: 17:00

Batch Created By: jml

Date Created: 06/20/18

Time Created: 12:57Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Prep Batch ID:  IP180722-2

Start Date: 07/22/18
Start Time: 8:37

End Date: 07/22/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 07/22/18

Time Validated: 9:16

Batch Created By: jml

Date Created: 07/22/18

Time Created: 8:55Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP180722-2-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1806307XXXXXXIP180722-2

LCS SOIL NONE 1XXXXXX 1 100 1806307XXXXXXIM180722-2

MS SOIL NONE 16/9/2018 1.017 100 1806307SS-31-NNWP03-002-060920181806307-7

MSD SOIL NONE 16/9/2018 1.013 100 1806307SS-31-NNWP03-002-060920181806307-7

DUP SOIL NONE 16/9/2018 1.014 100 1806307SS-31-NNWP03-002-060920181806307-7

SMP SOIL NONE 16/8/2018 1.024 100 1806307SB-31-NNWP04-002-3.0-3.5-0601806307-1

SMP SOIL NONE 16/9/2018 1.009 100 1806307SS-31-NNWP06-001-060920181806307-10

SMP SOIL NONE 16/9/2018 1.008 100 1806307SS-31-NNWP06-002-060920181806307-11

SMP SOIL NONE 16/9/2018 1.004 100 1806307SB-31-NNWP04-003-1.0-1.5-0601806307-12

SMP SOIL NONE 16/9/2018 1.047 100 1806307SB-31-NNWP04-003-3.0-3.5-0601806307-13

SMP SOIL NONE 16/9/2018 1.006 100 1806307SB-31-NNWP05-002-1.0-1.5-0601806307-14

SMP SOIL NONE 16/9/2018 1.028 100 1806307SB-31-NNWP05-002-3.0-3.5-0601806307-15

SMP SOIL NONE 16/9/2018 1.064 100 1806307SB-31-NNWP02-001-1.0-1.5-0601806307-16

SMP SOIL NONE 16/9/2018 1.023 100 1806307SB-31-NNWP02-001-3.0-3.5-0601806307-17

SMP SOIL NONE 16/9/2018 1.004 100 1806307SB-31-NNWP02-002-1.0-1.5-0601806307-18

SMP SOIL NONE 16/9/2018 1.021 100 1806307SB-31-NNWP02-002-3.0-3.5-0601806307-19

SMP SOIL NONE 16/8/2018 1.033 100 1806307SB-31-NNWP05-001-1.0-1.5-0601806307-2

SMP SOIL NONE 16/9/2018 1.022 100 1806307SB-31-NNWP02-002-3.0-3.5-0601806307-20

SMP SOIL NONE 16/9/2018 1.062 100 1806307SB-31-NNWP03-002-1.0-1.5-0601806307-21

SMP SOIL NONE 16/8/2018 1.042 100 1806307SB-31-NNWP05-001-3.0-3.5-0601806307-3

SMP SOIL NONE 16/9/2018 1.013 100 1806307SS-31-NNWP05-002-060920181806307-5

SMP SOIL NONE 16/9/2018 1.042 100 1806307SS-31-NNWP04-003-060920181806307-6

SMP SOIL NONE 16/9/2018 1.012 100 1806307SS-31-NNWP03-002-060920181806307-7

SMP SOIL NONE 16/9/2018 1.073 100 1806307SS-31-NNWP02-001-060920181806307-8

SMP SOIL NONE 16/9/2018 1.021 100 1806307SS-31-NNWP02-002-060920181806307-9
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Prep Batch ID:  IP180722-2

Start Date: 07/22/18
Start Time: 8:37

End Date: 07/22/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 07/22/18

Time Validated: 9:16

Batch Created By: jml

Date Created: 07/22/18

Time Created: 8:55Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 2 of 2 Tuesday, July 31, 2018Date Printed:
LIMS Version:  6.867

ALS -- Fort Collins

55 of 212



Prep Batch ID:  IP180727-2

Start Date: 07/27/18
Start Time: 11:08

End Date: 07/27/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 07/27/18

Time Validated: 11:27

Batch Created By: jml

Date Created: 07/27/18

Time Created: 11:08Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP180727-2-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1806304XXXXXXIP180727-2

LCS SOIL NONE 1XXXXXX 1 100 1806304XXXXXXIM180727-2

MS SOIL NONE 1XXXXXX 1.013 100 1806304XXXXXX1806304-18

MSD SOIL NONE 1XXXXXX 1.015 100 1806304XXXXXX1806304-18

DUP SOIL NONE 1XXXXXX 1.012 100 1806304XXXXXX1806304-18

SMP SOIL NONE 1XXXXXX 1.009 100 1806304XXXXXX1806304-18

SMP SOIL NONE 1XXXXXX 1.06 100 1806304XXXXXX1806304-23

SMP SOIL NONE 1XXXXXX 1.003 100 1806304XXXXXX1806304-24

SMP SOIL NONE 16/9/2018 1.04 100 1806307SB-31-NNWP03-002-3.0-3.5-0601806307-22

SMP SOIL NONE 16/9/2018 1.02 100 1806307SB-31-NNWP06-001-1.0-1.5-0601806307-23

SMP SOIL NONE 16/9/2018 1.07 100 1806307SB-31-NNWP06-001-1.0-1.5-0601806307-24

SMP SOIL NONE 1XXXXXX 1.06 100 1806310XXXXXX1806310-1

SMP SOIL NONE 1XXXXXX 1.005 100 1806310XXXXXX1806310-10

SMP SOIL NONE 1XXXXXX 1.018 100 1806310XXXXXX1806310-11

SMP SOIL NONE 1XXXXXX 1.029 100 1806310XXXXXX1806310-12

SMP SOIL NONE 1XXXXXX 1.017 100 1806310XXXXXX1806310-14

SMP SOIL NONE 1XXXXXX 1.018 100 1806310XXXXXX1806310-15

SMP SOIL NONE 1XXXXXX 1.039 100 1806310XXXXXX1806310-16

SMP SOIL NONE 1XXXXXX 1.046 100 1806310XXXXXX1806310-2

SMP SOIL NONE 1XXXXXX 1.008 100 1806310XXXXXX1806310-4

SMP SOIL NONE 1XXXXXX 1.001 100 1806310XXXXXX1806310-5

SMP SOIL NONE 1XXXXXX 1.02 100 1806310XXXXXX1806310-6

SMP SOIL NONE 1XXXXXX 1 100 1806310XXXXXX1806310-7

SMP SOIL NONE 1XXXXXX 1.032 100 1806310XXXXXX1806310-8

SMP SOIL NONE 1XXXXXX 1.041 100 1806310XXXXXX1806310-9
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Prep Batch ID:  IP180727-2

Start Date: 07/27/18
Start Time: 11:08

End Date: 07/27/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 07/27/18

Time Validated: 11:27

Batch Created By: jml

Date Created: 07/27/18

Time Created: 11:08Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:11

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 108 90 - 110%7440-38-2 0.0215

MOLYBDENUM 0.02 0.0002 98 90 - 110%7439-98-7 0.0195

SELENIUM 0.02 0.001 100 90 - 110%7782-49-2 0.0201

THORIUM 0.002 0.00002 105 90 - 110%7440-29-1 0.00210

URANIUM 0.002 0.00001 99 90 - 110%7440-61-1 0.00199

VANADIUM 0.02 0.0005 95 90 - 110%7440-62-2 0.0191
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:37

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 108 90 - 110%7782-49-2 0.0108

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000985

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.00999
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:22

File Name: 019SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:02

File Name: 030SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 110 90 - 110%7440-38-2 0.0110

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:23

File Name: 035SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 107 90 - 110%7782-49-2 0.0107

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00994
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:10

File Name: 047SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:52

File Name: 059SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 106 90 - 110%7440-38-2 0.0106

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV7

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:25

File Name: 068SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.00999
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV8

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:58

File Name: 008SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 109 90 - 110%7440-38-2 0.0109

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00990
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV9

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:43

File Name: 020SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 108 90 - 110%7440-38-2 0.0108

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV10

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:30

File Name: 033SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00980
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:51

File Name: 037SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00990
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:36

File Name: 049SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00989

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00988
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:20

File Name: 061SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:07

File Name: 074SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00988
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:55

File Name: 086SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00987
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV16

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:37

File Name: 098SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00984
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV17

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:09

File Name: 107SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00982
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV18

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:57

File Name: 119SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV19

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 0:42

File Name: 131SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00992
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV20

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 1:27

File Name: 144SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00981

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00974
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV21

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 2:12

File Name: 156SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV22

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 2:54

File Name: 168SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV23

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 3:39

File Name: 180SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 106 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00981
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV24

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 4:03

File Name: 186SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000998

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.00999
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV25

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 4:48

File Name: 198SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00961

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000969

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00981
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV26

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 5:32

File Name: 210SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00993

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000971

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00973
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV27

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 6:02

File Name: 218SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 106 90 - 110%7439-98-7 0.0106

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00992

THORIUM 0.001 0.00002 98 90 - 110%7440-29-1 0.000981

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00980

Page 28 of 52Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins

85 of 212



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV28

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 6:50

File Name: 230SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000993

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00961
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV29

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 7:32

File Name: 242SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00963

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000969

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00970

Page 30 of 52Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins

87 of 212



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV30

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 8:11

File Name: 253SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000992

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00957
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:40

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 108 90 - 110%7440-38-2 0.0216

MOLYBDENUM 0.02 0.0002 94 90 - 110%7439-98-7 0.0189

SELENIUM 0.02 0.001 103 90 - 110%7782-49-2 0.0206

THORIUM 0.002 0.00002 92 90 - 110%7440-29-1 0.00183

URANIUM 0.002 0.00001 95 90 - 110%7440-61-1 0.00190

VANADIUM 0.02 0.0005 92 90 - 110%7440-62-2 0.0184

Page 32 of 52Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins

89 of 212



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:06

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00985

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00982

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000974

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000945

VANADIUM 0.01 0.0005 95 90 - 110%7440-62-2 0.00952
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:50

File Name: 019SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00975

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000960

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00935
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:34

File Name: 031SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00970

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000953

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00942
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:22

File Name: 043SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00958

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000990

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000970

VANADIUM 0.01 0.0005 92 90 - 110%7440-62-2 0.00924
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:06

File Name: 055SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00975

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00999

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000965

VANADIUM 0.01 0.0005 92 90 - 110%7440-62-2 0.00923
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:48

File Name: 066SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00957

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000980

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00937
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Verifications

Lab ID: CCV7

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:32

File Name: 078SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00982

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000982

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00939
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Verifications

Lab ID: CCV8

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:14

File Name: 090SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 94 90 - 110%7440-38-2 0.00940

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000981

VANADIUM 0.01 0.0005 93 90 - 110%7440-62-2 0.00932
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Verifications

Lab ID: CCV9

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:58

File Name: 101SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00949

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000993

VANADIUM 0.01 0.0005 92 90 - 110%7440-62-2 0.00921
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Verifications

Lab ID: CCV10

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:45

File Name: 113SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 93 90 - 110%7440-38-2 0.00932

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00989

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000994

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000969

VANADIUM 0.01 0.0005 93 90 - 110%7440-62-2 0.00930
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:27

File Name: 125SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 93 90 - 110%7440-38-2 0.00934

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00990

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000993

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000983

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00942
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 9:26

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 107 90 - 110%7440-38-2 0.0213

MOLYBDENUM 0.02 0.0002 93 90 - 110%7439-98-7 0.0187

SELENIUM 0.02 0.001 106 90 - 110%7782-49-2 0.0212

THORIUM 0.002 0.00002 101 90 - 110%7440-29-1 0.00202

URANIUM 0.002 0.00001 96 90 - 110%7440-61-1 0.00192

VANADIUM 0.02 0.0005 92 90 - 110%7440-62-2 0.0184
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 9:52

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00994

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 109 90 - 110%7782-49-2 0.0109

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000943

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00972
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 10:40

File Name: 019SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00978

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00977

SELENIUM 0.01 0.001 107 90 - 110%7782-49-2 0.0107

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 93 90 - 110%7440-61-1 0.000931

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00970
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:24

File Name: 031SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00987

MOLYBDENUM 0.01 0.0002 96 90 - 110%7439-98-7 0.00964

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 93 90 - 110%7440-61-1 0.000929

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00967
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:06

File Name: 043SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00978

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00980

SELENIUM 0.01 0.001 108 90 - 110%7782-49-2 0.0108

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 94 90 - 110%7440-61-1 0.000936

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00958
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:53

File Name: 055SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00988

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00996

SELENIUM 0.01 0.001 109 90 - 110%7782-49-2 0.0109

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 92 90 - 110%7440-61-1 0.000917

VANADIUM 0.01 0.0005 95 90 - 110%7440-62-2 0.00949
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:38

File Name: 067SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00960

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00996

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 91 90 - 110%7440-61-1 0.000915

VANADIUM 0.01 0.0005 95 90 - 110%7440-62-2 0.00950
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Verifications

Lab ID: CCV7

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:22

File Name: 079SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00980

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00984

SELENIUM 0.01 0.001 110 90 - 110%7782-49-2 0.0110

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000952

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00967
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Verifications

Lab ID: CCV8

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:15

File Name: 092SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00967

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000958

VANADIUM 0.01 0.0005 95 90 - 110%7440-62-2 0.00949
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:16:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

JVANADIUM 0.00057440-62-2 -0.000061
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:43:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:28:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:08:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:29:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:16:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:58:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB7

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:37:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB8

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:04:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB9

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:48:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB10

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:36:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:57:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:42:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:26:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:13:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:01:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB16

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:43:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB17

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:15:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB18

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:03:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB19

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:48:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB20

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:33:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB21

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:18:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB22

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:00:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB23

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:45:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB24

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:09:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB25

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:53:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 26 of 52Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins

135 of 212



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB26

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:38:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

JVANADIUM 0.00057440-62-2 -0.000059
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB27

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:08:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB28

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:56:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 29 of 52Tuesday, July 31, 2018Date Printed:

Data Package ID: IM1806307-1

LIMS Version:  6.867

ALS -- Fort Collins

138 of 212



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB29

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:38:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB30

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:17:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:46:00 PM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.000014

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:12:00 PM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.000015

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:56:00 PM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.000019

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:40:00 PM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.000018

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:28:00 PM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.000014

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:12:00 PM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.000018

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:54:00 PM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.000018

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Blanks

Lab ID: CCB7

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:38:00 PM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.000015

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000004

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Blanks

Lab ID: CCB8

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:20:00 PM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.000016

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Blanks

Lab ID: CCB9

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:04:00 PM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.000018

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Blanks

Lab ID: CCB10

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:51:00 PM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.00002

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:33:00 PM
Result Units: MG/L

ALS -- Fort Collins

JARSENIC 0.00027440-38-2 -0.00002

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:32:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000005

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:58:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000005

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:46:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000005

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:30:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000005

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:12:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000006

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:59:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000005

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:43:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000005

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Blanks

Lab ID: CCB7

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:28:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000005

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

Calibration Blanks

Lab ID: CCB8

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:21:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000005

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1047440-38-2 0.01 0.01040

MOLYBDENUM 0.2 1057439-98-7 0.21 0.212 0.22200

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1197440-29-1 0.001 0.00119

URANIUM 1057440-61-1 0.001 0.00105

VANADIUM 1047440-62-2 0.01 0.01040
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA2 ICSAB2 ICSA2 ICSAB2

ARSENIC 1037440-38-2 0.01 0.01030

MOLYBDENUM 0.2 1057439-98-7 0.21 0.21 0.22

SELENIUM 1037782-49-2 0.01 0.01030

THORIUM 1167440-29-1 0.001 0.00116

URANIUM 1057440-61-1 0.001 0.00105

VANADIUM 1007440-62-2 0.01 0.01
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/29/2018
Run ID: IM180729-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1007440-38-2 0.01 0.01

MOLYBDENUM 0.2 1047439-98-7 0.21 0.213 0.217

SELENIUM 1037782-49-2 0.01 0.01030

THORIUM 1027440-29-1 0.001 0.00102

URANIUM 987440-61-1 0.001 0.00098

VANADIUM 967440-62-2 0.01 0.00964
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW6020

ICPMS Metals

Date Analyzed: 07/30/2018
Run ID: IM180730-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1057440-38-2 0.01 0.0105

MOLYBDENUM 0.2 1037439-98-7 0.21 0.20900 0.21600

SELENIUM 1087782-49-2 0.01 0.01080

THORIUM 1147440-29-1 0.001 0.00114

URANIUM 997440-61-1 0.001 0.001

VANADIUM 997440-62-2 0.01 0.00993
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2

Page 1 of 1Tuesday, July 31, 2018Date Printed:
LIMS Version:  6.867
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File Name: 001CALB.
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 10:46   RINSE 1

6/26/2018 10:52   RINSE 1

6/26/2018 10:58   BLANK 1

6/26/2018 11:04   H/1000 1

6/26/2018 11:07   H/100 1

6/26/2018 11:10   H/10 1

6/26/2018 11:16   HIGH 1

6/26/2018 12:11   ICV 1

6/26/2018 12:16   ICB 1

6/26/2018 12:22   LIV 1

6/26/2018 12:25   ICSA1 1

6/26/2018 12:31   ICSAB1 1

6/26/2018 12:37   CCV1 1

6/26/2018 12:43   CCB1 1

6/26/2018 12:46Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7 10

6/26/2018 12:49Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7SER 50

6/26/2018 12:52Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7DUP 10

6/26/2018 12:55Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7MS 10

6/26/2018 12:58Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7MSD 10

6/26/2018 13:01Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7A 10

6/26/2018 13:07Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-8 10

6/26/2018 13:10Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-9 10

6/26/2018 13:13Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-10 10

6/26/2018 13:16Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-11 10

6/26/2018 13:22   CCV2 1

6/26/2018 13:28   CCB2 1

6/26/2018 13:31Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-12 10

6/26/2018 13:35Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-13 10

6/26/2018 13:38Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-14 10

6/26/2018 13:41Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-15 10

6/26/2018 13:44Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-16 10

6/26/2018 13:47Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-17 10

6/26/2018 13:50Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-18 10

6/26/2018 13:53Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-19 10

6/26/2018 13:56Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-20 10
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File Name: 030SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 14:02   CCV3 1

6/26/2018 14:08   CCB3 1

6/26/2018 14:11Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806234-12 100

6/26/2018 14:20   LCV1 1

6/26/2018 14:23   CCV4 1

6/26/2018 14:29   CCB4 1

6/26/2018 14:32Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IP180616-5MB 10

6/26/2018 14:35Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IM180616-5LCS 10

6/26/2018 14:41Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1 10

6/26/2018 14:44Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1SER 50

6/26/2018 14:47Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1DUP 10

6/26/2018 14:50Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1MS 10

6/26/2018 14:53Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1MSD 10

6/26/2018 14:56Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1A 10

6/26/2018 15:02Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-2 10

6/26/2018 15:05Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-3 10

6/26/2018 15:10   CCV5 1

6/26/2018 15:16   CCB5 1

6/26/2018 15:19Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-4 10

6/26/2018 15:23Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-5 10

6/26/2018 15:26Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-6 10

6/26/2018 15:29Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-7 10

6/26/2018 15:32Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-8 10

6/26/2018 15:35Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-9 10

6/26/2018 15:38Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-10 10

6/26/2018 15:40Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-11 10

6/26/2018 15:43Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-12 10

6/26/2018 15:46Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-13 10

6/26/2018 15:52   CCV6 1

6/26/2018 15:58   CCB6 1

6/26/2018 16:01Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-14 10

6/26/2018 16:04Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-15 10

6/26/2018 16:07Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-16 10

6/26/2018 16:10Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-17 10

6/26/2018 16:13Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-18 10
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File Name: 066SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 16:16Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-19 10

6/26/2018 16:19Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-20 10

6/26/2018 16:25   CCV7 1

6/26/2018 16:37   CCB7 1

6/26/2018 16:40Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806235-6 100

6/26/2018 16:43Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806235-7 100

6/26/2018 16:46Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806235-8 100

6/26/2018 16:55   LCV2 1

6/26/2018 16:58   CCV8 1

6/26/2018 17:04   CCB8 1

6/26/2018 17:07Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-4 10

6/26/2018 17:10Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-6 10

6/26/2018 17:13Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-7 10

6/26/2018 17:16Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8 10

6/26/2018 17:19Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8SER 50

6/26/2018 17:22Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8DUP 10

6/26/2018 17:25Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8MS 10

6/26/2018 17:28Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8MSD 10

6/26/2018 17:31Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8A 10

6/26/2018 17:37Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-9 10

6/26/2018 17:43   CCV9 1

6/26/2018 17:48   CCB9 1

6/26/2018 17:51Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-11 10

6/26/2018 17:54Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-12 10

6/26/2018 17:57Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13 10

6/26/2018 18:00Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13SER 50

6/26/2018 18:03Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13DUP 10

6/26/2018 18:06Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13MS 10

6/26/2018 18:09Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13MSD 10

6/26/2018 18:12Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13A 10

6/26/2018 18:18Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-14 10

6/26/2018 18:27   LCV3 1

6/26/2018 18:30   CCV10 1

6/26/2018 18:36   CCB10 1

6/26/2018 18:39   ICSA2 1
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File Name: 036SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 18:45   ICSAB2 1

6/26/2018 18:51   CCV11 1

6/26/2018 18:57   CCB11 1

6/26/2018 19:00Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   IP180619-8MB 10

6/26/2018 19:03Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   IM180619-8LCS 10

6/26/2018 19:09Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-1 10

6/26/2018 19:12Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-2 10

6/26/2018 19:15   ZZZ 1

6/26/2018 19:18Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-4 10

6/26/2018 19:21   ZZZ 1

6/26/2018 19:24   ZZZ 1

6/26/2018 19:27   ZZZ 1

6/26/2018 19:30   ZZZ 1

6/26/2018 19:36   CCV12 1

6/26/2018 19:42   CCB12 1

6/26/2018 19:45   ZZZ 1

6/26/2018 19:48   ZZZ 1

6/26/2018 19:53Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-6 10

6/26/2018 19:56Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-8 10

6/26/2018 19:59Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-9 10

6/26/2018 20:02Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-10 10

6/26/2018 20:05Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-11 10

6/26/2018 20:08Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12 10

6/26/2018 20:11Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12SER 50

6/26/2018 20:14Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12DUP 10

6/26/2018 20:20   CCV13 1

6/26/2018 20:26   CCB13 1

6/26/2018 20:29Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12MS 10

6/26/2018 20:32Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12MSD 10

6/26/2018 20:35Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12A 10

6/26/2018 20:41Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-13 10

6/26/2018 20:44Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-15 10

6/26/2018 20:47Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-16 10

6/26/2018 20:50Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-17 10

6/26/2018 20:53Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-18 10
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File Name: 071SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed
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AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 20:56Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1805385-15 100

6/26/2018 21:04   LCV4 1

6/26/2018 21:07   CCV14 1

6/26/2018 21:13   CCB14 1

6/26/2018 21:16   ZZZ 1

6/26/2018 21:19   IM180620-2LCS 10

6/26/2018 21:25   1806265-1 10

6/26/2018 21:28   1806265-2 10

6/26/2018 21:31   1806265-3 10

6/26/2018 21:34   1806265-3SER 50

6/26/2018 21:37   1806265-3DUP 10

6/26/2018 21:40   1806265-3MS 10

6/26/2018 21:43   1806265-3MSD 10

6/26/2018 21:49   1806265-4 10

6/26/2018 21:55   CCV15 1

6/26/2018 22:01   CCB15 1

6/26/2018 22:04   1806300-1 10

6/26/2018 22:07   1806300-2 10

6/26/2018 22:10   1806300-3 10

6/26/2018 22:13   1806300-4 10

6/26/2018 22:16   1806300-5 10

6/26/2018 22:19   1806300-6 10

6/26/2018 22:22   1806350-1 10

6/26/2018 22:25   1806350-2 10

6/26/2018 22:28   1806350-3 10

6/26/2018 22:31   1806359-1 10

6/26/2018 22:37   CCV16 1

6/26/2018 22:43   CCB16 1

6/26/2018 22:46   1806359-2 10

6/26/2018 22:49   1806359-4 10

6/26/2018 22:51   1806359-5 10

6/26/2018 22:54   1806359-7 10

6/26/2018 22:57   1806359-8 10

6/26/2018 23:06   LCV5 1

6/26/2018 23:09   CCV17 1
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File Name: 108SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 23:15   CCB17 1

6/26/2018 23:18   FP180621-2MB 10

6/26/2018 23:21   IP180622-2MB 10

6/26/2018 23:24   IM180622-2LCS 10

6/26/2018 23:30   1806417-1 10

6/26/2018 23:33   1806417-1SER 50

6/26/2018 23:36   1806417-1DUP 10

6/26/2018 23:39   1806417-1MS 10

6/26/2018 23:42   1806417-1MSD 10

6/26/2018 23:48   1806417-2 10

6/26/2018 23:51   1806417-2SER 50

6/26/2018 23:57   CCV18 1

6/27/2018 00:03   CCB18 1

6/27/2018 00:06   1806417-2DUP 10

6/27/2018 00:09   1806417-2MS 10

6/27/2018 00:12   1806417-2MSD 10

6/27/2018 00:18   1806417-3 10

6/27/2018 00:21   1806417-4 10

6/27/2018 00:24   1806417-5 10

6/27/2018 00:27   1806417-6 10

6/27/2018 00:30   1806417-7 10

6/27/2018 00:33   1806417-8 10

6/27/2018 00:36   1806417-9 10

6/27/2018 00:42   CCV19 1

6/27/2018 00:48   CCB19 1

6/27/2018 00:51   1806417-10 10

6/27/2018 00:54   1806417-11 10

6/27/2018 00:57   1806417-12 10

6/27/2018 01:00   1806417-13 10

6/27/2018 01:03   1806417-14 10

6/27/2018 01:06   1806417-15 10

6/27/2018 01:09   1806417-16 10

6/27/2018 01:12   1806498-1 10

6/27/2018 01:15   1806498-2 10

6/27/2018 01:24   LCV6 1
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File Name: 144SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 01:27   CCV20 1

6/27/2018 01:33   CCB20 1

6/27/2018 01:36   IP180622-1MB 10

6/27/2018 01:39   IM180622-1LCS 10

6/27/2018 01:45   1805394-1 10

6/27/2018 01:48   1805394-2 10

6/27/2018 01:51   1805394-3 10

6/27/2018 01:54   1805394-3SER 50

6/27/2018 01:57   1805394-3DUP 10

6/27/2018 02:00   1805394-3MS 10

6/27/2018 02:03   1805394-3MSD 10

6/27/2018 02:06   1805394-3A 10

6/27/2018 02:12   CCV21 1

6/27/2018 02:18   CCB21 1

6/27/2018 02:21   1805394-4 10

6/27/2018 02:24   1805394-5 10

6/27/2018 02:27   1805394-6 10

6/27/2018 02:30   1805394-7 10

6/27/2018 02:33   1805394-8 10

6/27/2018 02:36   1805394-10 10

6/27/2018 02:39   1805394-11 10

6/27/2018 02:42   1805394-11SER 50

6/27/2018 02:45   1805394-11DUP 10

6/27/2018 02:48   1805394-11MS 10

6/27/2018 02:54   CCV22 1

6/27/2018 03:00   CCB22 1

6/27/2018 03:03   1805394-11MSD 10

6/27/2018 03:06   1805394-11A 10

6/27/2018 03:12   1805394-12 10

6/27/2018 03:15   1805394-14 10

6/27/2018 03:18   1805394-16 10

6/27/2018 03:21   1805394-18 10

6/27/2018 03:24   ZZZ 1

6/27/2018 03:27   ZZZ 1

6/27/2018 03:30   1805621-1 10
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File Name: 179SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 03:33   1806382-1 10

6/27/2018 03:39   CCV23 1

6/27/2018 03:45   CCB23 1

6/27/2018 03:48   1806382-2 10

6/27/2018 03:51   1806469-1 10

6/27/2018 04:00   LCV7 1

6/27/2018 04:03   CCV24 1

6/27/2018 04:09   CCB24 1

6/27/2018 04:12   IP180621-2MB 10

6/27/2018 04:15   FP180619-2MB 10

6/27/2018 04:18   IM180621-2LCS 10

6/27/2018 04:24   1806146-8 10

6/27/2018 04:27   1806146-9 10

6/27/2018 04:30   1806310-3 10

6/27/2018 04:33   1806310-13 10

6/27/2018 04:36   1806319-2 10

6/27/2018 04:39   1806319-2SER 50

6/27/2018 04:42   1806319-2DUP 10

6/27/2018 04:48   CCV25 1

6/27/2018 04:53   CCB25 1

6/27/2018 04:56   1806319-2MS 10

6/27/2018 04:59   1806319-2MSD 10

6/27/2018 05:05   1806319-6 10

6/27/2018 05:08   1806319-10 10

6/27/2018 05:11   1806319-15 10

6/27/2018 05:14   1806319-16 10

6/27/2018 05:17   1806319-22 10

6/27/2018 05:20   1806319-32 10

6/27/2018 05:23   1806319-33 10

6/27/2018 05:26   1806323-1 10

6/27/2018 05:32   CCV26 1

6/27/2018 05:38   CCB26 1

6/27/2018 05:41   1806325-6 10

6/27/2018 05:44   1806325-19 10

6/27/2018 05:47   1806358-1 10
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File Name: 215SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 05:50   1806358-2 10

6/27/2018 05:59   LCV8 1

6/27/2018 06:02   CCV27 1

6/27/2018 06:08   CCB27 1

6/27/2018 06:11   IP180620-3MB 10

6/27/2018 06:14   IM180620-3LCS 10

6/27/2018 06:20   1806080-2 10

6/27/2018 06:23   1806148-4 10

6/27/2018 06:26   1806148-4SER 50

6/27/2018 06:29   1806148-4DUP 10

6/27/2018 06:32   1806148-4MS 10

6/27/2018 06:35   1806148-4MSD 10

6/27/2018 06:41   1806148-7 10

6/27/2018 06:44   1806280-21 10

6/27/2018 06:50   CCV28 1

6/27/2018 06:56   CCB28 1

6/27/2018 06:59   1806280-29 10

6/27/2018 07:02   1806288-4 10

6/27/2018 07:05   1806290-13 10

6/27/2018 07:08   1806291-19 10

6/27/2018 07:11   1806291-23 10

6/27/2018 07:14   1806301-5 10

6/27/2018 07:17   1806301-7 10

6/27/2018 07:20   1806301-8 10

6/27/2018 07:23   1806301-21 10

6/27/2018 07:26   1806303-18 10

6/27/2018 07:32   CCV29 1

6/27/2018 07:38   CCB29 1

6/27/2018 07:41   1806304-6 10

6/27/2018 07:44   1806306-1 10

SB-31-NNWP04-001-3.0-3.5-0 6/27/2018 07:47   1806307-4 10

6/27/2018 07:50   1806308-12 10

6/27/2018 07:53   1806363-3 10

6/27/2018 07:56   1806363-3SER 50

6/27/2018 07:59   1806363-3DUP 10
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File Name: 251SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 08:02   1806363-3MS 10

6/27/2018 08:05   1806363-3MSD 10

6/27/2018 08:11   CCV30 1

6/27/2018 08:17   CCB30 1

6/27/2018 08:20   1806363-4 10

6/27/2018 08:29   LCV9 1

6/27/2018 08:32   CCV31 1

6/27/2018 08:38   CCB31 1
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File Name: 001CALB.
AnalRunID: IM180729-10A1
CalibRefID: IM180729-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/29/2018

7/29/2018 13:56   RINSE 1

7/29/2018 14:02   RINSE 1

7/29/2018 14:08   BLANK 1

7/29/2018 14:14   H/1000 1

7/29/2018 14:17   H/100 1

7/29/2018 14:20   H/10 1

7/29/2018 14:26   HIGH 1

7/29/2018 14:40   ICV 1

7/29/2018 14:46   ICB 1

7/29/2018 14:51   LIV 1

7/29/2018 14:54   ICSA1 1

7/29/2018 15:00   ICSAB1 1

7/29/2018 15:06   CCV1 1

7/29/2018 15:12   CCB1 1

7/29/2018 15:15   IP180722-3MB 10

7/29/2018 15:18   IM180722-3LCS 10

7/29/2018 15:24   1806324-1 10

7/29/2018 15:27   1806324-2 10

7/29/2018 15:30   1806324-3 10

7/29/2018 15:33   1806324-4 10

7/29/2018 15:36   1806324-5 10

7/29/2018 15:39   1806324-6 10

7/29/2018 15:42- U   1806324-7 10

7/29/2018 15:45- U   1806324-8 10

7/29/2018 15:50   CCV2 1

7/29/2018 15:56   CCB2 1

7/29/2018 15:59- V   1806324-9 10

7/29/2018 16:02- U,V   1806324-10 10

7/29/2018 16:05   1806324-11 10

7/29/2018 16:08   1806324-11SER 50

7/29/2018 16:11   1806324-11DUP 10

7/29/2018 16:14   1806324-11MS 10

7/29/2018 16:17   1806324-11MSD 10

7/29/2018 16:20   1806324-11A 10

7/29/2018 16:26- U   1806324-12 10
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File Name: 030SMPL_
AnalRunID: IM180729-10A1
CalibRefID: IM180729-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/29/2018

7/29/2018 16:29   1806324-13 10

7/29/2018 16:34   CCV3 1

7/29/2018 16:40   CCB3 1

7/29/2018 16:43- U   1806324-14 10

7/29/2018 16:46   1806324-15 10

7/29/2018 16:52Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806324-7 100

7/29/2018 16:55Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806324-8 100

7/29/2018 16:58Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1806324-9 100

7/29/2018 17:01Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,Y,Zn   1806324-10 100

7/29/2018 17:04Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806324-12 100

7/29/2018 17:07Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806324-14 100

7/29/2018 17:19   LCV1 1

7/29/2018 17:22   CCV4 1

7/29/2018 17:28   CCB4 1

7/29/2018 17:31   IP180722-1MB 10

7/29/2018 17:34   IM180722-1LCS 10

7/29/2018 17:40   1806305-1 10

7/29/2018 17:43- U   1806305-2 10

7/29/2018 17:46   1806305-3 10

7/29/2018 17:49   1806305-3SER 50

7/29/2018 17:52   1806305-3DUP 10

7/29/2018 17:54   1806305-3MS 10

7/29/2018 17:57   1806305-3MSD 10

7/29/2018 18:00   1806305-3A 10

7/29/2018 18:06   CCV5 1

7/29/2018 18:12   CCB5 1

7/29/2018 18:15   1806305-4 10

7/29/2018 18:18   1806305-5 10

7/29/2018 18:21   1806305-6 10

7/29/2018 18:24   1806305-7 10

7/29/2018 18:27   1806305-8 10

7/29/2018 18:30   1806305-9 10

7/29/2018 18:33   1806305-10 10

7/29/2018 18:45   LCV2 1

7/29/2018 18:48   CCV6 1
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File Name: 067SMPL_
AnalRunID: IM180729-10A1
CalibRefID: IM180729-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/29/2018

7/29/2018 18:54   CCB6 1

7/29/2018 18:57   IP180727-1MB 10

7/29/2018 19:00   IM180727-1LCS 10

7/29/2018 19:06   1806304-1 10

7/29/2018 19:09   1806304-2 10

7/29/2018 19:12   1806304-3 10

7/29/2018 19:15   1806304-4 10

7/29/2018 19:18   1806304-5 10

7/29/2018 19:21- U,V   1806304-7 10

7/29/2018 19:23- U   1806304-8 10

7/29/2018 19:26- U,V   1806304-9 10

7/29/2018 19:32   CCV7 1

7/29/2018 19:38   CCB7 1

7/29/2018 19:41   1806304-10 10

7/29/2018 19:44   1806304-11 10

7/29/2018 19:47- U   1806304-12 10

7/29/2018 19:50   1806304-13 10

7/29/2018 19:53   1806304-14 10

7/29/2018 19:56   1806304-15 10

7/29/2018 19:59   1806304-15SER 50

7/29/2018 20:02   1806304-15DUP 10

7/29/2018 20:05   1806304-15MS 10

7/29/2018 20:08   1806304-15MSD 10

7/29/2018 20:14   CCV8 1

7/29/2018 20:20   CCB8 1

7/29/2018 20:23   1806304-15A 10

7/29/2018 20:28   1806304-16 10

7/29/2018 20:31   1806304-17 10

7/29/2018 20:34   1806304-19 10

7/29/2018 20:37   1806304-20 10

7/29/2018 20:40- U,V   1806304-21 10

7/29/2018 20:43   1806304-22 10

7/29/2018 20:55   LCV3 1

7/29/2018 20:58   CCV9 1

7/29/2018 21:04   CCB9 1
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File Name: 103SMPL_
AnalRunID: IM180729-10A1
CalibRefID: IM180729-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/29/2018

7/29/2018 21:07   IP180727-2MB 10

7/29/2018 21:10   IM180727-2LCS 10

7/29/2018 21:16   1806304-18 10

7/29/2018 21:19   1806304-18SER 50

7/29/2018 21:22   1806304-18DUP 10

7/29/2018 21:25   1806304-18MS 10

7/29/2018 21:28   1806304-18MSD 10

7/29/2018 21:31   1806304-18A 10

7/29/2018 21:37- U,V   1806304-23 10

7/29/2018 21:40   1806304-24 10

7/29/2018 21:45   CCV10 1

7/29/2018 21:51   CCB10 1

SB-31-NNWP03-002-3.0-3.5-0 7/29/2018 21:54   1806307-22 10

SB-31-NNWP06-001-1.0-1.5-0 7/29/2018 21:57   1806307-23 10

SB-31-NNWP06-001-1.0-1.5-0 7/29/2018 22:00   1806307-24 10

7/29/2018 22:03   1806310-1 10

7/29/2018 22:06   1806310-2 10

7/29/2018 22:09   1806310-4 10

7/29/2018 22:12   1806310-5 10

7/29/2018 22:15   1806310-6 10

7/29/2018 22:18   1806310-7 10

7/29/2018 22:21   1806310-8 10

7/29/2018 22:27   CCV11 1

7/29/2018 22:33   CCB11 1

7/29/2018 22:36   1806310-9 10

7/29/2018 22:39   1806310-10 10

7/29/2018 22:42   1806310-11 10

7/29/2018 22:45   1806310-12 10

7/29/2018 22:48   1806310-14 10

7/29/2018 22:51   1806310-15 10

7/29/2018 22:54   1806310-16 10

7/29/2018 23:06   LCV4 1

7/29/2018 23:09   CCV12 1

7/29/2018 23:15   CCB12 1

7/29/2018 23:18   IP180727-3MB 10
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File Name: 139SMPL_
AnalRunID: IM180729-10A1
CalibRefID: IM180729-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/29/2018

7/29/2018 23:21   IM180727-3LCS 10

7/29/2018 23:27   1806309-1 10

7/29/2018 23:30   1806309-2 10

7/29/2018 23:33   1806309-3 10

7/29/2018 23:36   1806309-4 10

7/29/2018 23:39   1806309-4SER 50

7/29/2018 23:42   1806309-4DUP 10

7/29/2018 23:45   1806309-4MS 10

7/29/2018 23:47   1806309-4MSD 10

7/29/2018 23:53   CCV13 1

7/29/2018 23:59   CCB13 1

7/30/2018 00:02   1806309-4A 10

7/30/2018 00:08   1806309-5 10

7/30/2018 00:11   1806309-6 10

7/30/2018 00:14   1806309-7 10

7/30/2018 00:17   1806309-8 10

7/30/2018 00:20   1806309-9 10

7/30/2018 00:23   1806309-10 10

7/30/2018 00:26   1806309-11 10

7/30/2018 00:29   1806309-12 10

7/30/2018 00:32   1806309-12SER 50

7/30/2018 00:38   CCV14 1

7/30/2018 00:44   CCB14 1

7/30/2018 00:47   1806309-12DUP 10

7/30/2018 00:50   1806309-12MS 10

7/30/2018 00:53   1806309-12MSD 10

7/30/2018 00:56   1806309-12A 10

7/30/2018 01:02   1806309-13 10

7/30/2018 01:05   1806309-14 10

7/30/2018 01:08   1806309-15 10

7/30/2018 01:11   1806309-16 10

7/30/2018 01:14   1806309-17 10

7/30/2018 01:17   1806309-18 10

7/30/2018 01:23   CCV15 1

7/30/2018 01:28   CCB15 1
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File Name: 174SMPL_
AnalRunID: IM180729-10A1
CalibRefID: IM180729-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/30/2018

7/30/2018 01:31   1806309-19 10

7/30/2018 01:34   1806309-20 10

7/30/2018 01:46   LCV5 1

7/30/2018 01:49   CCV16 1

7/30/2018 01:55   CCB16 1

7/30/2018 01:58   IP180727-21MB 10

7/30/2018 02:01   IM180727-21LCS 10

7/30/2018 02:07   1806551-1 10

7/30/2018 02:10   1806551-1SER 50

7/30/2018 02:13   1806551-1DUP 10

7/30/2018 02:16   1806551-1MS 10

7/30/2018 02:19   1806551-1MSD 10

7/30/2018 02:22   1806551-1A 10

7/30/2018 02:28   1806551-2 10

7/30/2018 02:31   1806551-4 10

7/30/2018 02:37   CCV17 1

7/30/2018 02:43   CCB17 1

7/30/2018 02:46   1806551-5 10

7/30/2018 02:49   1806551-6 10

7/30/2018 02:52- U,V   1806551-7 10

7/30/2018 02:55   1806551-8 10

7/30/2018 02:58- U   1806551-9 10

7/30/2018 03:01- U,V   1806551-10 10

7/30/2018 03:03- U   1806551-11 10

7/30/2018 03:06   1806551-12 10

7/30/2018 03:09   1806551-13 10

7/30/2018 03:12   1806551-15 10

7/30/2018 03:18   CCV18 1

7/30/2018 03:24   CCB18 1

7/30/2018 03:27   1806551-15SER 50

7/30/2018 03:30   1806551-15DUP 10

7/30/2018 03:33   1806551-15MS 10

7/30/2018 03:36   1806551-15MSD 10

7/30/2018 03:39   1806551-15A 10

7/30/2018 03:45   1806551-16 10
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File Name: 210SMPL_
AnalRunID: IM180729-10A1
CalibRefID: IM180729-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/30/2018

7/30/2018 03:48   1806551-18 10

7/30/2018 03:51   1806551-19 10

7/30/2018 03:54   1806551-20 10

7/30/2018 04:06   LCV6 1

7/30/2018 04:09   CCV19 1

7/30/2018 04:15   CCB19 1

7/30/2018 04:18   IP180727-20MB 10

7/30/2018 04:21   IM180727-20LCS 10

7/30/2018 04:27   1806548-1 10

7/30/2018 04:30   1806548-1SER 50

7/30/2018 04:33   1806548-1DUP 10

7/30/2018 04:36   1806548-1MS 10

7/30/2018 04:39   1806548-1MSD 10

7/30/2018 04:42   1806548-1A 10

7/30/2018 04:48   1806548-2 10

7/30/2018 04:51- U,V   1806548-4 10

7/30/2018 04:57   CCV20 1

7/30/2018 05:02   CCB20 1

7/30/2018 05:05   1806548-5 10

7/30/2018 05:08- U,V   1806548-6 10

7/30/2018 05:11   1806548-7 10

7/30/2018 05:14   1806548-8 10

7/30/2018 05:17   1806548-9 10

7/30/2018 05:20   1806548-10 10

7/30/2018 05:23   1806548-12 10

7/30/2018 05:26   1806548-13 10

7/30/2018 05:29- V   1806548-14 10

7/30/2018 05:35   CCV21 1

7/30/2018 05:41   CCB21 1

7/30/2018 05:44   1806548-15 10

7/30/2018 05:56   LCV7 1

7/30/2018 05:59   CCV22 1

7/30/2018 06:05   CCB22 1
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File Name: 001CALB.
AnalRunID: IM180730-10A1
CalibRefID: IM180730-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/30/2018

7/30/2018 08:36   RINSE 1

7/30/2018 08:42   RINSE 1

7/30/2018 08:48   BLANK 1

7/30/2018 08:54   H/1000 1

7/30/2018 08:57   H/100 1

7/30/2018 09:00   H/10 1

7/30/2018 09:06   HIGH 1

7/30/2018 09:26   ICV 1

7/30/2018 09:32   ICB 1

7/30/2018 09:37   LIV 1

7/30/2018 09:40   ICSA1 1

7/30/2018 09:46   ICSAB1 1

7/30/2018 09:52   CCV1 1

7/30/2018 09:58   CCB1 1

7/30/2018 10:01   IP180727-4MB 10

7/30/2018 10:04   IM180727-4LCS 10

7/30/2018 10:10   1806549-1 10

7/30/2018 10:13   1806549-1SER 50

7/30/2018 10:16   1806549-1DUP 10

7/30/2018 10:19   1806549-1MS 10

7/30/2018 10:22   1806549-1MSD 10

7/30/2018 10:25   1806549-1A 10

7/30/2018 10:31   1806549-2 10

7/30/2018 10:34   1806549-4 10

7/30/2018 10:40   CCV2 1

7/30/2018 10:46   CCB2 1

7/30/2018 10:49   1806549-5 10

7/30/2018 10:52   1806549-6 10

7/30/2018 10:55   1806549-8 10

7/30/2018 10:58   1806549-8SER 50

7/30/2018 11:01   1806549-8DUP 10

7/30/2018 11:03   1806549-8MS 10

7/30/2018 11:06   1806549-8MSD 10

7/30/2018 11:09   1806549-8A 10

7/30/2018 11:15   1806549-9 10
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File Name: 030SMPL_
AnalRunID: IM180730-10A1
CalibRefID: IM180730-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/30/2018

7/30/2018 11:18   1806549-10 10

7/30/2018 11:24   CCV3 1

7/30/2018 11:30   CCB3 1

7/30/2018 11:33   1806549-11 10

7/30/2018 11:36   1806549-12 10

7/30/2018 11:39   1806549-13 10

7/30/2018 11:42   1806549-14 10

7/30/2018 11:45- U,V   1806549-15 10

7/30/2018 11:48   1806549-16 10

7/30/2018 11:51   1806549-17 10

7/30/2018 11:54   1806549-18 10

7/30/2018 11:57   1806549-19 10

7/30/2018 12:00   1806549-20 10

7/30/2018 12:06   CCV4 1

7/30/2018 12:12   CCB4 1

7/30/2018 12:15   1806549-20SER 50

7/30/2018 12:17   1806549-20DUP 10

7/30/2018 12:20   1806549-20MS 10

7/30/2018 12:23   1806549-20MSD 10

7/30/2018 12:26   1806549-20A 10

7/30/2018 12:32   1806549-21 10

7/30/2018 12:35   1806549-22 10

7/30/2018 12:41Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,Y,Zn   1806549-15 100

7/30/2018 12:50   LCV1 1

7/30/2018 12:53   CCV5 1

7/30/2018 12:59   CCB5 1

7/30/2018 13:02   IP180722-2MB 10

7/30/2018 13:05   IM180722-2LCS 10

SB-31-NNWP04-002-3.0-3.5-0 7/30/2018 13:11   1806307-1 10

SB-31-NNWP05-001-1.0-1.5-0 7/30/2018 13:14   1806307-2 10

SB-31-NNWP05-001-3.0-3.5-0 7/30/2018 13:17   1806307-3 10

SS-31-NNWP05-002-06092018 7/30/2018 13:20   1806307-5 10

SS-31-NNWP04-003-06092018 7/30/2018 13:23   1806307-6 10

SS-31-NNWP03-002-06092018 7/30/2018 13:26   1806307-7 10

SS-31-NNWP03-002-06092018 7/30/2018 13:29   1806307-7SER 50
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File Name: 066SMPL_
AnalRunID: IM180730-10A1
CalibRefID: IM180730-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/30/2018

SS-31-NNWP03-002-06092018 7/30/2018 13:32   1806307-7DUP 10

7/30/2018 13:38   CCV6 1

7/30/2018 13:43   CCB6 1

SS-31-NNWP03-002-06092018 7/30/2018 13:46   1806307-7MS 10

SS-31-NNWP03-002-06092018 7/30/2018 13:49   1806307-7MSD 10

SS-31-NNWP03-002-06092018 7/30/2018 13:52   1806307-7A 10

SS-31-NNWP02-001-06092018 7/30/2018 13:58   1806307-8 10

SS-31-NNWP02-002-06092018 7/30/2018 14:01   1806307-9 10

SS-31-NNWP06-001-06092018 7/30/2018 14:04   1806307-10 10

SS-31-NNWP06-002-06092018 7/30/2018 14:07   1806307-11 10

SB-31-NNWP04-003-1.0-1.5-0 7/30/2018 14:10   1806307-12 10

SB-31-NNWP04-003-3.0-3.5-0 7/30/2018 14:13   1806307-13 10

SB-31-NNWP05-002-1.0-1.5-0 7/30/2018 14:16   1806307-14 10

7/30/2018 14:22   CCV7 1

7/30/2018 14:28   CCB7 1

SB-31-NNWP05-002-3.0-3.5-0 7/30/2018 14:31   1806307-15 10

SB-31-NNWP02-001-1.0-1.5-0 7/30/2018 14:34   1806307-16 10

SB-31-NNWP02-001-3.0-3.5-0 7/30/2018 14:37   1806307-17 10

SB-31-NNWP02-002-1.0-1.5-0 7/30/2018 14:40   1806307-18 10

SB-31-NNWP02-002-3.0-3.5-0 7/30/2018 14:43   1806307-19 10

SB-31-NNWP02-002-3.0-3.5-0 7/30/2018 14:46   1806307-20 10

SB-31-NNWP03-002-1.0-1.5-0 7/30/2018 14:49- Pb,U   1806307-21 10

SB-31-NNWP03-002-1.0-1.5-0 7/30/2018 15:01Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806307-21 100

7/30/2018 15:12   LCV2 1

7/30/2018 15:15   CCV8 1

7/30/2018 15:21   CCB8 1

7/30/2018 15:24   IP180730-10MB 10

7/30/2018 15:27   IM180730-10LCS 10

7/30/2018 15:33   1807413-1 10

7/30/2018 15:36   1807413-2 10

7/30/2018 15:39   1807413-3 10

7/30/2018 15:42   1807413-4 10

7/30/2018 15:45   1807413-5 10

7/30/2018 15:48   1807413-6 10

7/30/2018 15:51   1807413-7 10
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File Name: 103SMPL_
AnalRunID: IM180730-10A1
CalibRefID: IM180730-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/30/2018

7/30/2018 15:54   1807413-8 10

7/30/2018 16:00   CCV9 1

7/30/2018 16:06   CCB9 1

7/30/2018 16:09   1807469-1 10

7/30/2018 16:12   1807469-2 10

7/30/2018 16:15   1807469-3 10

7/30/2018 16:18   1807469-4 10

7/30/2018 16:21   1807469-9 10

7/30/2018 16:24   1807469-10 10

7/30/2018 16:27   1807505-1 10

7/30/2018 16:30   1807505-1SER 50

7/30/2018 16:33   1807505-1MS 10

7/30/2018 16:36   1807505-1MSD 10

7/30/2018 16:42   CCV10 1

7/30/2018 16:48   CCB10 1

7/30/2018 16:51   1807505-2 10

7/30/2018 17:03   LCV3 1

7/30/2018 17:06   CCV11 1

7/30/2018 17:12   CCB11 1

7/30/2018 17:15Ag,Al,As,B,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806617-1 10

7/30/2018 17:18Ag,Al,As,B,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806617-3 10

7/30/2018 17:21Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806305-2 100

7/30/2018 17:24Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,Y,Zn   1806304-7 100

7/30/2018 17:27Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806304-8 100

7/30/2018 17:30Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,Y,Zn   1806304-9 100

7/30/2018 17:33Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806304-12 100

7/30/2018 17:36Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,Y,Zn   1806304-21 100

7/30/2018 17:39Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,Y,Zn   1806304-23 100

7/30/2018 17:41Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,Y,Zn   1806551-7 100

7/30/2018 17:47   CCV12 1

7/30/2018 17:53   CCB12 1

7/30/2018 17:56Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806551-9 100

7/30/2018 17:59Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,Y,Zn   1806551-10 100

7/30/2018 18:02Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806551-11 100

7/30/2018 18:05Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,Y,Zn   1806548-4 100
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File Name: 139SMPL_
AnalRunID: IM180730-10A1
CalibRefID: IM180730-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/30/2018

7/30/2018 18:08Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,Y,Zn   1806548-6 100

7/30/2018 18:11Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1806548-14 100

7/30/2018 18:22   LCV4 1

7/30/2018 18:25   CCV13 1

7/30/2018 18:31   CCB13 1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW7470A    

Mercury

Date Analyzed: 05-Jul-18

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 27-Jun-18

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180627-1
% Moisture: N/A

ml
ml

Run ID: HG180705-2a2
QCBatchID: HG180627-1-1

Method Blank

Lab ID: HG180627-1MB

MG/LResult Units:

File Name: hg180705-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.00021 0.000060.00006 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW7471A    

Mercury

Date Analyzed: 19-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 05-Jul-18

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180705-1
% Moisture: N/A

g
ml

Run ID: HG180719-1A2
QCBatchID: HG180705-1-1

Method Blank

Lab ID: HG180705-1MB

MG/KGResult Units:

File Name: HG180719-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.0011 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW7471A    

Mercury

Date Analyzed: 19-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 06-Jul-18

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180706-1
% Moisture: N/A

g
ml

Run ID: HG180719-1A2
QCBatchID: HG180706-1-1

Method Blank

Lab ID: HG180706-1MB

MG/KGResult Units:

File Name: HG180719-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.00072 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW7470A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/05/2018

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 06/27/2018

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180627-1
% Moisture: N/A

ml
ml

Run ID: HG180705-2a2
QCBatchID: HG180627-1-1

Lab ID: HG180627-1LCS

MG/LResult Units:
Clean DF: 1

File Name: hg180705-2Prep Method: METHOD

MERCURY 0.001 0.00020.00101 101 80 - 120%7439-97-6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/19/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 07/05/2018

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180705-1
% Moisture: N/A

g
ml

Run ID: HG180719-1A2
QCBatchID: HG180705-1-1

Lab ID: HG180705-1LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG180719-1Prep Method: METHOD

MERCURY 0.167 0.03330.168 101 80 - 120%7439-97-6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/19/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 07/06/2018

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180706-1
% Moisture: N/A

g
ml

Run ID: HG180719-1A2
QCBatchID: HG180706-1-1

Lab ID: HG180706-1LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG180719-1Prep Method: METHOD

MERCURY 0.167 0.03330.181 109 80 - 120%7439-97-6
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Prep Batch ID:  HG180627-1

Start Date: 06/27/18
Start Time: 9:39

End Date: 06/27/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 06/27/18

Time Validated: 10:04

Batch Created By: KJM

Date Created: 06/27/18

Time Created: 9:41Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180627-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 20 20 1806288XXXXXXHG180627-1

LCS WATER NONE 1XXXXXX 20 20 1806288XXXXXXHG180627-1

MS WATER NONE 1XXXXXX 20 20 1806288XXXXXX1806288-4

MSD WATER NONE 1XXXXXX 20 20 1806288XXXXXX1806288-4

DUP WATER NONE 1XXXXXX 20 20 1806288XXXXXX1806288-4

SMP WATER NONE 1XXXXXX 20 20 1806280XXXXXX1806280-21

SMP WATER NONE 1XXXXXX 20 20 1806280XXXXXX1806280-29

SMP WATER NONE 1XXXXXX 20 20 1806285XXXXXX1806285-8

SMP WATER NONE 1XXXXXX 20 20 1806288XXXXXX1806288-4

SMP WATER NONE 1XXXXXX 20 20 1806290XXXXXX1806290-13

SMP WATER NONE 1XXXXXX 20 20 1806291XXXXXX1806291-19

SMP WATER NONE 1XXXXXX 20 20 1806291XXXXXX1806291-23

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-21

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-5

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-7

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-8

SMP WATER NONE 1XXXXXX 20 20 1806303XXXXXX1806303-18

SMP WATER NONE 1XXXXXX 20 20 1806304XXXXXX1806304-6

SMP WATER NONE 1XXXXXX 20 20 1806306XXXXXX1806306-1

SMP WATER NONE 16/8/2018 20 20 1806307SB-31-NNWP04-001-3.0-3.5-0601806307-4

SMP WATER NONE 1XXXXXX 20 20 1806308XXXXXX1806308-12

SMP WATER NONE 1XXXXXX 20 20 1806310XXXXXX1806310-13

SMP WATER NONE 1XXXXXX 20 20 1806310XXXXXX1806310-3

SMP WATER NONE 1XXXXXX 20 20 1806323XXXXXX1806323-1

SMP WATER NONE 1XXXXXX 20 20 1806324XXXXXX1806324-16

Page 1 of 2 Tuesday, July 31, 2018Date Printed:
LIMS Version:  6.867

ALS -- Fort Collins

195 of 212



Prep Batch ID:  HG180627-1

Start Date: 06/27/18
Start Time: 9:39

End Date: 06/27/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 06/27/18

Time Validated: 10:04

Batch Created By: KJM

Date Created: 06/27/18

Time Created: 9:41Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Prep Batch ID:  HG180705-1

Start Date: 07/05/18
Start Time: 16:45

End Date: 07/05/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/05/18

Time Validated: 17:22

Batch Created By: KJM

Date Created: 07/05/18

Time Created: 16:52Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180705-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1806291XXXXXXHG180705-1

LCS SOIL NONE 1XXXXXX 0.6 100 1806291XXXXXXHG180705-1

MS SOIL NONE 1XXXXXX 0.631 100 1806291XXXXXX1806291-14

MSD SOIL NONE 1XXXXXX 0.631 100 1806291XXXXXX1806291-14

DUP SOIL NONE 1XXXXXX 0.626 100 1806291XXXXXX1806291-14

SMP SOIL NONE 1XXXXXX 0.692 100 1806291XXXXXX1806291-12

SMP SOIL NONE 1XXXXXX 0.637 100 1806291XXXXXX1806291-13

SMP SOIL NONE 1XXXXXX 0.624 100 1806291XXXXXX1806291-14

SMP SOIL NONE 16/8/2018 0.661 100 1806307SB-31-NNWP04-002-3.0-3.5-0601806307-1

SMP SOIL NONE 16/9/2018 0.658 100 1806307SS-31-NNWP06-001-060920181806307-10

SMP SOIL NONE 16/9/2018 0.664 100 1806307SS-31-NNWP06-002-060920181806307-11

SMP SOIL NONE 16/9/2018 0.604 100 1806307SB-31-NNWP04-003-1.0-1.5-0601806307-12

SMP SOIL NONE 16/9/2018 0.692 100 1806307SB-31-NNWP04-003-3.0-3.5-0601806307-13

SMP SOIL NONE 16/9/2018 0.637 100 1806307SB-31-NNWP05-002-1.0-1.5-0601806307-14

SMP SOIL NONE 16/9/2018 0.624 100 1806307SB-31-NNWP05-002-3.0-3.5-0601806307-15

SMP SOIL NONE 16/9/2018 0.622 100 1806307SB-31-NNWP02-001-1.0-1.5-0601806307-16

SMP SOIL NONE 16/9/2018 0.639 100 1806307SB-31-NNWP02-001-3.0-3.5-0601806307-17

SMP SOIL NONE 16/9/2018 0.613 100 1806307SB-31-NNWP02-002-1.0-1.5-0601806307-18

SMP SOIL NONE 16/8/2018 0.68 100 1806307SB-31-NNWP05-001-1.0-1.5-0601806307-2

SMP SOIL NONE 16/8/2018 0.662 100 1806307SB-31-NNWP05-001-3.0-3.5-0601806307-3

SMP SOIL NONE 16/9/2018 0.643 100 1806307SS-31-NNWP05-002-060920181806307-5

SMP SOIL NONE 16/9/2018 0.653 100 1806307SS-31-NNWP04-003-060920181806307-6

SMP SOIL NONE 16/9/2018 0.628 100 1806307SS-31-NNWP03-002-060920181806307-7

SMP SOIL NONE 16/9/2018 0.623 100 1806307SS-31-NNWP02-001-060920181806307-8

SMP SOIL NONE 16/9/2018 0.627 100 1806307SS-31-NNWP02-002-060920181806307-9
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Prep Batch ID:  HG180705-1

Start Date: 07/05/18
Start Time: 16:45

End Date: 07/05/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/05/18

Time Validated: 17:22

Batch Created By: KJM

Date Created: 07/05/18

Time Created: 16:52Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Prep Batch ID:  HG180706-1

Start Date: 07/06/18
Start Time: 9:05

End Date: 07/06/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/06/18

Time Validated: 9:40

Batch Created By: KJM

Date Created: 07/06/18

Time Created: 9:05Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180706-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1806291XXXXXXHG180706-1

LCS SOIL NONE 1XXXXXX 0.6 100 1806291XXXXXXHG180706-1

MS SOIL NONE 1XXXXXX 0.63 100 1806291XXXXXX1806291-16

MS SOIL NONE 1XXXXXX 0.629 100 1806291XXXXXX1806291-24

MSD SOIL NONE 1XXXXXX 0.631 100 1806291XXXXXX1806291-16

MSD SOIL NONE 1XXXXXX 0.622 100 1806291XXXXXX1806291-24

DUP SOIL NONE 1XXXXXX 0.63 100 1806291XXXXXX1806291-16

DUP SOIL NONE 1XXXXXX 0.62 100 1806291XXXXXX1806291-24

SMP SOIL NONE 1XXXXXX 0.646 100 1806291XXXXXX1806291-15

SMP SOIL NONE 1XXXXXX 0.631 100 1806291XXXXXX1806291-16

SMP SOIL NONE 1XXXXXX 0.629 100 1806291XXXXXX1806291-17

SMP SOIL NONE 1XXXXXX 0.618 100 1806291XXXXXX1806291-18

SMP SOIL NONE 1XXXXXX 0.621 100 1806291XXXXXX1806291-20

SMP SOIL NONE 1XXXXXX 0.614 100 1806291XXXXXX1806291-21

SMP SOIL NONE 1XXXXXX 0.639 100 1806291XXXXXX1806291-22

SMP SOIL NONE 1XXXXXX 0.62 100 1806291XXXXXX1806291-24

SMP SOIL NONE 1XXXXXX 0.642 100 1806291XXXXXX1806291-25

SMP SOIL NONE 1XXXXXX 0.605 100 1806291XXXXXX1806291-26

SMP SOIL NONE 1XXXXXX 0.619 100 1806291XXXXXX1806291-27

SMP SOIL NONE 1XXXXXX 0.62 100 1806291XXXXXX1806291-28

SMP SOIL NONE 1XXXXXX 0.633 100 1806302XXXXXX1806302-21

SMP SOIL NONE 1XXXXXX 0.611 100 1806302XXXXXX1806302-22

SMP SOIL NONE 16/9/2018 0.648 100 1806307SB-31-NNWP02-002-3.0-3.5-0601806307-19

SMP SOIL NONE 16/9/2018 0.666 100 1806307SB-31-NNWP02-002-3.0-3.5-0601806307-20

SMP SOIL NONE 16/9/2018 0.624 100 1806307SB-31-NNWP03-002-1.0-1.5-0601806307-21

SMP SOIL NONE 16/9/2018 0.602 100 1806307SB-31-NNWP03-002-3.0-3.5-0601806307-22

SMP SOIL NONE 16/9/2018 0.662 100 1806307SB-31-NNWP06-001-1.0-1.5-0601806307-23

SMP SOIL NONE 16/9/2018 0.676 100 1806307SB-31-NNWP06-001-1.0-1.5-0601806307-24
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Prep Batch ID:  HG180706-1

Start Date: 07/06/18
Start Time: 9:05

End Date: 07/06/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/06/18

Time Validated: 9:40

Batch Created By: KJM

Date Created: 07/06/18

Time Created: 9:05Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7470

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Run ID: HG180705-2a2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00105 105 90 - 110ICV Initial Calibration 7/5/2018 10:27

N/A0.002 0.00020.00188 94 80 - 120CCV1 Continuing Calibration 7/5/2018 10:51

N/A0.002 0.00020.00190 95 80 - 120CCV2 Continuing Calibration 7/5/2018 11:18

N/A0.002 0.00020.00191 96 80 - 120CCV3 Continuing Calibration 7/5/2018 11:41

N/A0.002 0.00020.00192 96 80 - 120CCV4 Continuing Calibration 7/5/2018 12:03

N/A0.002 0.00020.00192 96 80 - 120CCV5 Continuing Calibration 7/5/2018 12:24

N/A0.002 0.00020.00193 97 80 - 120CCV6 Continuing Calibration 7/5/2018 12:48

N/A0.002 0.00020.00192 96 80 - 120CCV7 Continuing Calibration 7/5/2018 13:13
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Run ID: HG180719-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00109 109 90 - 110ICV Initial Calibration 7/19/2018 10:55

N/A0.002 0.00020.00203 102 80 - 120CCV1 Continuing Calibration 7/19/2018 11:18

N/A0.002 0.00020.00205 103 80 - 120CCV2 Continuing Calibration 7/19/2018 11:44

N/A0.002 0.00020.00206 103 80 - 120CCV3 Continuing Calibration 7/19/2018 12:07

N/A0.002 0.00020.00204 102 80 - 120CCV4 Continuing Calibration 7/19/2018 12:35

N/A0.002 0.00020.00205 102 80 - 120CCV5 Continuing Calibration 7/19/2018 12:59

N/A0.002 0.00020.00205 102 80 - 120CCV6 Continuing Calibration 7/19/2018 13:22

N/A0.002 0.00020.00205 102 80 - 120CCV7 Continuing Calibration 7/19/2018 13:47

N/A0.002 0.00020.00205 102 80 - 120CCV8 Continuing Calibration 7/19/2018 14:08

N/A0.002 0.00020.00205 102 80 - 120CCV9 Continuing Calibration 7/19/2018 14:33

N/A0.002 0.00020.00205 102 80 - 120CCV10 Continuing Calibration 7/19/2018 14:52
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7470

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Run ID: HG180705-2a2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U7/5/2018Initial Calibration 10:29

CCB1 0.0000707 0.0002 U7/5/2018Continuing Calibration 10:53

CCB2 0.0000707 0.0002 U7/5/2018Continuing Calibration 11:20

CCB3 0.0000707 0.0002 U7/5/2018Continuing Calibration 11:43

CCB4 0.0000707 0.0002 U7/5/2018Continuing Calibration 12:05

CCB5 0.0000707 0.0002 U7/5/2018Continuing Calibration 12:26

CCB6 0.0000707 0.0002 U7/5/2018Continuing Calibration 12:50

CCB7 0.0000707 0.0002 U7/5/2018Continuing Calibration 13:16
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Run ID: HG180719-1A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U7/19/2018Initial Calibration 10:57

CCB1 0.0000707 0.0002 U7/19/2018Continuing Calibration 11:20

CCB2 0.0000707 0.0002 U7/19/2018Continuing Calibration 11:46

CCB3 0.0000707 0.0002 U7/19/2018Continuing Calibration 12:10

CCB4 0.0000707 0.0002 U7/19/2018Continuing Calibration 12:37

CCB5 0.0000707 0.0002 U7/19/2018Continuing Calibration 13:01

CCB6 0.0000707 0.0002 U7/19/2018Continuing Calibration 13:24

CCB7 0.0000707 0.0002 U7/19/2018Continuing Calibration 13:49

CCB8 0.0000707 0.0002 U7/19/2018Continuing Calibration 14:10

CCB9 0.0000707 0.0002 U7/19/2018Continuing Calibration 14:35

CCB10 0.0000707 0.0002 U7/19/2018Continuing Calibration 14:54
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: hg180705-2
AnalRunID: HG180705-2a1
CalibRefID: HG180705-2a1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/5/2018

7/5/2018 10:12std0 1

7/5/2018 10:14std1 1

7/5/2018 10:16std2 1

7/5/2018 10:18std3 1

7/5/2018 10:20std4 1

7/5/2018 10:22std5 1

7/5/2018 10:25std6 1

7/5/2018 10:27ICV 1

7/5/2018 10:29ICB 1

7/5/2018 10:31CRA1 1

7/5/2018 10:33HG180703-1MB 1

7/5/2018 10:35HG180703-1LCS 1

7/5/2018 10:411806750-2 10

7/5/2018 10:441806750-2L 50

7/5/2018 10:46ZZZ 1

7/5/2018 10:481806750-2MS 10

7/5/2018 10:51CCV1 1

7/5/2018 10:53CCB1 1

7/5/2018 10:551806750-2MSD 10

7/5/2018 10:581806750-2DUP 10

7/5/2018 11:00EX180627-6MB 1

7/5/2018 11:031806502-4 1

7/5/2018 11:051806502-4L 5

7/5/2018 11:071806502-4DUP 1

7/5/2018 11:091806502-4MS 1

7/5/2018 11:111806502-4MSD 1

7/5/2018 11:131806546-7 1

7/5/2018 11:151806546-25 1

7/5/2018 11:18CCV2 1

7/5/2018 11:20CCB2 1

7/5/2018 11:221806548-3 1

7/5/2018 11:241806548-11 1

7/5/2018 11:261806549-3 1

7/5/2018 11:281806549-7 1

7/5/2018 11:301806550-9 1
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File Name: hg180705-2
AnalRunID: HG180705-2a1
CalibRefID: HG180705-2a1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/5/2018

7/5/2018 11:331806551-3 1

7/5/2018 11:351806551-14 1

7/5/2018 11:371806551-17 1

7/5/2018 11:391806553-10 1

7/5/2018 11:41CCV3 1

7/5/2018 11:43CCB3 1

7/5/2018 11:461806568-20 1

7/5/2018 11:481806569-17 1

7/5/2018 11:501806572-6 1

7/5/2018 11:521806573-11 1

7/5/2018 11:541806576-5 1

7/5/2018 11:561806641-1 1

7/5/2018 11:581806501-1 1

7/5/2018 12:00CRA2 1

7/5/2018 12:03CCV4 1

7/5/2018 12:05CCB4 1

7/5/2018 12:07HG180627-1MB 1

7/5/2018 12:09HG180627-1LCS 1

7/5/2018 12:111806280-21 1

7/5/2018 12:131806280-29 1

7/5/2018 12:151806288-4 1

7/5/2018 12:181806288-4L 5

7/5/2018 12:201806288-4DUP 1

7/5/2018 12:221806288-4MS 1

7/5/2018 12:24CCV5 1

7/5/2018 12:26CCB5 1

7/5/2018 12:281806288-4MSD 1

7/5/2018 12:301806290-13 1

7/5/2018 12:331806291-19 1

7/5/2018 12:351806291-23 1

7/5/2018 12:371806301-5 1

7/5/2018 12:391806301-7 1

7/5/2018 12:411806301-8 1

7/5/2018 12:431806301-21 1

7/5/2018 12:451806303-18 1
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File Name: hg180705-2
AnalRunID: HG180705-2a1
CalibRefID: HG180705-2a1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/5/2018

7/5/2018 12:48CCV6 1

7/5/2018 12:50CCB6 1

7/5/2018 12:521806304-6 1

7/5/2018 12:541806306-1 1

SB-31-NNWP04-001-3.0-3.5-0 7/5/2018 12:561806307-4 1

7/5/2018 12:581806308-12 1

7/5/2018 13:011806310-3 1

7/5/2018 13:031806310-13 1

7/5/2018 13:051806323-1 1

7/5/2018 13:071806324-16 1

7/5/2018 13:091806285-8 1

7/5/2018 13:11CRA3 1

7/5/2018 13:13CCV7 1

7/5/2018 13:16CCB7 1
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File Name: HG180719-1
AnalRunID: HG180719-1A1
CalibRefID: HG180719-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/19/2018

7/19/2018 10:38STD0 1

7/19/2018 10:40STD1 1

7/19/2018 10:42STD2 1

7/19/2018 10:44STD3 1

7/19/2018 10:46STD4 1

7/19/2018 10:48STD5 1

7/19/2018 10:51STD6 1

7/19/2018 10:55ICV 1

7/19/2018 10:57ICB 1

7/19/2018 10:59CRA1 1

7/19/2018 11:01HG180718-1MB 1

7/19/2018 11:03HG180718-1LCS 1

7/19/2018 11:051807118-1 1

7/19/2018 11:071807118-2 1

7/19/2018 11:101807182-1 1

7/19/2018 11:121807182-2 1

7/19/2018 11:141807262-21 1

7/19/2018 11:161807262-22 1

7/19/2018 11:18CCV1 1

7/19/2018 11:20CCB1 1

7/19/2018 11:221807262-23 1

7/19/2018 11:251807262-24 1

7/19/2018 11:271807262-25 1

7/19/2018 11:291807262-26 1

7/19/2018 11:311807262-27 1

7/19/2018 11:331807262-28 1

7/19/2018 11:351807262-29 1

7/19/2018 11:371807262-30 1

7/19/2018 11:401807262-31 1

7/19/2018 11:421807262-32 1

7/19/2018 11:44CCV2 1

7/19/2018 11:46CCB2 1

7/19/2018 11:481807262-32L 5

7/19/2018 11:501807262-32DUP 1

7/19/2018 11:521807262-32MS 1
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File Name: HG180719-1
AnalRunID: HG180719-1A1
CalibRefID: HG180719-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/19/2018

7/19/2018 11:551807262-32MSD 1

7/19/2018 11:571807262-33 1

7/19/2018 11:591807262-34 1

7/19/2018 12:011807262-35 1

7/19/2018 12:031807302-1 1

7/19/2018 12:05CRA2 1

7/19/2018 12:07CCV3 1

7/19/2018 12:10CCB3 1

7/19/2018 12:12HG180705-1MB 1

7/19/2018 12:14ZZZ 1

7/19/2018 12:18HG180705-1LCS 1

7/19/2018 12:201806291-12 1

7/19/2018 12:221806291-13 1

7/19/2018 12:241806291-14 1

7/19/2018 12:261806291-14L 5

7/19/2018 12:281806291-14DUP 1

7/19/2018 12:311806291-14MS 1

7/19/2018 12:331806291-14MSD 1

7/19/2018 12:35CCV4 1

7/19/2018 12:37CCB4 1

SB-31-NNWP04-002-3.0-3.5-0 7/19/2018 12:391806307-1 1

SB-31-NNWP05-001-1.0-1.5-0 7/19/2018 12:411806307-2 1

SB-31-NNWP05-001-3.0-3.5-0 7/19/2018 12:441806307-3 1

SS-31-NNWP05-002-06092018 7/19/2018 12:461806307-5 1

SS-31-NNWP04-003-06092018 7/19/2018 12:481806307-6 1

SS-31-NNWP03-002-06092018 7/19/2018 12:501806307-7 1

SS-31-NNWP02-001-06092018 7/19/2018 12:521806307-8 1

SS-31-NNWP02-002-06092018 7/19/2018 12:541806307-9 1

SS-31-NNWP06-001-06092018 7/19/2018 12:561806307-10 1

7/19/2018 12:59CCV5 1

7/19/2018 13:01CCB5 1

SS-31-NNWP06-002-06092018 7/19/2018 13:031806307-11 1

SB-31-NNWP04-003-1.0-1.5-0 7/19/2018 13:051806307-12 1

SB-31-NNWP04-003-3.0-3.5-0 7/19/2018 13:071806307-13 1

SB-31-NNWP05-002-1.0-1.5-0 7/19/2018 13:091806307-14 1

Page 2 of 4 Tuesday, July 31, 2018Date Printed:

Data Package ID: HG1806307-1

LIMS Version:  6.867
ALS -- Fort Collins
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File Name: HG180719-1
AnalRunID: HG180719-1A1
CalibRefID: HG180719-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/19/2018

SB-31-NNWP05-002-3.0-3.5-0 7/19/2018 13:111806307-15 1

SB-31-NNWP02-001-1.0-1.5-0 7/19/2018 13:141806307-16 1

SB-31-NNWP02-001-3.0-3.5-0 7/19/2018 13:161806307-17 1

SB-31-NNWP02-002-1.0-1.5-0 7/19/2018 13:181806307-18 1

7/19/2018 13:20CRA3 1

7/19/2018 13:22CCV6 1

7/19/2018 13:24CCB6 1

7/19/2018 13:27HG180706-1MB 1

7/19/2018 13:29ZZZ 1

7/19/2018 13:311806291-15 1

7/19/2018 13:331806291-16 1

7/19/2018 13:351806291-16L 5

7/19/2018 13:38HG180706-1LCS 1

7/19/2018 13:401806291-16DUP 1

7/19/2018 13:421806291-16MS 1

7/19/2018 13:441806291-16MSD 1

7/19/2018 13:47CCV7 1

7/19/2018 13:49CCB7 1

7/19/2018 13:511806291-17 1

7/19/2018 13:531806291-18 1

7/19/2018 13:551806291-20 1

7/19/2018 13:571806291-21 1

7/19/2018 14:001806291-22 1

7/19/2018 14:021806291-24 1

7/19/2018 14:041806291-24L 5

7/19/2018 14:061806291-24DUP 1

7/19/2018 14:08CCV8 1

7/19/2018 14:10CCB8 1

7/19/2018 14:131806291-24MS 1

7/19/2018 14:181806291-24MSD 1

7/19/2018 14:201806291-25 1

7/19/2018 14:221806291-26 1

7/19/2018 14:241806291-27 1

7/19/2018 14:261806291-28 1

7/19/2018 14:281806302-21 1

Page 3 of 4 Tuesday, July 31, 2018Date Printed:

Data Package ID: HG1806307-1

LIMS Version:  6.867
ALS -- Fort Collins
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File Name: HG180719-1
AnalRunID: HG180719-1A1
CalibRefID: HG180719-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/19/2018

7/19/2018 14:311806302-22 1

7/19/2018 14:33CCV9 1

7/19/2018 14:35CCB9 1

SB-31-NNWP02-002-3.0-3.5-0 7/19/2018 14:371806307-19 1

SB-31-NNWP02-002-3.0-3.5-0 7/19/2018 14:391806307-20 1

SB-31-NNWP03-002-1.0-1.5-0 7/19/2018 14:411806307-21 1

SB-31-NNWP03-002-3.0-3.5-0 7/19/2018 14:441806307-22 1

SB-31-NNWP06-001-1.0-1.5-0 7/19/2018 14:461806307-23 1

SB-31-NNWP06-001-1.0-1.5-0 7/19/2018 14:481806307-24 1

7/19/2018 14:50CRA4 1

7/19/2018 14:52CCV10 1

7/19/2018 14:54CCB10 1

Page 4 of 4 Tuesday, July 31, 2018Date Printed:

Data Package ID: HG1806307-1
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Gamma Spectroscopy 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1806307 
 
1. The following report consists of analytical results for 23 soil samples received by ALS on 

06/14/2018. 
 
2. These samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans on 06/28/2018 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
07/19/2018 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 98.9%. 

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 07/19/2018. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  

 
 

6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 
(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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7. There are cases where the sample density is less than the associated calibration standard 
density.  Cases that exceed the limit of +/- 15% of the density of the calibration standard are 
flagged with a ‘G’, denoting a significant density difference between the sample and calibration 
standard.  Consequently, the results may be biased low for the flagged results in this work order.  
If requested, ALS can perform a transmission spike in order to estimate a magnitude of this bias.  
The results are reported without further qualification.  

 
8. No problems were encountered with either the client samples or the associated quality control 

samples.  All quality control criteria were met. 
 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct within 
the limits of the methods employed. 
 
 
 
 
 
______________________________    __7/26/18___ 
Sarah Guyott      Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ____________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1806307
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1806307-1SB-31-NNWP04-002-3.0-3.5-060 SOIL 08-Jun-18 14:21
1806307-2SB-31-NNWP05-001-1.0-1.5-060 SOIL 08-Jun-18 14:35
1806307-3SB-31-NNWP05-001-3.0-3.5-060 SOIL 08-Jun-18 14:40
1806307-4SB-31-NNWP04-001-3.0-3.5-060 WATER 08-Jun-18 16:00
1806307-5SS-31-NNWP05-002-06092018 SOIL 09-Jun-18 8:45
1806307-6SS-31-NNWP04-003-06092018 SOIL 09-Jun-18 9:00
1806307-7SS-31-NNWP03-002-06092018 SOIL 09-Jun-18 10:48
1806307-8SS-31-NNWP02-001-06092018 SOIL 09-Jun-18 10:54
1806307-9SS-31-NNWP02-002-06092018 SOIL 09-Jun-18 10:59
1806307-10SS-31-NNWP06-001-06092018 SOIL 09-Jun-18 11:11
1806307-11SS-31-NNWP06-002-06092018 SOIL 09-Jun-18 13:52
1806307-12SB-31-NNWP04-003-1.0-1.5-060 SOIL 09-Jun-18 9:44
1806307-13SB-31-NNWP04-003-3.0-3.5-060 SOIL 09-Jun-18 9:55
1806307-14SB-31-NNWP05-002-1.0-1.5-060 SOIL 09-Jun-18 9:26
1806307-15SB-31-NNWP05-002-3.0-3.5-060 SOIL 09-Jun-18 9:40
1806307-16SB-31-NNWP02-001-1.0-1.5-060 SOIL 09-Jun-18 11:43
1806307-17SB-31-NNWP02-001-3.0-3.5-060 SOIL 09-Jun-18 11:50
1806307-18SB-31-NNWP02-002-1.0-1.5-060 SOIL 09-Jun-18 12:50
1806307-19SB-31-NNWP02-002-3.0-3.5-060 SOIL 09-Jun-18 12:58
1806307-20SB-31-NNWP02-002-3.0-3.5-060 SOIL 09-Jun-18 13:01
1806307-21SB-31-NNWP03-002-1.0-1.5-060 SOIL 09-Jun-18 11:18
1806307-22SB-31-NNWP03-002-3.0-3.5-060 SOIL 09-Jun-18 11:34
1806307-23SB-31-NNWP06-001-1.0-1.5-060 SOIL 09-Jun-18 14:09
1806307-24SB-31-NNWP06-001-1.0-1.5-060 SOIL 09-Jun-18 14:12

Page 1 of 1 Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

ALS -- Fort Collins
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Lab ID: GS180702-3MB

Date Analyzed: 19-Jul-18

Date Collected: 28-Jun-18

Sample Matrix: SOIL

Date Prepared: 28-Jun-18

Prep Batch: GS180702-3

Run ID: GS180702-3A
QCBatchID: GS180702-3-1 Result Units: pCi/g

File Name: 181120d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.300.13 +/- 0.18 1 NA

Data Package ID: GSS1806307-1

Page 1 of 2Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Lab ID: GS180702-4MB

Date Analyzed: 19-Jul-18

Date Collected: 28-Jun-18

Sample Matrix: SOIL

Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1 Result Units: pCi/g

File Name: 181118d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.320.03 +/- 0.18 1 NA

Data Package ID: GSS1806307-1

Page 2 of 2Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Lab ID: GS180702-3LCS

Date Analyzed: 19-Jul-18

Date Collected: 28-Jun-18

Sample Matrix: SOIL

Date Prepared: 28-Jun-18

Prep Batch: GS180702-3

Run ID: GS180702-3A
QCBatchID: GS180702-3-1 Result Units: pCi/g

File Name: 181025d08

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 458 54 2 P,M3468.3 97.9 85 - 115+/-13982-63-3

Data Package ID: GSS1806307-1

Page 1 of 2Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Lab ID: GS180702-4LCS

Date Analyzed: 19-Jul-18

Date Collected: 28-Jun-18

Sample Matrix: SOIL

Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1 Result Units: pCi/g

File Name: 181388d03

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 456 53 4 P,M3468.3 97.4 85 - 115+/-13982-63-3

Data Package ID: GSS1806307-1

Page 2 of 2Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 218 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SS-31-NNWP04-003-06092

Lab ID: 1806307-6DUP

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 180963d05

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.408 2.1313982-63-3 LT0.55 +/- 0.170.44 +/- 0.19 0.45 U 0.31

Data Package ID: GSS1806307-1

Page 1 of 2Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: Shared QC

Lab ID: 1806305-3DUP

Date Analyzed: 19-Jul-18

Date Collected: 12-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-3

Run ID: GS180702-3A
QCBatchID: GS180702-3-1

Result Units: pCi/g
File Name: 181031d10

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.0954 2.1313982-63-3 1.37 +/- 0.251.33 +/- 0.29 0.43 0.36

Data Package ID: GSS1806307-1

Page 2 of 2Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 193 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP04-002-3.0-3.

Lab ID: 1806307-1

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 180981d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,TI0.440.45 +/- 0.2313982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 1 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 246 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP05-001-1.0-1.

Lab ID: 1806307-2

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181151d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.370.94 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 2 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 269 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP05-001-3.0-3.

Lab ID: 1806307-3

Date Analyzed: 19-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181116d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.391.56 +/- 0.2913982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 3 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 242 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SS-31-NNWP05-002-06092

Lab ID: 1806307-5

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181386d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.442.81 +/- 0.4513982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 4 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 236 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SS-31-NNWP04-003-06092

Lab ID: 1806307-6

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181619d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.450.44 +/- 0.1913982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 5 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 244 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SS-31-NNWP03-002-06092

Lab ID: 1806307-7

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181121d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.362.25 +/- 0.3813982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 6 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 252 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SS-31-NNWP02-001-06092

Lab ID: 1806307-8

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181026d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,G0.290.79 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 7 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 239 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SS-31-NNWP02-002-06092

Lab ID: 1806307-9

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 180982d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.340.65 +/- 0.1913982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 8 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 246 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SS-31-NNWP06-001-06092

Lab ID: 1806307-10

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181032d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.521.5 +/- 2.613982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 9 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 254 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SS-31-NNWP06-002-06092

Lab ID: 1806307-11

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181152d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.372.61 +/- 0.4213982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 10 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 241 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP04-003-1.0-1.

Lab ID: 1806307-12

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181117d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.410.50 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 11 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP04-003-3.0-3.

Lab ID: 1806307-13

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181387d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.400.75 +/- 0.2313982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 12 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 236 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP05-002-1.0-1.

Lab ID: 1806307-14

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181620d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.340.57 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 13 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 258 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP05-002-3.0-3.

Lab ID: 1806307-15

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 180964d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.311.81 +/- 0.3013982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 14 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 253 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP02-001-1.0-1.

Lab ID: 1806307-16

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181122d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT,G0.300.48 +/- 0.1613982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 15 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 246 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP02-001-3.0-3.

Lab ID: 1806307-17

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181027d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.310.52 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 16 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 247 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP02-002-1.0-1.

Lab ID: 1806307-18

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 180983d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.360.74 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 17 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 232 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP02-002-3.0-3.

Lab ID: 1806307-19

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181033d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.300.49 +/- 0.1513982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 18 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 241 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP02-002-3.0-3.

Lab ID: 1806307-20

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 181153d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.360.42 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 19 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 257 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP03-002-1.0-1.

Lab ID: 1806307-21

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-3

Run ID: GS180702-3A
QCBatchID: GS180702-3-1

Result Units: pCi/g
File Name: 181150d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 M3,G2189 +/- 2213982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 20 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 242 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP03-002-3.0-3.

Lab ID: 1806307-22

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-3

Run ID: GS180702-3A
QCBatchID: GS180702-3-1

Result Units: pCi/g
File Name: 181115d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.340.29 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 21 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 243 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP06-001-1.0-1.

Lab ID: 1806307-23

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-3

Run ID: GS180702-3A
QCBatchID: GS180702-3-1

Result Units: pCi/g
File Name: 181385d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.391.25 +/- 0.2813982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 22 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 235 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP06-001-1.0-1.

Lab ID: 1806307-24

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-3

Run ID: GS180702-3A
QCBatchID: GS180702-3-1

Result Units: pCi/g
File Name: 181618d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.491.40 +/- 0.3213982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 23 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: Shared QC

Lab ID: 1806305-3

Date Analyzed: 19-Jul-18

Date Collected: 12-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-3

Run ID: GS180702-3A
QCBatchID: GS180702-3-1

Result Units: pCi/g
File Name: 181114d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.431.33 +/- 0.2913982-63-3 1 NA

Data Package ID: GSS1806307-1

Page 24 of 24Thursday, July 26, 2018Date Printed:
LIMS Version:  6.867

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 218 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SS-31-NNWP04-003-06092

Lab ID: 1806307-6DUP

Date Analyzed: 19-Jul-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-4

Run ID: GS180702-4A
QCBatchID: GS180702-4-1

Result Units: pCi/g
File Name: 180963d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 LT0.310.55 +/- 0.17 1 NA

Data Package ID: GSS1806307-1

Page 1 of 2Thursday, July 26, 2018
Date Printed:

LIMS Version:  6.867

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 202 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: Shared QC

Lab ID: 1806305-3DUP

Date Analyzed: 19-Jul-18

Date Collected: 12-Jun-18

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 28-Jun-18

Prep Batch: GS180702-3

Run ID: GS180702-3A
QCBatchID: GS180702-3-1

Result Units: pCi/g
File Name: 181031d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.361.37 +/- 0.25 1 NA

Data Package ID: GSS1806307-1

Page 2 of 2Thursday, July 26, 2018
Date Printed:

LIMS Version:  6.867

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Radium-226 
Case Narrative 

 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1806307 
 
1. This report consists of the analytical results for one water sample received by ALS on 

06/14/2018. 
 
2. The sample was prepared and analyzed according to the current revision of SOP 783.  The 

analysis was completed on 07/11/2018. 
 
3. The analysis results for the sample are reported in units of pCi/L. The sample was not 

filtered prior to analysis.  
 
4. Sample volume was insufficient to allow preparation of a duplicate.  A laboratory control sample 

duplicate (LCSD) was prepared in lieu of a client sample duplicate.  
 
5. ALS uses the following convention for reporting significant digits in the TPU and MDC 

results.  The TPU value is rounded to two significant digits. The MDC value is rounded to the 
same decimal place as the TPU value.  In practice, this could result in an MDC reported 
value of zero for samples with significant activity, including the batch laboratory control 
sample.   

 
6. No anomalous situations were encountered during the preparation or analysis of this 

sample.  All quality control criteria were met. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __7/25/18___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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7/31/18



 
 

 
 

Section 1 
 
 

CHAIN OF CUSTODY 
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OrderNum: 1806307
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1806307-1SB-31-NNWP04-002-3.0-3.5-060 SOIL 08-Jun-18 14:21
1806307-2SB-31-NNWP05-001-1.0-1.5-060 SOIL 08-Jun-18 14:35
1806307-3SB-31-NNWP05-001-3.0-3.5-060 SOIL 08-Jun-18 14:40
1806307-4SB-31-NNWP04-001-3.0-3.5-060 WATER 08-Jun-18 16:00
1806307-5SS-31-NNWP05-002-06092018 SOIL 09-Jun-18 8:45
1806307-6SS-31-NNWP04-003-06092018 SOIL 09-Jun-18 9:00
1806307-7SS-31-NNWP03-002-06092018 SOIL 09-Jun-18 10:48
1806307-8SS-31-NNWP02-001-06092018 SOIL 09-Jun-18 10:54
1806307-9SS-31-NNWP02-002-06092018 SOIL 09-Jun-18 10:59
1806307-10SS-31-NNWP06-001-06092018 SOIL 09-Jun-18 11:11
1806307-11SS-31-NNWP06-002-06092018 SOIL 09-Jun-18 13:52
1806307-12SB-31-NNWP04-003-1.0-1.5-060 SOIL 09-Jun-18 9:44
1806307-13SB-31-NNWP04-003-3.0-3.5-060 SOIL 09-Jun-18 9:55
1806307-14SB-31-NNWP05-002-1.0-1.5-060 SOIL 09-Jun-18 9:26
1806307-15SB-31-NNWP05-002-3.0-3.5-060 SOIL 09-Jun-18 9:40
1806307-16SB-31-NNWP02-001-1.0-1.5-060 SOIL 09-Jun-18 11:43
1806307-17SB-31-NNWP02-001-3.0-3.5-060 SOIL 09-Jun-18 11:50
1806307-18SB-31-NNWP02-002-1.0-1.5-060 SOIL 09-Jun-18 12:50
1806307-19SB-31-NNWP02-002-3.0-3.5-060 SOIL 09-Jun-18 12:58
1806307-20SB-31-NNWP02-002-3.0-3.5-060 SOIL 09-Jun-18 13:01
1806307-21SB-31-NNWP03-002-1.0-1.5-060 SOIL 09-Jun-18 11:18
1806307-22SB-31-NNWP03-002-3.0-3.5-060 SOIL 09-Jun-18 11:34
1806307-23SB-31-NNWP06-001-1.0-1.5-060 SOIL 09-Jun-18 14:09
1806307-24SB-31-NNWP06-001-1.0-1.5-060 SOIL 09-Jun-18 14:12

Page 1 of 1 Wednesday, July 25, 2018Date Printed:
LIMS Version:  6.866
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 13Method Blank Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Lab ID: RE180705-1MB

Date Analyzed: 11-Jul-18

Date Collected: 05-Jul-18

Sample Matrix: WATER

Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1 Result Units: pCi/l

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 13

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.28-0.02 +/- 0.13 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 94.217480 16460 ug 40 - 110 %

Data Package ID: RE1806307-1

Page 1 of 1Wednesday, July 25, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Lab ID: RE180705-1LCS

Date Analyzed: 11-Jul-18

Date Collected: 05-Jul-18

Sample Matrix: WATER

Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 47 12 0 P47.88 98.8 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 96.817480 16920 ug 40 - 110 %

Data Package ID: RE1806307-1

Page 1 of 2Wednesday, July 25, 2018Date Printed:
LIMS Version:  6.866

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Lab ID: RE180705-1LCSD

Date Analyzed: 11-Jul-18

Date Collected: 05-Jul-18

Sample Matrix: WATER

Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 52 13 0 P47.88 109 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 94.617480 16540 ug 40 - 110 %

Data Package ID: RE1806307-1

Page 2 of 2Wednesday, July 25, 2018Date Printed:
LIMS Version:  6.866

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID:
Lab ID: RE180705-1LCSD

Date Analyzed: 11-Jul-18

Date Collected: 05-Jul-18

Sample Matrix: WATER

Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1

Result Units: pCi/l
File Name: Manual Entry

Prep Basis: Unfiltered
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.276 2.1313982-63-3 P52 +/- 1347 +/- 12 0 P 0

Data Package ID: RE1806307-1

Page 1 of 1Wednesday, July 25, 2018Date Printed:
LIMS Version:  6.866

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Sample Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806307

Field ID: SB-31-NNWP04-001-3.0-3.

Lab ID: 1806307-4

Date Analyzed: 11-Jul-18

Date Collected: 08-Jun-18

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.260.15 +/- 0.1713982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 93.617480 16360 ug 40 - 110 %

Data Package ID: RE1806307-1

Page 1 of 1Wednesday, July 25, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Metals 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation -- 693694.FL.05.02 

Work Order Number:  1806308 
 
1. This report consists of 1 water sample and 11 soil samples. 
 
2. The samples were received intact at varying temperatures by ALS on 06/14/18. 
 
3. The water sample had a pH less than 2 upon receipt. 
 
4. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3005A (water), 3050B 

(soil) and the current revision of SOP 806. 
 
For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7470A 
(water), 7471A (soil) and the current revision of SOP 812. 

 
5. Analysis by ICP-MS followed method 6020A and the current revision of SOP 827. 
 

Analysis by CVAA followed method 7470A (water), 7471A (soil) and the current revision of SOP 
812. 

 
6. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
7. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. 



• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• All laboratory control sample criteria were met. 

• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

• The interference check samples associated with Method 6020A were analyzed. 
 
9. Matrix specific quality control procedures. 
 
 Sample 1806308-1 was designated as the quality control sample for the soil ICPMS analysis 

and for mercury batch HG180706-3.  Per method requirements, matrix QC was performed 
for the water analyses and mercury batch HG180628-5.  Since a sample from this order 
number was not the selected quality control (QC) sample, matrix specific QC results are not 
included in this report. 

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC. 

• A matrix spike and matrix spike duplicate were digested and analyzed with each soil 
batch specified above.  All acceptance criteria for accuracy were met with the following 
exceptions: 

Analyte Sample ID 
Arsenic  
Uranium 

Vanadium 

1806308-1MSD 
1806308-1MS/MSD 
1806308-1MS/MSD 

  
The native sample results are flagged for matrix spike failure and an analytical post 
spike was performed.  The results of the spike were acceptable, indicating that the 
matrix was not significantly affecting quantitation of these analytes.   

• Matrix spike recoveries could not be evaluated for the following analytes: 

Analyte Sample ID 
Thorium 1806308-1 

  
The concentration of this analyte in the native sample was greater than four times the 
concentration of matrix spike added during the digestion.  When sample concentration is 
that much greater than the spike added, spike recoveries may not be accurate.  The 
laboratory control sample indicates that the digestion and analysis were in control. 



• A sample duplicate and matrix spike duplicate were digested and analyzed with each 
soil batch specified above.  All acceptance criteria for precision were met with the 
following exceptions: 

Analyte Sample ID 
Arsenic 

Vanadium 
1806308-1DUP 
1806308-1DUP 

  
The native sample results are flagged for duplicate failure.   

• A serial dilution was analyzed with the soil ICP batch.  All acceptance criteria were met. 

 
10. It is a standard practice that samples for ICP-MS are analyzed at a dilution.   
 
 
 
 
The data contained in the following report have been reviewed and approved by the personnel 
listed below.  In addition, ALS certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 
 
 
_______________________________   __7/30/18____ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
 
 
_______________________________   ___7/30/18___ 
Inorganics Final Data Reviewer    Date 

 



Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chain of Custody 



OrderNum: 1806308
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1806308-1SB-31-MS-011-1.0-1.5-06102018- SOIL 10-Jun-18 9:58
1806308-2SB-31-MS-011-3.0-3.5-06102018 SOIL 10-Jun-18 10:07
1806308-3SB-31-MS-023-1.0-1.5-06102018 SOIL 10-Jun-18 12:08
1806308-4SB-31-MS-023-3.0-3.5-06102018 SOIL 10-Jun-18 12:16
1806308-5SB-31-MS-037-1.0-1.5-06102018 SOIL 10-Jun-18 11:06
1806308-6SB-31-MS-037-3.0-3.5-06102018 SOIL 10-Jun-18 11:14
1806308-7SB-31-MS-022-1.0-1.5-06102018 SOIL 10-Jun-18 11:44
1806308-8SB-31-MS-022-1.0-1.5-06102018- SOIL 10-Jun-18 11:47
1806308-9SB-31-MS-022-3.0-3.5-06102018 SOIL 10-Jun-18 11:58
1806308-10SB-31-MS-024-1.0-1.5-06102018 SOIL 10-Jun-18 12:23
1806308-11SB-31-MS-024-3.0-3.5-06102018 SOIL 10-Jun-18 12:33
1806308-12SB-31-MS-024-3.0-3.5-06102018- WATER 10-Jun-18 12:40

Page 1 of 1 Monday, July 30, 2018Date Printed:
LIMS Version:  6.867

ALS -- Fort Collins











 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Sample Results  



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-011-1.0-1.5-061

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1.006
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 2.3 g

mlRun ID: IM180720-10A2
QCBatchID: IP180717-5-1

Sample Results

Result Units: MG/KG

File Name: 013SMPL_

Lab ID: 1806308-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC N* 0.0376.7

7439-98-7 0.210MOLYBDENUM 0.0340.96

7782-49-2 110SELENIUM 0.331.5

7440-29-1 0.0210THORIUM 0.00246.6

7440-61-1 0.0110URANIUM N 0.0012.4

7440-62-2 0.5110VANADIUM N* 0.1612

Page 1 of 12Monday, July 30, 2018Date Printed:

Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-011-3.0-3.5-061

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1.076
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 4.2 g

mlRun ID: IM180720-10A2
QCBatchID: IP180717-5-1

Sample Results

Result Units: MG/KG

File Name: 021SMPL_

Lab ID: 1806308-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0354.7

7439-98-7 0.1910MOLYBDENUM J 0.0320.18

7782-49-2 0.9710SELENIUM J 0.310.66

7440-29-1 0.01910THORIUM 0.00239.3

7440-61-1 0.009710URANIUM 0.000971.7

7440-62-2 0.4910VANADIUM 0.167.3

Page 2 of 12Monday, July 30, 2018Date Printed:

Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-023-1.0-1.5-061

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1.027
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 3.6 g

mlRun ID: IM180720-10A2
QCBatchID: IP180717-5-1

Sample Results

Result Units: MG/KG

File Name: 022SMPL_

Lab ID: 1806308-3

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0362.1

7439-98-7 0.210MOLYBDENUM J 0.0330.12

7782-49-2 110SELENIUM J 0.320.53

7440-29-1 0.0210THORIUM 0.00242.8

7440-61-1 0.0110URANIUM 0.0010.58

7440-62-2 0.5110VANADIUM 0.1610

Page 3 of 12Monday, July 30, 2018Date Printed:

Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-023-3.0-3.5-061

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1.035
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 3.6 g

mlRun ID: IM180720-10A2
QCBatchID: IP180717-5-1

Sample Results

Result Units: MG/KG

File Name: 023SMPL_

Lab ID: 1806308-4

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0363

7439-98-7 0.210MOLYBDENUM 0.0330.28

7782-49-2 110SELENIUM J 0.320.62

7440-29-1 0.0210THORIUM 0.00242.9

7440-61-1 0.0110URANIUM 0.0010.51

7440-62-2 0.510VANADIUM 0.1611

Page 4 of 12Monday, July 30, 2018Date Printed:

Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-037-1.0-1.5-061

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1.036
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 0.3 g

mlRun ID: IM180720-10A2
QCBatchID: IP180717-5-1

Sample Results

Result Units: MG/KG

File Name: 024SMPL_

Lab ID: 1806308-5

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0351.3

7439-98-7 0.1910MOLYBDENUM J 0.0320.091

7782-49-2 0.9710SELENIUM U 0.310.31

7440-29-1 0.01910THORIUM 0.00231.8

7440-61-1 0.009710URANIUM 0.000970.46

7440-62-2 0.4810VANADIUM 0.155.9

Page 5 of 12Monday, July 30, 2018Date Printed:

Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-037-3.0-3.5-061

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1.062
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 4.0 g

mlRun ID: IM180720-10A2
QCBatchID: IP180717-5-1

Sample Results

Result Units: MG/KG

File Name: 025SMPL_

Lab ID: 1806308-6

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.03516

7439-98-7 0.210MOLYBDENUM 0.0320.31

7782-49-2 0.9810SELENIUM J 0.310.33

7440-29-1 0.0210THORIUM 0.00241.8

7440-61-1 0.009810URANIUM 0.000984.1

7440-62-2 0.4910VANADIUM 0.1610

Page 6 of 12Monday, July 30, 2018Date Printed:

Data Package ID: IM1806308-1

LIMS Version:  6.867
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-022-1.0-1.5-061

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1.025
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 3.6 g

mlRun ID: IM180720-10A2
QCBatchID: IP180717-5-1

Sample Results

Result Units: MG/KG

File Name: 026SMPL_

Lab ID: 1806308-7

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0362.7

7439-98-7 0.210MOLYBDENUM 0.0330.2

7782-49-2 110SELENIUM J 0.320.75

7440-29-1 0.0210THORIUM 0.00243.2

7440-61-1 0.0110URANIUM 0.0011

7440-62-2 0.5110VANADIUM 0.1613

Page 7 of 12Monday, July 30, 2018Date Printed:

Data Package ID: IM1806308-1

LIMS Version:  6.867
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-022-1.0-1.5-061

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1.011
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 3.4 g

mlRun ID: IM180720-10A2
QCBatchID: IP180717-5-1

Sample Results

Result Units: MG/KG

File Name: 027SMPL_

Lab ID: 1806308-8

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0372.6

7439-98-7 0.210MOLYBDENUM 0.0340.21

7782-49-2 110SELENIUM J 0.330.68

7440-29-1 0.0210THORIUM 0.00253.2

7440-61-1 0.0110URANIUM 0.0010.82

7440-62-2 0.5110VANADIUM 0.1613
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-022-3.0-3.5-061

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1.073
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 3.3 g

mlRun ID: IM180720-10A2
QCBatchID: IP180717-5-1

Sample Results

Result Units: MG/KG

File Name: 028SMPL_

Lab ID: 1806308-9

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0353.6

7439-98-7 0.1910MOLYBDENUM J 0.0320.16

7782-49-2 0.9610SELENIUM J 0.310.56

7440-29-1 0.01910THORIUM 0.00232.8

7440-61-1 0.009610URANIUM 0.000960.44

7440-62-2 0.4810VANADIUM 0.159.1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-024-1.0-1.5-061

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1.019
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 8.3 g

mlRun ID: IM180720-10A2
QCBatchID: IP180717-5-1

Sample Results

Result Units: MG/KG

File Name: 029SMPL_

Lab ID: 1806308-10

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0391.7

7439-98-7 0.2110MOLYBDENUM J 0.0350.12

7782-49-2 1.110SELENIUM J 0.340.7

7440-29-1 0.02110THORIUM 0.00263.8

7440-61-1 0.01110URANIUM 0.00110.87

7440-62-2 0.5410VANADIUM 0.179.3
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

Total ICPMS Metals

Field ID: SB-31-MS-024-3.0-3.5-061

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1.052
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 5.1 g

mlRun ID: IM180720-10A2
QCBatchID: IP180717-5-1

Sample Results

Result Units: MG/KG

File Name: 030SMPL_

Lab ID: 1806308-11

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0366.4

7439-98-7 0.210MOLYBDENUM 0.0330.46

7782-49-2 110SELENIUM 0.321.1

7440-29-1 0.0210THORIUM 0.002410

7440-61-1 0.0110URANIUM 0.0014.2

7440-62-2 0.510VANADIUM 0.169.3
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

Total Recoverable ICPMS Metals

Field ID: SB-31-MS-024-3.0-3.5-061

Date Analyzed: 27-Jun-18

Date Collected: 10-Jun-18

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 20-Jun-18

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180620-3
% Moisture: N/A ml

mlRun ID: IM180626-10A2
QCBatchID: IP180620-3-3

Sample Results

Result Units: MG/L

File Name: 247SMPL_

Lab ID: 1806308-12

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Brent A. Stanfield

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM J 0.0000790.00012

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM U 0.0000160.000016

7440-61-1 0.000110URANIUM J 0.00000490.00001

7440-62-2 0.00510VANADIUM U 0.000120.00012
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1806308

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Kevin J. Meyer

1806308-1SB-31-MS-011-1.0-1.5-06102 6/10/2018 0.0332.284 17/6/2018 07/23/2018 0.627 gJ0.0000590.015

1806308-2SB-31-MS-011-3.0-3.5-06102 6/10/2018 0.0314.232 17/6/2018 07/23/2018 0.68 gJ0.0000550.018

1806308-3SB-31-MS-023-1.0-1.5-06102 6/10/2018 0.0323.629 17/6/2018 07/23/2018 0.658 gJ0.0000570.0037

1806308-4SB-31-MS-023-3.0-3.5-06102 6/10/2018 0.0323.646 17/6/2018 07/23/2018 0.64 gJ0.0000580.0022

1806308-5SB-31-MS-037-1.0-1.5-06102 6/10/2018 0.0290.259 17/6/2018 07/23/2018 0.688 gJ0.0000520.0018

1806308-6SB-31-MS-037-3.0-3.5-06102 6/10/2018 0.0314.043 17/6/2018 07/23/2018 0.681 gJ0.0000550.019

1806308-7SB-31-MS-022-1.0-1.5-06102 6/10/2018 0.0343.578 17/6/2018 07/23/2018 0.614 gJ0.0000610.0058

1806308-8SB-31-MS-022-1.0-1.5-06102 6/10/2018 0.0313.42 17/6/2018 07/23/2018 0.669 gJ0.0000560.0033

1806308-9SB-31-MS-022-3.0-3.5-06102 6/10/2018 0.0323.306 17/6/2018 07/23/2018 0.644 gJ0.0000580.0025

1806308-10SB-31-MS-024-1.0-1.5-06102 6/10/2018 0.0328.330 17/6/2018 07/23/2018 0.679 g0.0000580.048

1806308-11SB-31-MS-024-3.0-3.5-06102 6/10/2018 0.0335.089 16/28/2018 07/18/2018 0.642 gJ0.0000590.0028

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: CH2M HILL Engineers, Inc.

Client Project ID: FCUP Navajo Nation 693694.FL.05.02
Work Order Number: 1806308

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7470A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 20 ml

Sample 
Aliquot

MG/L

MDL/DL

ALS -- Fort Collins

Analyst: Kevin J. Meyer

1806308-12SB-31-MS-024-3.0-3.5-06102 6/10/2018 0.0002N/A 16/27/2018 07/05/2018 20 mlU0.000060.00006

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

ICPMS Metals

Date Analyzed: 27-Jun-18

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 20-Jun-18

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180620-3
% Moisture: N/A

ml
ml

Run ID: IM180626-10A2
QCBatchID: IP180620-3-3

Method Blank

Lab ID: IP180620-3MB

MG/LResult Units:

File Name: 220SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.00210 0.000390.00039 U

7439-98-7 MOLYBDENUM 0.00210 0.0000790.000079 U

7782-49-2 SELENIUM 0.0110 0.000650.00065 U

7440-29-1 THORIUM 0.000210 0.0000160.00002 J

7440-61-1 URANIUM 0.000110 0.00000490.0000049 U

7440-62-2 VANADIUM 0.00510 0.00012-0.00056 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

ICPMS Metals

Date Analyzed: 20-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Jul-18

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: N/A

g
ml

Run ID: IM180720-10A2
QCBatchID: IP180717-5-1

Method Blank

Lab ID: IP180717-5MB

MG/KGResult Units:

File Name: 009SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.004 J

7440-61-1 URANIUM 0.0110 0.0010.001 U

7440-62-2 VANADIUM 0.510 0.160.16 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 06/27/2018

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 06/20/2018

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP180620-3
% Moisture: N/A

ml
ml

Run ID: IM180626-10A2
QCBatchID: IP180620-3-3

Lab ID: IM180620-3LCS

MG/LResult Units:
Clean DF: 1

File Name: 221SMPL_Prep Method: SW3005A

ARSENIC 0.1 0.0020.102 102 80 - 120%7440-38-2

MOLYBDENUM 0.1 0.0020.0995 99 80 - 120%7439-98-7

SELENIUM 0.1 0.010.0962 96 80 - 120%7782-49-2

THORIUM 0.01 0.00020.00964 96 80 - 120%7440-29-1

URANIUM 0.01 0.00010.00982 98 80 - 120%7440-61-1

VANADIUM 0.1 0.0050.0936 94 80 - 120%7440-62-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/20/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 07/17/2018

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: N/A

g
ml

Run ID: IM180720-10A2
QCBatchID: IP180717-5-1

Lab ID: IM180717-5LCS

MG/KGResult Units:
Clean DF: 1

File Name: 010SMPL_Prep Method: SW3050B

ARSENIC 10 0.29.25 93 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.41 94 80 - 120%7439-98-7

SELENIUM 10 19 90 80 - 120%7782-49-2

THORIUM 1 0.020.984 98 80 - 120%7440-29-1

URANIUM 1 0.010.92 92 80 - 120%7440-61-1

VANADIUM 10 0.58.8 88 80 - 120%7440-62-2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020A    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 2.3

g
ml

Run ID: IM180720-10A2
QCBatchID: IP180717-5-1

LabID: 1806308-1MS
Field ID: SB-31-MS-011-1.0-1.5-0610

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 016SMPL_

ARSENIC 10.20.205 79 75 - 125%7440-38-2 6.7 14.8

MOLYBDENUM 10.20.205 84 75 - 125%7439-98-7 0.96 9.53

SELENIUM 10.21.02 84 75 - 125%7782-49-2 1.5 10.1

THORIUM 1.020.0205 88 75 - 125%7440-29-1 6.6 7.53

URANIUM 1.020.0102 65 75 - 125%7440-61-1 N2.4 3.01

VANADIUM 10.20.512 74 75 - 125%7440-62-2 N12 19.7

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Jul-18

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 2.3

g
ml

Run ID: IM180720-10A2
QCBatchID: IP180717-5-1

LabID: 1806308-1MSD
Field ID: SB-31-MS-011-1.0-1.5-0610

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 017SMPL_

ARSENIC 200.204 57440-38-2 7214.1 N 10.2

MOLYBDENUM 200.204 17439-98-7 859.6 10.2

SELENIUM 201.02 17782-49-2 839.97 10.2

THORIUM 200.0204 47440-29-1 587.22 1.02

URANIUM 200.0102 37440-61-1 723.09 N 1.02

VANADIUM 200.511 37440-62-2 6819.1 N 10.2
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 7/20/2018
Run ID: IM180720-10A2

Analytical Spike Sample Recovery

Field ID: SB-31-MS-011-1.0-1.5-0610

LabID: 1806308-1A Result Units: mg/l

ALS -- Fort Collins

Target Analyte PS Result PS 
Qual

Spike 
Added

PS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

ARSENIC 97 75 - 125%0.01630.00659 0.01

URANIUM 96 75 - 125%0.003280.00231 0.001

VANADIUM 88 75 - 125%0.02060.0119 0.01
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 07/20/2018

Date Collected: 06/10/2018

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 07/17/2018

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP180717-5
% Moisture: 2.3

g
ml

Run ID: IM180720-10A2
QCBatchID: IP180717-5-1

Duplicate Sample Results

Field ID: SB-31-MS-011-1.0-1.5-0610

Result Units: MG/KG
Lab ID: 1806308-1D

File Name: 015SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

ARSENIC 100.2044.82 33 207440-38-2 6.7 *

MOLYBDENUM 100.2040.91 207439-98-7 0.96

SELENIUM 101.021.37 207782-49-2 1.5

THORIUM 100.02045.97 10 207440-29-1 6.6

URANIUM 100.01022.12 11 207440-61-1 2.4

VANADIUM 100.5119.14 28 207440-62-2 12 *
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 20-Jul-18
Run ID: IM180720-10A2

Serial Dilution

Field ID: SB-31-MS-011-1.0-1.5-0610

Result Units: mg/l
Lab ID: 1806308-1L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC 37440-38-2 0.006800.00659

MOLYBDENUM J7439-98-7 0.001030.000944

SELENIUM J7782-49-2 0.001570.00144

THORIUM 27440-29-1 0.006360.00652

URANIUM 37440-61-1 0.002260.00231

VANADIUM J 17440-62-2 0.01180.0119
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Prep Batch ID:  IP180620-3

Start Date: 06/20/18
Start Time: 12:51

End Date: 06/20/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 06/20/18

Time Validated: 17:00

Batch Created By: jml

Date Created: 06/20/18

Time Created: 12:57Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Batch ID: IP180620-3-3

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1806148XXXXXXIP180620-3

LCS WATER NONE 1XXXXXX 50 50 1806148XXXXXXIM180620-3

MS WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

MSD WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

DUP WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

SMP WATER NONE 1XXXXXX 50 50 1806148XXXXXX1806148-4

SMP WATER NONE 1XXXXXX 50 50 1806280XXXXXX1806280-21

SMP WATER NONE 1XXXXXX 50 50 1806280XXXXXX1806280-29

SMP WATER NONE 1XXXXXX 50 50 1806288XXXXXX1806288-4

SMP WATER NONE 1XXXXXX 50 50 1806290XXXXXX1806290-13

SMP WATER NONE 1XXXXXX 50 50 1806291XXXXXX1806291-19

SMP WATER NONE 1XXXXXX 50 50 1806291XXXXXX1806291-23

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-21

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-5

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-7

SMP WATER NONE 1XXXXXX 50 50 1806301XXXXXX1806301-8

SMP WATER NONE 1XXXXXX 50 50 1806303XXXXXX1806303-18

SMP WATER NONE 1XXXXXX 50 50 1806304XXXXXX1806304-6

SMP WATER NONE 1XXXXXX 50 50 1806306XXXXXX1806306-1

SMP WATER NONE 1XXXXXX 50 50 1806307XXXXXX1806307-4

SMP WATER NONE 16/10/2018 50 50 1806308SB-31-MS-024-3.0-3.5-061020181806308-12
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Prep Batch ID:  IP180620-3

Start Date: 06/20/18
Start Time: 12:51

End Date: 06/20/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 06/20/18

Time Validated: 17:00

Batch Created By: jml

Date Created: 06/20/18

Time Created: 12:57Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Prep Batch ID:  IP180717-5

Start Date: 07/17/18
Start Time: 13:49

End Date: 07/17/18
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: bas

Date Validated: 07/27/18

Time Validated: 11:31

Batch Created By: jml

Date Created: 07/17/18

Time Created: 14:08Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP180717-5-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1806308XXXXXXIP180717-5

LCS SOIL NONE 1XXXXXX 1 100 1806308XXXXXXIM180717-5

MS SOIL NONE 16/10/2018 1 100 1806308SB-31-MS-011-1.0-1.5-061020181806308-1

MSD SOIL NONE 16/10/2018 1.001 100 1806308SB-31-MS-011-1.0-1.5-061020181806308-1

DUP SOIL NONE 16/10/2018 1.001 100 1806308SB-31-MS-011-1.0-1.5-061020181806308-1

SMP SOIL NONE 1XXXXXX 1.066 100 1806302XXXXXX1806302-21

SMP SOIL NONE 1XXXXXX 1.018 100 1806302XXXXXX1806302-22

SMP SOIL NONE 16/10/2018 1.006 100 1806308SB-31-MS-011-1.0-1.5-061020181806308-1

SMP SOIL NONE 16/10/2018 1.019 100 1806308SB-31-MS-024-1.0-1.5-061020181806308-10

SMP SOIL NONE 16/10/2018 1.052 100 1806308SB-31-MS-024-3.0-3.5-061020181806308-11

SMP SOIL NONE 16/10/2018 1.076 100 1806308SB-31-MS-011-3.0-3.5-061020181806308-2

SMP SOIL NONE 16/10/2018 1.027 100 1806308SB-31-MS-023-1.0-1.5-061020181806308-3

SMP SOIL NONE 16/10/2018 1.035 100 1806308SB-31-MS-023-3.0-3.5-061020181806308-4

SMP SOIL NONE 16/10/2018 1.036 100 1806308SB-31-MS-037-1.0-1.5-061020181806308-5

SMP SOIL NONE 16/10/2018 1.062 100 1806308SB-31-MS-037-3.0-3.5-061020181806308-6

SMP SOIL NONE 16/10/2018 1.025 100 1806308SB-31-MS-022-1.0-1.5-061020181806308-7

SMP SOIL NONE 16/10/2018 1.011 100 1806308SB-31-MS-022-1.0-1.5-061020181806308-8

SMP SOIL NONE 16/10/2018 1.073 100 1806308SB-31-MS-022-3.0-3.5-061020181806308-9

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:11

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 108 90 - 110%7440-38-2 0.0215

MOLYBDENUM 0.02 0.0002 98 90 - 110%7439-98-7 0.0195

SELENIUM 0.02 0.001 100 90 - 110%7782-49-2 0.0201

THORIUM 0.002 0.00002 105 90 - 110%7440-29-1 0.00210

URANIUM 0.002 0.00001 99 90 - 110%7440-61-1 0.00199

VANADIUM 0.02 0.0005 95 90 - 110%7440-62-2 0.0191
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:37

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 108 90 - 110%7782-49-2 0.0108

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000985

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.00999
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:22

File Name: 019SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:02

File Name: 030SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 110 90 - 110%7440-38-2 0.0110

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:23

File Name: 035SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 107 90 - 110%7782-49-2 0.0107

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00994
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:10

File Name: 047SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:52

File Name: 059SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 106 90 - 110%7440-38-2 0.0106

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV7

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:25

File Name: 068SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.00999
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV8

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:58

File Name: 008SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 109 90 - 110%7440-38-2 0.0109

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00990
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV9

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:43

File Name: 020SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 108 90 - 110%7440-38-2 0.0108

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV10

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:30

File Name: 033SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00980
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:51

File Name: 037SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00990
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:36

File Name: 049SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00989

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00988
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:20

File Name: 061SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 107 90 - 110%7440-38-2 0.0107

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:07

File Name: 074SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00988
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:55

File Name: 086SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00987
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV16

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:37

File Name: 098SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00984
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV17

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:09

File Name: 107SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00982
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV18

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:57

File Name: 119SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 104 90 - 110%7440-38-2 0.0104

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV19

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 0:42

File Name: 131SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00992
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV20

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 1:27

File Name: 144SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00981

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00974
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV21

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 2:12

File Name: 156SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV22

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 2:54

File Name: 168SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV23

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 3:39

File Name: 180SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 106 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00981
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV24

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 4:03

File Name: 186SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000998

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.00999
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV25

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 4:48

File Name: 198SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00961

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000969

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00981
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV26

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 5:32

File Name: 210SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00993

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000971

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00973
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV27

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 6:02

File Name: 218SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 106 90 - 110%7439-98-7 0.0106

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00992

THORIUM 0.001 0.00002 98 90 - 110%7440-29-1 0.000981

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00980
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV28

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 6:50

File Name: 230SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000993

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00961

Page 29 of 35Monday, July 30, 2018Date Printed:

Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV29

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 7:32

File Name: 242SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00963

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000969

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00970
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Verifications

Lab ID: CCV30

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 8:11

File Name: 253SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000992

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00957
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 07/20/2018
Run ID: IM180720-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 8:55

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 110 90 - 110%7440-38-2 0.0220

MOLYBDENUM 0.02 0.0002 96 90 - 110%7439-98-7 0.0192

SELENIUM 0.02 0.001 98 90 - 110%7782-49-2 0.0196

THORIUM 0.002 0.00002 103 90 - 110%7440-29-1 0.00207

URANIUM 0.002 0.00001 99 90 - 110%7440-61-1 0.00197

VANADIUM 0.02 0.0005 90 90 - 110%7440-62-2 0.0180
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 07/20/2018
Run ID: IM180720-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 9:22

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000973

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00980
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 07/20/2018
Run ID: IM180720-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 10:07

File Name: 019SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00984

THORIUM 0.001 0.00002 106 90 - 110%7440-29-1 0.00106

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000958

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00974
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 07/20/2018
Run ID: IM180720-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 10:48

File Name: 031SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00996

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0100

THORIUM 0.001 0.00002 98 90 - 110%7440-29-1 0.000982

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000952

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00941
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:16:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

JVANADIUM 0.00057440-62-2 -0.000061
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:43:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:28:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:08:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579

Page 4 of 35Monday, July 30, 2018Date Printed:

Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:29:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:16:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB6

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:58:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB7

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:37:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB8

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:04:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB9

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:48:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB10

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:36:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:57:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:42:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:26:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:13:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:01:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB16

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:43:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB17

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:15:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB18

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:03:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB19

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:48:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB20

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:33:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB21

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:18:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB22

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:00:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 23 of 35Monday, July 30, 2018Date Printed:

Data Package ID: IM1806308-1

LIMS Version:  6.867
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB23

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:45:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1

LIMS Version:  6.867
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB24

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:09:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB25

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:53:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1806308-1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB26

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:38:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

JVANADIUM 0.00057440-62-2 -0.000059
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB27

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:08:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB28

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:56:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB29

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:38:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/27/2018
Run ID: IM180626-10A2

Calibration Blanks

Lab ID: CCB30

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:17:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 07/20/2018
Run ID: IM180720-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:01:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000003

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 07/20/2018
Run ID: IM180720-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:28:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000004

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 07/20/2018
Run ID: IM180720-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:13:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000004

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 07/20/2018
Run ID: IM180720-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:54:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000004

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1047440-38-2 0.01 0.01040

MOLYBDENUM 0.2 1057439-98-7 0.21 0.212 0.22200

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1197440-29-1 0.001 0.00119

URANIUM 1057440-61-1 0.001 0.00105

VANADIUM 1047440-62-2 0.01 0.01040
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 06/26/2018
Run ID: IM180626-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA2 ICSAB2 ICSA2 ICSAB2

ARSENIC 1037440-38-2 0.01 0.01030

MOLYBDENUM 0.2 1057439-98-7 0.21 0.21 0.22

SELENIUM 1037782-49-2 0.01 0.01030

THORIUM 1167440-29-1 0.001 0.00116

URANIUM 1057440-61-1 0.001 0.00105

VANADIUM 1007440-62-2 0.01 0.01
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW6020

ICPMS Metals

Date Analyzed: 07/20/2018
Run ID: IM180720-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1047440-38-2 0.01 0.01040

MOLYBDENUM 0.2 1037439-98-7 0.21 0.213 0.217

SELENIUM 1017782-49-2 0.01 0.0101

THORIUM 1127440-29-1 0.001 0.00112

URANIUM 1017440-61-1 0.001 0.00102

VANADIUM 977440-62-2 0.01 0.00972
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2
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File Name: 001CALB.
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 10:46   RINSE 1

6/26/2018 10:52   RINSE 1

6/26/2018 10:58   BLANK 1

6/26/2018 11:04   H/1000 1

6/26/2018 11:07   H/100 1

6/26/2018 11:10   H/10 1

6/26/2018 11:16   HIGH 1

6/26/2018 12:11   ICV 1

6/26/2018 12:16   ICB 1

6/26/2018 12:22   LIV 1

6/26/2018 12:25   ICSA1 1

6/26/2018 12:31   ICSAB1 1

6/26/2018 12:37   CCV1 1

6/26/2018 12:43   CCB1 1

6/26/2018 12:46Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7 10

6/26/2018 12:49Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7SER 50

6/26/2018 12:52Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7DUP 10

6/26/2018 12:55Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7MS 10

6/26/2018 12:58Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7MSD 10

6/26/2018 13:01Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-7A 10

6/26/2018 13:07Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-8 10

6/26/2018 13:10Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-9 10

6/26/2018 13:13Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-10 10

6/26/2018 13:16Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-11 10

6/26/2018 13:22   CCV2 1

6/26/2018 13:28   CCB2 1

6/26/2018 13:31Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-12 10

6/26/2018 13:35Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-13 10

6/26/2018 13:38Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-14 10

6/26/2018 13:41Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-15 10

6/26/2018 13:44Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-16 10

6/26/2018 13:47Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-17 10

6/26/2018 13:50Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-18 10

6/26/2018 13:53Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-19 10

6/26/2018 13:56Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806234-20 10
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File Name: 030SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 14:02   CCV3 1

6/26/2018 14:08   CCB3 1

6/26/2018 14:11Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806234-12 100

6/26/2018 14:20   LCV1 1

6/26/2018 14:23   CCV4 1

6/26/2018 14:29   CCB4 1

6/26/2018 14:32Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IP180616-5MB 10

6/26/2018 14:35Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IM180616-5LCS 10

6/26/2018 14:41Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1 10

6/26/2018 14:44Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1SER 50

6/26/2018 14:47Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1DUP 10

6/26/2018 14:50Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1MS 10

6/26/2018 14:53Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1MSD 10

6/26/2018 14:56Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-1A 10

6/26/2018 15:02Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-2 10

6/26/2018 15:05Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-3 10

6/26/2018 15:10   CCV5 1

6/26/2018 15:16   CCB5 1

6/26/2018 15:19Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-4 10

6/26/2018 15:23Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-5 10

6/26/2018 15:26Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-6 10

6/26/2018 15:29Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-7 10

6/26/2018 15:32Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-8 10

6/26/2018 15:35Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-9 10

6/26/2018 15:38Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-10 10

6/26/2018 15:40Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-11 10

6/26/2018 15:43Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-12 10

6/26/2018 15:46Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-13 10

6/26/2018 15:52   CCV6 1

6/26/2018 15:58   CCB6 1

6/26/2018 16:01Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-14 10

6/26/2018 16:04Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-15 10

6/26/2018 16:07Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-16 10

6/26/2018 16:10Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-17 10

6/26/2018 16:13Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-18 10
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File Name: 066SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 16:16Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-19 10

6/26/2018 16:19Ag,Al,As,B,Ba,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Mg,Mn,Mo,Na,Nd,Pb,Pr,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1806235-20 10

6/26/2018 16:25   CCV7 1

6/26/2018 16:37   CCB7 1

6/26/2018 16:40Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806235-6 100

6/26/2018 16:43Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806235-7 100

6/26/2018 16:46Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806235-8 100

6/26/2018 16:55   LCV2 1

6/26/2018 16:58   CCV8 1

6/26/2018 17:04   CCB8 1

6/26/2018 17:07Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-4 10

6/26/2018 17:10Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-6 10

6/26/2018 17:13Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-7 10

6/26/2018 17:16Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8 10

6/26/2018 17:19Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8SER 50

6/26/2018 17:22Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8DUP 10

6/26/2018 17:25Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8MS 10

6/26/2018 17:28Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8MSD 10

6/26/2018 17:31Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-8A 10

6/26/2018 17:37Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-9 10

6/26/2018 17:43   CCV9 1

6/26/2018 17:48   CCB9 1

6/26/2018 17:51Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-11 10

6/26/2018 17:54Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-12 10

6/26/2018 17:57Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13 10

6/26/2018 18:00Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13SER 50

6/26/2018 18:03Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13DUP 10

6/26/2018 18:06Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13MS 10

6/26/2018 18:09Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13MSD 10

6/26/2018 18:12Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-13A 10

6/26/2018 18:18Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805383-14 10

6/26/2018 18:27   LCV3 1

6/26/2018 18:30   CCV10 1

6/26/2018 18:36   CCB10 1

6/26/2018 18:39   ICSA2 1
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File Name: 036SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 18:45   ICSAB2 1

6/26/2018 18:51   CCV11 1

6/26/2018 18:57   CCB11 1

6/26/2018 19:00Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   IP180619-8MB 10

6/26/2018 19:03Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   IM180619-8LCS 10

6/26/2018 19:09Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-1 10

6/26/2018 19:12Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-2 10

6/26/2018 19:15   ZZZ 1

6/26/2018 19:18Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-4 10

6/26/2018 19:21   ZZZ 1

6/26/2018 19:24   ZZZ 1

6/26/2018 19:27   ZZZ 1

6/26/2018 19:30   ZZZ 1

6/26/2018 19:36   CCV12 1

6/26/2018 19:42   CCB12 1

6/26/2018 19:45   ZZZ 1

6/26/2018 19:48   ZZZ 1

6/26/2018 19:53Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-6 10

6/26/2018 19:56Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-8 10

6/26/2018 19:59Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-9 10

6/26/2018 20:02Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-10 10

6/26/2018 20:05Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-11 10

6/26/2018 20:08Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12 10

6/26/2018 20:11Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12SER 50

6/26/2018 20:14Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12DUP 10

6/26/2018 20:20   CCV13 1

6/26/2018 20:26   CCB13 1

6/26/2018 20:29Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12MS 10

6/26/2018 20:32Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12MSD 10

6/26/2018 20:35Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-12A 10

6/26/2018 20:41Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-13 10

6/26/2018 20:44Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-15 10

6/26/2018 20:47Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-16 10

6/26/2018 20:50Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-17 10

6/26/2018 20:53Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1805385-18 10
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File Name: 071SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 20:56Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1805385-15 100

6/26/2018 21:04   LCV4 1

6/26/2018 21:07   CCV14 1

6/26/2018 21:13   CCB14 1

6/26/2018 21:16   ZZZ 1

6/26/2018 21:19   IM180620-2LCS 10

6/26/2018 21:25   1806265-1 10

6/26/2018 21:28   1806265-2 10

6/26/2018 21:31   1806265-3 10

6/26/2018 21:34   1806265-3SER 50

6/26/2018 21:37   1806265-3DUP 10

6/26/2018 21:40   1806265-3MS 10

6/26/2018 21:43   1806265-3MSD 10

6/26/2018 21:49   1806265-4 10

6/26/2018 21:55   CCV15 1

6/26/2018 22:01   CCB15 1

6/26/2018 22:04   1806300-1 10

6/26/2018 22:07   1806300-2 10

6/26/2018 22:10   1806300-3 10

6/26/2018 22:13   1806300-4 10

6/26/2018 22:16   1806300-5 10

6/26/2018 22:19   1806300-6 10

6/26/2018 22:22   1806350-1 10

6/26/2018 22:25   1806350-2 10

6/26/2018 22:28   1806350-3 10

6/26/2018 22:31   1806359-1 10

6/26/2018 22:37   CCV16 1

6/26/2018 22:43   CCB16 1

6/26/2018 22:46   1806359-2 10

6/26/2018 22:49   1806359-4 10

6/26/2018 22:51   1806359-5 10

6/26/2018 22:54   1806359-7 10

6/26/2018 22:57   1806359-8 10

6/26/2018 23:06   LCV5 1

6/26/2018 23:09   CCV17 1
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File Name: 108SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/26/2018

6/26/2018 23:15   CCB17 1

6/26/2018 23:18   FP180621-2MB 10

6/26/2018 23:21   IP180622-2MB 10

6/26/2018 23:24   IM180622-2LCS 10

6/26/2018 23:30   1806417-1 10

6/26/2018 23:33   1806417-1SER 50

6/26/2018 23:36   1806417-1DUP 10

6/26/2018 23:39   1806417-1MS 10

6/26/2018 23:42   1806417-1MSD 10

6/26/2018 23:48   1806417-2 10

6/26/2018 23:51   1806417-2SER 50

6/26/2018 23:57   CCV18 1

6/27/2018 00:03   CCB18 1

6/27/2018 00:06   1806417-2DUP 10

6/27/2018 00:09   1806417-2MS 10

6/27/2018 00:12   1806417-2MSD 10

6/27/2018 00:18   1806417-3 10

6/27/2018 00:21   1806417-4 10

6/27/2018 00:24   1806417-5 10

6/27/2018 00:27   1806417-6 10

6/27/2018 00:30   1806417-7 10

6/27/2018 00:33   1806417-8 10

6/27/2018 00:36   1806417-9 10

6/27/2018 00:42   CCV19 1

6/27/2018 00:48   CCB19 1

6/27/2018 00:51   1806417-10 10

6/27/2018 00:54   1806417-11 10

6/27/2018 00:57   1806417-12 10

6/27/2018 01:00   1806417-13 10

6/27/2018 01:03   1806417-14 10

6/27/2018 01:06   1806417-15 10

6/27/2018 01:09   1806417-16 10

6/27/2018 01:12   1806498-1 10

6/27/2018 01:15   1806498-2 10

6/27/2018 01:24   LCV6 1
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File Name: 144SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 01:27   CCV20 1

6/27/2018 01:33   CCB20 1

6/27/2018 01:36   IP180622-1MB 10

6/27/2018 01:39   IM180622-1LCS 10

6/27/2018 01:45   1805394-1 10

6/27/2018 01:48   1805394-2 10

6/27/2018 01:51   1805394-3 10

6/27/2018 01:54   1805394-3SER 50

6/27/2018 01:57   1805394-3DUP 10

6/27/2018 02:00   1805394-3MS 10

6/27/2018 02:03   1805394-3MSD 10

6/27/2018 02:06   1805394-3A 10

6/27/2018 02:12   CCV21 1

6/27/2018 02:18   CCB21 1

6/27/2018 02:21   1805394-4 10

6/27/2018 02:24   1805394-5 10

6/27/2018 02:27   1805394-6 10

6/27/2018 02:30   1805394-7 10

6/27/2018 02:33   1805394-8 10

6/27/2018 02:36   1805394-10 10

6/27/2018 02:39   1805394-11 10

6/27/2018 02:42   1805394-11SER 50

6/27/2018 02:45   1805394-11DUP 10

6/27/2018 02:48   1805394-11MS 10

6/27/2018 02:54   CCV22 1

6/27/2018 03:00   CCB22 1

6/27/2018 03:03   1805394-11MSD 10

6/27/2018 03:06   1805394-11A 10

6/27/2018 03:12   1805394-12 10

6/27/2018 03:15   1805394-14 10

6/27/2018 03:18   1805394-16 10

6/27/2018 03:21   1805394-18 10

6/27/2018 03:24   ZZZ 1

6/27/2018 03:27   ZZZ 1

6/27/2018 03:30   1805621-1 10
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File Name: 179SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 03:33   1806382-1 10

6/27/2018 03:39   CCV23 1

6/27/2018 03:45   CCB23 1

6/27/2018 03:48   1806382-2 10

6/27/2018 03:51   1806469-1 10

6/27/2018 04:00   LCV7 1

6/27/2018 04:03   CCV24 1

6/27/2018 04:09   CCB24 1

6/27/2018 04:12   IP180621-2MB 10

6/27/2018 04:15   FP180619-2MB 10

6/27/2018 04:18   IM180621-2LCS 10

6/27/2018 04:24   1806146-8 10

6/27/2018 04:27   1806146-9 10

6/27/2018 04:30   1806310-3 10

6/27/2018 04:33   1806310-13 10

6/27/2018 04:36   1806319-2 10

6/27/2018 04:39   1806319-2SER 50

6/27/2018 04:42   1806319-2DUP 10

6/27/2018 04:48   CCV25 1

6/27/2018 04:53   CCB25 1

6/27/2018 04:56   1806319-2MS 10

6/27/2018 04:59   1806319-2MSD 10

6/27/2018 05:05   1806319-6 10

6/27/2018 05:08   1806319-10 10

6/27/2018 05:11   1806319-15 10

6/27/2018 05:14   1806319-16 10

6/27/2018 05:17   1806319-22 10

6/27/2018 05:20   1806319-32 10

6/27/2018 05:23   1806319-33 10

6/27/2018 05:26   1806323-1 10

6/27/2018 05:32   CCV26 1

6/27/2018 05:38   CCB26 1

6/27/2018 05:41   1806325-6 10

6/27/2018 05:44   1806325-19 10

6/27/2018 05:47   1806358-1 10
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File Name: 215SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 05:50   1806358-2 10

6/27/2018 05:59   LCV8 1

6/27/2018 06:02   CCV27 1

6/27/2018 06:08   CCB27 1

6/27/2018 06:11   IP180620-3MB 10

6/27/2018 06:14   IM180620-3LCS 10

6/27/2018 06:20   1806080-2 10

6/27/2018 06:23   1806148-4 10

6/27/2018 06:26   1806148-4SER 50

6/27/2018 06:29   1806148-4DUP 10

6/27/2018 06:32   1806148-4MS 10

6/27/2018 06:35   1806148-4MSD 10

6/27/2018 06:41   1806148-7 10

6/27/2018 06:44   1806280-21 10

6/27/2018 06:50   CCV28 1

6/27/2018 06:56   CCB28 1

6/27/2018 06:59   1806280-29 10

6/27/2018 07:02   1806288-4 10

6/27/2018 07:05   1806290-13 10

6/27/2018 07:08   1806291-19 10

6/27/2018 07:11   1806291-23 10

6/27/2018 07:14   1806301-5 10

6/27/2018 07:17   1806301-7 10

6/27/2018 07:20   1806301-8 10

6/27/2018 07:23   1806301-21 10

6/27/2018 07:26   1806303-18 10

6/27/2018 07:32   CCV29 1

6/27/2018 07:38   CCB29 1

6/27/2018 07:41   1806304-6 10

6/27/2018 07:44   1806306-1 10

6/27/2018 07:47   1806307-4 10

SB-31-MS-024-3.0-3.5-061020 6/27/2018 07:50   1806308-12 10

6/27/2018 07:53   1806363-3 10

6/27/2018 07:56   1806363-3SER 50

6/27/2018 07:59   1806363-3DUP 10
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File Name: 251SMPL_
AnalRunID: IM180626-10A1
CalibRefID: IM180626-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 6/27/2018

6/27/2018 08:02   1806363-3MS 10

6/27/2018 08:05   1806363-3MSD 10

6/27/2018 08:11   CCV30 1

6/27/2018 08:17   CCB30 1

6/27/2018 08:20   1806363-4 10

6/27/2018 08:29   LCV9 1

6/27/2018 08:32   CCV31 1

6/27/2018 08:38   CCB31 1
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File Name: 001CALB.
AnalRunID: IM180720-10A1
CalibRefID: IM180720-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/20/2018

7/20/2018 08:11   RINSE 1

7/20/2018 08:17   RINSE 1

7/20/2018 08:22   BLANK 1

7/20/2018 08:28   H/1000 1

7/20/2018 08:31   H/100 1

7/20/2018 08:34   H/10 1

7/20/2018 08:40   HIGH 1

7/20/2018 08:55   ICV 1

7/20/2018 09:01   ICB 1

7/20/2018 09:07   LIV 1

7/20/2018 09:10   ICSA1 1

7/20/2018 09:16   ICSAB1 1

7/20/2018 09:22   CCV1 1

7/20/2018 09:28   CCB1 1

7/20/2018 09:31   IP180717-5MB 10

7/20/2018 09:34   IM180717-5LCS 10

7/20/2018 09:40- U   1806302-21 10

7/20/2018 09:43   1806302-22 10

SB-31-MS-011-1.0-1.5-061020 7/20/2018 09:46   1806308-1 10

SB-31-MS-011-1.0-1.5-061020 7/20/2018 09:49   1806308-1SER 50

SB-31-MS-011-1.0-1.5-061020 7/20/2018 09:52   1806308-1DUP 10

SB-31-MS-011-1.0-1.5-061020 7/20/2018 09:55   1806308-1MS 10

SB-31-MS-011-1.0-1.5-061020 7/20/2018 09:58   1806308-1MSD 10

SB-31-MS-011-1.0-1.5-061020 7/20/2018 10:01   1806308-1A 10

7/20/2018 10:07   CCV2 1

7/20/2018 10:13   CCB2 1

SB-31-MS-011-3.0-3.5-061020 7/20/2018 10:16   1806308-2 10

SB-31-MS-023-1.0-1.5-061020 7/20/2018 10:19   1806308-3 10

SB-31-MS-023-3.0-3.5-061020 7/20/2018 10:22   1806308-4 10

SB-31-MS-037-1.0-1.5-061020 7/20/2018 10:25   1806308-5 10

SB-31-MS-037-3.0-3.5-061020 7/20/2018 10:28   1806308-6 10

SB-31-MS-022-1.0-1.5-061020 7/20/2018 10:31   1806308-7 10

SB-31-MS-022-1.0-1.5-061020 7/20/2018 10:34   1806308-8 10

SB-31-MS-022-3.0-3.5-061020 7/20/2018 10:37   1806308-9 10

SB-31-MS-024-1.0-1.5-061020 7/20/2018 10:40   1806308-10 10
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File Name: 030SMPL_
AnalRunID: IM180720-10A1
CalibRefID: IM180720-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/20/2018

SB-31-MS-024-3.0-3.5-061020 7/20/2018 10:42   1806308-11 10

7/20/2018 10:48   CCV3 1

7/20/2018 10:54   CCB3 1

7/20/2018 10:57   1807142-25 10

7/20/2018 11:00   1807142-26 10

7/20/2018 11:03   1807142-27 10

7/20/2018 11:06   1807142-28 10

7/20/2018 11:09   1807142-28SER 50

7/20/2018 11:12   1807142-28DUP 10

7/20/2018 11:15   1807142-28MS 10

7/20/2018 11:18   1807142-28MSD 10

7/20/2018 11:21   1807142-28A 10

7/20/2018 11:27   1807142-29 10

7/20/2018 11:33   CCV4 1

7/20/2018 11:39   CCB4 1

7/20/2018 11:45   1807142-30 10

7/20/2018 11:51Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806302-21 100

7/20/2018 11:59   LCV1 1

7/20/2018 12:02   CCV5 1

7/20/2018 12:08   CCB5 1

7/20/2018 12:11   IP180717-4MB 10

7/20/2018 12:14   IM180717-4LCS 10

7/20/2018 12:20   1807142-5 10

7/20/2018 12:23   1807142-6 10

7/20/2018 12:26   1807142-7 10

7/20/2018 12:29   1807142-8 10

7/20/2018 12:32   1807142-9 10

7/20/2018 12:35   1807142-10 10

7/20/2018 12:38   1807142-11 10

7/20/2018 12:41   1807142-12 10

7/20/2018 12:47   CCV6 1

7/20/2018 12:53   CCB6 1

7/20/2018 12:56   1807142-13 10

7/20/2018 12:59   1807142-14 10

7/20/2018 13:02   1807142-14SER 50
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File Name: 066SMPL_
AnalRunID: IM180720-10A1
CalibRefID: IM180720-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/20/2018

7/20/2018 13:05   1807142-14DUP 10

7/20/2018 13:08   1807142-14MS 10

7/20/2018 13:11   1807142-14MSD 10

7/20/2018 13:14   1807142-14A 10

7/20/2018 13:20   1807142-15 10

7/20/2018 13:23   1807142-16 10

7/20/2018 13:26   1807142-17 10

7/20/2018 13:32   CCV7 1

7/20/2018 13:38   CCB7 1

7/20/2018 13:41   1807142-18 10

7/20/2018 13:44   1807142-19 10

7/20/2018 13:47   1807142-20 10

7/20/2018 13:50   1807142-21 10

7/20/2018 13:53   1807142-22 10

7/20/2018 13:56   1807142-23 10

7/20/2018 13:59   1807142-24 10

7/20/2018 14:10   LCV2 1

7/20/2018 14:13   CCV8 1

7/20/2018 14:19   CCB8 1

7/20/2018 14:22Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IP180717-2MB 10

7/20/2018 14:25Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IM180717-2LCS 10

7/20/2018 14:31   1806737-1 10

7/20/2018 14:34   1806737-1SER 50

7/20/2018 14:37   1806737-1DUP 10

7/20/2018 14:40   1806737-1MS 10

7/20/2018 14:43   1806737-1MSD 10

7/20/2018 14:46   1806737-1A 10

7/20/2018 14:52Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806737-2 1000

7/20/2018 14:55Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806737-3 1000

7/20/2018 15:01   CCV9 1

7/20/2018 15:07   CCB9 1

7/20/2018 15:10   1806737-4 10

7/20/2018 15:13   ZZZ 1

7/20/2018 15:16   ZZZ 1

7/20/2018 15:19Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1807145-1 10
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File Name: 102SMPL_
AnalRunID: IM180720-10A1
CalibRefID: IM180720-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/20/2018

7/20/2018 15:22Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1807145-1SER 50

7/20/2018 15:25Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1807145-1DUP 10

7/20/2018 15:28Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1807145-1MS 10

7/20/2018 15:32Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1807145-1MSD 10

7/20/2018 15:38   ZZZ 1

7/20/2018 15:41   1806745-1 10

7/20/2018 15:47   CCV10 1

7/20/2018 15:53   CCB10 1

7/20/2018 15:56   1806745-1A 10

7/20/2018 16:02Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806406-8 100

7/20/2018 16:05Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806406-10 100

7/20/2018 16:08Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806406-13 100

7/20/2018 16:11Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1806406-14 100

7/20/2018 16:23   LCV3 1

7/20/2018 16:26   CCV11 1

7/20/2018 16:32   CCB11 1

7/20/2018 16:35   IP180716-1MB 10

7/20/2018 16:38   IM180716-1LCS 10

7/20/2018 16:41   IM180716-1LCSD 10

7/20/2018 16:47- Ce   1807090-1 10

7/20/2018 17:23Ag,Al,As,B,Ba,Be,Ca,Cd,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1807090-1 100000

7/20/2018 17:47   LCV4 1

7/20/2018 17:50   CCV12 1

7/20/2018 17:56   CCB12 1

7/20/2018 17:59   IP180716-2MB 10

7/20/2018 18:02   IM180716-2LCS 10

7/20/2018 18:08   1807196-4 10

7/20/2018 18:11   1807196-5 10

7/20/2018 18:14   1807196-11 10

7/20/2018 18:17   1807196-12 10

7/20/2018 18:20   1807196-16 10

7/20/2018 18:23   1807196-17 10

7/20/2018 18:26   1807196-24 10

7/20/2018 18:29   1807196-25 10

7/20/2018 18:35   CCV13 1
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File Name: 142SMPL_
AnalRunID: IM180720-10A1
CalibRefID: IM180720-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/20/2018

7/20/2018 18:41   CCB13 1

7/20/2018 18:44   1807196-29 10

7/20/2018 18:47   1807196-30 10

7/20/2018 18:50   1807196-35 10

7/20/2018 18:53   1807196-37 10

7/20/2018 18:56   1807196-55 10

7/20/2018 18:59   1807196-57 10

7/20/2018 19:02   1807196-66 10

7/20/2018 19:05   1807196-66SER 50

7/20/2018 19:08   1807196-66DUP 10

7/20/2018 19:11   1807196-66MS 10

7/20/2018 19:17   CCV14 1

7/20/2018 19:23   CCB14 1

7/20/2018 19:26   1807196-66MSD 10

7/20/2018 19:29   1807196-66A 10

7/20/2018 19:34   1807196-73 10

7/20/2018 19:37   1807196-78 10

7/20/2018 19:40   1807196-83 10

7/20/2018 19:43   1807196-90 10

7/20/2018 19:47   1807196-92 10

7/20/2018 19:58   LCV5 1

7/20/2018 20:01   CCV15 1

7/20/2018 20:07   CCB15 1

7/20/2018 20:10   IP180718-2MB 10

7/20/2018 20:13   IM180718-2LCS 10

7/20/2018 20:19   1806302-1 10

7/20/2018 20:22   1806302-2 10

7/20/2018 20:25   1806302-3 10

7/20/2018 20:28   1806302-4 10

7/20/2018 20:31   1806302-5 10

7/20/2018 20:34   1806302-6 10

7/20/2018 20:37   1806302-7 10

7/20/2018 20:40   1806302-8 10

7/20/2018 20:46   CCV16 1

7/20/2018 20:52   CCB16 1
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File Name: 178SMPL_
AnalRunID: IM180720-10A1
CalibRefID: IM180720-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/20/2018

7/20/2018 20:55   1806302-9 10

7/20/2018 20:58   1806302-10 10

7/20/2018 21:01   1806302-10SER 50

7/20/2018 21:04   1806302-10DUP 10

7/20/2018 21:07   1806302-10MS 10

7/20/2018 21:10   1806302-10MSD 10

7/20/2018 21:13   ZZZ 1

7/20/2018 21:19   1806302-11 10

7/20/2018 21:22   1806302-12 10

7/20/2018 21:25   1806302-13 10

7/20/2018 21:31   CCV17 1

7/20/2018 21:37   CCB17 1

7/20/2018 21:40   1806302-14 10

7/20/2018 21:43- U   1806302-15 10

7/20/2018 21:46   1806302-16 10

7/20/2018 21:49   1806302-17 10

7/20/2018 21:52   1806302-18 10

7/20/2018 21:55- U   1806302-19 10

7/20/2018 21:58- U,V   1806302-20 10

7/20/2018 22:10   LCV6 1

7/20/2018 22:13   CCV18 1

7/20/2018 22:18   CCB18 1

7/20/2018 22:22   IP180718-3MB 10

7/20/2018 22:25   IM180718-3LCS 10

7/20/2018 22:31   1806303-1 10

7/20/2018 22:34   1806303-2 10

7/20/2018 22:37   1806303-3 10

7/20/2018 22:40   1806303-4 10

7/20/2018 22:43   1806303-5 10

7/20/2018 22:45   1806303-6 10

7/20/2018 22:48   1806303-7 10

7/20/2018 22:51   1806303-8 10

7/20/2018 22:57   CCV19 1

7/20/2018 23:03   CCB19 1

7/20/2018 23:06   1806303-8SER 50
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File Name: 214SMPL_
AnalRunID: IM180720-10A1
CalibRefID: IM180720-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 7/20/2018

7/20/2018 23:09   1806303-8DUP 10

7/20/2018 23:12   1806303-8MS 10

7/20/2018 23:15   1806303-8MSD 10

7/20/2018 23:18   1806303-8A 10

7/20/2018 23:24   1806303-9 10

7/20/2018 23:27   1806303-10 10

7/20/2018 23:30- U   1806303-11 10

7/20/2018 23:33   1806303-12 10

7/20/2018 23:36   1806303-13 10

7/20/2018 23:42   CCV20 1

7/20/2018 23:48   CCB20 1

7/20/2018 23:51- U   1806303-14 10

7/20/2018 23:54   1806303-15 10

7/20/2018 23:57   1806303-16 10

7/21/2018 00:00   1806303-17 10

7/21/2018 00:03   1806303-19 10

7/21/2018 00:06   1806303-20 10

7/21/2018 00:09   1806303-21 10

7/21/2018 00:21   LCV7 1

7/21/2018 00:24   CCV21 1

7/21/2018 00:30   CCB21 1
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW7470A    

Mercury

Date Analyzed: 05-Jul-18

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 27-Jun-18

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180627-1
% Moisture: N/A

ml
ml

Run ID: HG180705-2a2
QCBatchID: HG180627-1-1

Method Blank

Lab ID: HG180627-1MB

MG/LResult Units:

File Name: hg180705-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.00021 0.000060.00006 U
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW7471AA   

Mercury

Date Analyzed: 18-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 28-Jun-18

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180628-5
% Moisture: N/A

g
ml

Run ID: HG180718-2A2
QCBatchID: HG180628-5-1

Method Blank

Lab ID: HG180628-5MB

MG/KGResult Units:

File Name: HG180718-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.0071 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW7471A    

Mercury

Date Analyzed: 23-Jul-18

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 06-Jul-18

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180706-3
% Moisture: N/A

g
ml

Run ID: HG180723-1A2
QCBatchID: HG180706-3-1

Method Blank

Lab ID: HG180706-3MB

MG/KGResult Units:

File Name: HG180723-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.00094 J
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW7470A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/05/2018

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 06/27/2018

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG180627-1
% Moisture: N/A

ml
ml

Run ID: HG180705-2a2
QCBatchID: HG180627-1-1

Lab ID: HG180627-1LCS

MG/LResult Units:
Clean DF: 1

File Name: hg180705-2Prep Method: METHOD

MERCURY 0.001 0.00020.00101 101 80 - 120%7439-97-6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/18/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 06/28/2018

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180628-5
% Moisture: N/A

g
ml

Run ID: HG180718-2A2
QCBatchID: HG180628-5-1

Lab ID: HG180628-5LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG180718-2Prep Method: METHOD

MERCURY 0.167 0.03330.17 102 80 - 120%7439-97-6
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 07/23/2018

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 07/06/2018

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG180706-3
% Moisture: N/A

g
ml

Run ID: HG180723-1A2
QCBatchID: HG180706-3-1

Lab ID: HG180706-3LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG180723-1Prep Method: METHOD

MERCURY 0.167 0.03330.172 103 80 - 120%7439-97-6

Page 3 of 3Monday, July 30, 2018Date Printed:

Data Package ID: HG1806308-1

LIMS Version:  6.867

ALS -- Fort Collins



Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW7471A    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 23-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Jul-18

Sample Aliquot: 0.619
Final Volume: 100

Prep Batch: HG180706-3
% Moisture: 2.3

g
ml

Run ID: HG180723-1A2
QCBatchID: HG180706-3-1

LabID: 1806308-1MS
Field ID: SB-31-MS-011-1.0-1.5-0610

Result Units: MG/KG

Prep Method: METHOD

File Name: HG180723-1

MERCURY 0.3310.0331 105 80 - 120%7439-97-6 0.015 J 0.363

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 23-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Jul-18

Sample Aliquot: 0.629
Final Volume: 100

Prep Batch: HG180706-3
% Moisture: 2.3

g
ml

Run ID: HG180723-1A2
QCBatchID: HG180706-3-1

LabID: 1806308-1MSD
Field ID: SB-31-MS-011-1.0-1.5-0610

Result Units: MG/KG

Prep Method: METHOD

File Name: HG180723-1

MERCURY 200.0325 47439-97-6 1030.349 0.325
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Method SW7471

Mercury

Date Analyzed: 07/23/2018

Date Collected: 06/10/2018

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 07/06/2018

Sample Aliquot: 0.633
Final Volume: 100

Prep Batch: HG180706-3
% Moisture: 2.3

g
ml

Run ID: HG180723-1A2
QCBatchID: HG180706-3-1

Duplicate Sample Results

Field ID: SB-31-MS-011-1.0-1.5-0610

Result Units: MG/KG
Lab ID: 1806308-1D

File Name: HG180723-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte Duplicate 
Result

Reporting 
Limit

Dup 
Qual

Dilution 
Factor

RPD RPD 
Limit

Sample 
Result

Samp 
Qual

MERCURY 10.03230.016 207439-97-6 0.015 J J
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Prep Batch ID:  HG180627-1

Start Date: 06/27/18
Start Time: 9:39

End Date: 06/27/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 06/27/18

Time Validated: 10:04

Batch Created By: KJM

Date Created: 06/27/18

Time Created: 9:41Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180627-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 20 20 1806288XXXXXXHG180627-1

LCS WATER NONE 1XXXXXX 20 20 1806288XXXXXXHG180627-1

MS WATER NONE 1XXXXXX 20 20 1806288XXXXXX1806288-4

MSD WATER NONE 1XXXXXX 20 20 1806288XXXXXX1806288-4

DUP WATER NONE 1XXXXXX 20 20 1806288XXXXXX1806288-4

SMP WATER NONE 1XXXXXX 20 20 1806280XXXXXX1806280-21

SMP WATER NONE 1XXXXXX 20 20 1806280XXXXXX1806280-29

SMP WATER NONE 1XXXXXX 20 20 1806285XXXXXX1806285-8

SMP WATER NONE 1XXXXXX 20 20 1806288XXXXXX1806288-4

SMP WATER NONE 1XXXXXX 20 20 1806290XXXXXX1806290-13

SMP WATER NONE 1XXXXXX 20 20 1806291XXXXXX1806291-19

SMP WATER NONE 1XXXXXX 20 20 1806291XXXXXX1806291-23

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-21

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-5

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-7

SMP WATER NONE 1XXXXXX 20 20 1806301XXXXXX1806301-8

SMP WATER NONE 1XXXXXX 20 20 1806303XXXXXX1806303-18

SMP WATER NONE 1XXXXXX 20 20 1806304XXXXXX1806304-6

SMP WATER NONE 1XXXXXX 20 20 1806306XXXXXX1806306-1

SMP WATER NONE 1XXXXXX 20 20 1806307XXXXXX1806307-4

SMP WATER NONE 16/10/2018 20 20 1806308SB-31-MS-024-3.0-3.5-061020181806308-12

SMP WATER NONE 1XXXXXX 20 20 1806310XXXXXX1806310-13

SMP WATER NONE 1XXXXXX 20 20 1806310XXXXXX1806310-3

SMP WATER NONE 1XXXXXX 20 20 1806323XXXXXX1806323-1

SMP WATER NONE 1XXXXXX 20 20 1806324XXXXXX1806324-16
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Prep Batch ID:  HG180627-1

Start Date: 06/27/18
Start Time: 9:39

End Date: 06/27/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 06/27/18

Time Validated: 10:04

Batch Created By: KJM

Date Created: 06/27/18

Time Created: 9:41Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike

Page 2 of 2 Monday, July 30, 2018Date Printed:
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Prep Batch ID:  HG180628-5

Start Date: 06/28/18
Start Time: 15:56

End Date: 06/28/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/02/18

Time Validated: 9:34

Batch Created By: KJM

Date Created: 06/28/18

Time Created: 15:59Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180628-5-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1806306XXXXXXHG180628-5

LCS SOIL NONE 1XXXXXX 0.6 100 1806306XXXXXXHG180628-5

MS SOIL NONE 1XXXXXX 0.652 100 1806306XXXXXX1806306-14

MS SOIL NONE 1XXXXXX 0.618 100 1806306XXXXXX1806306-3

MSD SOIL NONE 1XXXXXX 0.656 100 1806306XXXXXX1806306-14

MSD SOIL NONE 1XXXXXX 0.608 100 1806306XXXXXX1806306-3

DUP SOIL NONE 1XXXXXX 0.647 100 1806306XXXXXX1806306-14

DUP SOIL NONE 1XXXXXX 0.618 100 1806306XXXXXX1806306-3

SMP SOIL NONE 1XXXXXX 0.639 100 1806306XXXXXX1806306-10

SMP SOIL NONE 1XXXXXX 0.612 100 1806306XXXXXX1806306-11

SMP SOIL NONE 1XXXXXX 0.642 100 1806306XXXXXX1806306-12

SMP SOIL NONE 1XXXXXX 0.642 100 1806306XXXXXX1806306-13

SMP SOIL NONE 1XXXXXX 0.653 100 1806306XXXXXX1806306-14

SMP SOIL NONE 1XXXXXX 0.652 100 1806306XXXXXX1806306-15

SMP SOIL NONE 1XXXXXX 0.602 100 1806306XXXXXX1806306-16

SMP SOIL NONE 1XXXXXX 0.606 100 1806306XXXXXX1806306-17

SMP SOIL NONE 1XXXXXX 0.642 100 1806306XXXXXX1806306-18

SMP SOIL NONE 1XXXXXX 0.605 100 1806306XXXXXX1806306-19

SMP SOIL NONE 1XXXXXX 0.674 100 1806306XXXXXX1806306-2

SMP SOIL NONE 1XXXXXX 0.625 100 1806306XXXXXX1806306-20

SMP SOIL NONE 1XXXXXX 0.61 100 1806306XXXXXX1806306-3

SMP SOIL NONE 1XXXXXX 0.644 100 1806306XXXXXX1806306-4

SMP SOIL NONE 1XXXXXX 0.649 100 1806306XXXXXX1806306-5

SMP SOIL NONE 1XXXXXX 0.656 100 1806306XXXXXX1806306-6

SMP SOIL NONE 1XXXXXX 0.652 100 1806306XXXXXX1806306-7

SMP SOIL NONE 1XXXXXX 0.624 100 1806306XXXXXX1806306-8

SMP SOIL NONE 1XXXXXX 0.644 100 1806306XXXXXX1806306-9

SMP SOIL NONE 16/10/2018 0.642 100 1806308SB-31-MS-024-3.0-3.5-061020181806308-11
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Prep Batch ID:  HG180628-5

Start Date: 06/28/18
Start Time: 15:56

End Date: 06/28/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/02/18

Time Validated: 9:34

Batch Created By: KJM

Date Created: 06/28/18

Time Created: 15:59Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Prep Batch ID:  HG180706-3

Start Date: 07/06/18
Start Time: 11:11

End Date: 07/06/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/06/18

Time Validated: 11:55

Batch Created By: KJM

Date Created: 07/06/18

Time Created: 11:12Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG180706-3-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1806305XXXXXXHG180706-3

LCS SOIL NONE 1XXXXXX 0.6 100 1806305XXXXXXHG180706-3

MS SOIL NONE 1XXXXXX 0.638 100 1806305XXXXXX1806305-3

MS SOIL NONE 16/10/2018 0.619 100 1806308SB-31-MS-011-1.0-1.5-061020181806308-1

MSD SOIL NONE 1XXXXXX 0.649 100 1806305XXXXXX1806305-3

MSD SOIL NONE 16/10/2018 0.629 100 1806308SB-31-MS-011-1.0-1.5-061020181806308-1

DUP SOIL NONE 1XXXXXX 0.651 100 1806305XXXXXX1806305-3

DUP SOIL NONE 16/10/2018 0.633 100 1806308SB-31-MS-011-1.0-1.5-061020181806308-1

SMP SOIL NONE 1XXXXXX 0.619 100 1806305XXXXXX1806305-1

SMP SOIL NONE 1XXXXXX 0.614 100 1806305XXXXXX1806305-10

SMP SOIL NONE 1XXXXXX 0.668 100 1806305XXXXXX1806305-2

SMP SOIL NONE 1XXXXXX 0.645 100 1806305XXXXXX1806305-3

SMP SOIL NONE 1XXXXXX 0.617 100 1806305XXXXXX1806305-4

SMP SOIL NONE 1XXXXXX 0.619 100 1806305XXXXXX1806305-5

SMP SOIL NONE 1XXXXXX 0.622 100 1806305XXXXXX1806305-6

SMP SOIL NONE 1XXXXXX 0.612 100 1806305XXXXXX1806305-7

SMP SOIL NONE 1XXXXXX 0.651 100 1806305XXXXXX1806305-8

SMP SOIL NONE 1XXXXXX 0.62 100 1806305XXXXXX1806305-9

SMP SOIL NONE 16/10/2018 0.627 100 1806308SB-31-MS-011-1.0-1.5-061020181806308-1

SMP SOIL NONE 16/10/2018 0.679 100 1806308SB-31-MS-024-1.0-1.5-061020181806308-10

SMP SOIL NONE 16/10/2018 0.68 100 1806308SB-31-MS-011-3.0-3.5-061020181806308-2

SMP SOIL NONE 16/10/2018 0.658 100 1806308SB-31-MS-023-1.0-1.5-061020181806308-3

SMP SOIL NONE 16/10/2018 0.64 100 1806308SB-31-MS-023-3.0-3.5-061020181806308-4

SMP SOIL NONE 16/10/2018 0.688 100 1806308SB-31-MS-037-1.0-1.5-061020181806308-5

SMP SOIL NONE 16/10/2018 0.681 100 1806308SB-31-MS-037-3.0-3.5-061020181806308-6

SMP SOIL NONE 16/10/2018 0.614 100 1806308SB-31-MS-022-1.0-1.5-061020181806308-7

SMP SOIL NONE 16/10/2018 0.669 100 1806308SB-31-MS-022-1.0-1.5-061020181806308-8

SMP SOIL NONE 16/10/2018 0.644 100 1806308SB-31-MS-022-3.0-3.5-061020181806308-9
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Prep Batch ID:  HG180706-3

Start Date: 07/06/18
Start Time: 11:11

End Date: 07/06/18
End Time: 18:00

Prep Analyst: Kevin J. Meyer

Comments:

Concentration Method: NONE

Validated By: KJM

Date Validated: 07/06/18

Time Validated: 11:55

Batch Created By: KJM

Date Created: 07/06/18

Time Created: 11:12Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7470

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Run ID: HG180705-2a2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00105 105 90 - 110ICV Initial Calibration 7/5/2018 10:27

N/A0.002 0.00020.00188 94 80 - 120CCV1 Continuing Calibration 7/5/2018 10:51

N/A0.002 0.00020.00190 95 80 - 120CCV2 Continuing Calibration 7/5/2018 11:18

N/A0.002 0.00020.00191 96 80 - 120CCV3 Continuing Calibration 7/5/2018 11:41

N/A0.002 0.00020.00192 96 80 - 120CCV4 Continuing Calibration 7/5/2018 12:03

N/A0.002 0.00020.00192 96 80 - 120CCV5 Continuing Calibration 7/5/2018 12:24

N/A0.002 0.00020.00193 97 80 - 120CCV6 Continuing Calibration 7/5/2018 12:48

N/A0.002 0.00020.00192 96 80 - 120CCV7 Continuing Calibration 7/5/2018 13:13
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Run ID: HG180718-2A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00106 106 90 - 110ICV Initial Calibration 7/18/2018 11:14

N/A0.002 0.00020.00203 102 80 - 120CCV1 Continuing Calibration 7/18/2018 11:38

N/A0.002 0.00020.00203 101 80 - 120CCV2 Continuing Calibration 7/18/2018 12:04

N/A0.002 0.00020.00204 102 80 - 120CCV3 Continuing Calibration 7/18/2018 12:27

N/A0.002 0.00020.00205 103 80 - 120CCV4 Continuing Calibration 7/18/2018 12:49

N/A0.002 0.00020.00205 103 80 - 120CCV5 Continuing Calibration 7/18/2018 13:10

N/A0.002 0.00020.00206 103 80 - 120CCV6 Continuing Calibration 7/18/2018 13:32

N/A0.002 0.00020.00206 103 80 - 120CCV7 Continuing Calibration 7/18/2018 13:51

N/A0.002 0.00020.00206 103 80 - 120CCV8 Continuing Calibration 7/18/2018 14:13

N/A0.002 0.00020.00205 103 80 - 120CCV9 Continuing Calibration 7/18/2018 14:34

N/A0.002 0.00020.00205 102 80 - 120CCV10 Continuing Calibration 7/18/2018 14:56

N/A0.002 0.00020.00204 102 80 - 120CCV11 Continuing Calibration 7/18/2018 15:15
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Run ID: HG180723-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.000964 96 90 - 110ICV Initial Calibration 7/23/2018 13:43

N/A0.002 0.00020.00207 104 80 - 120CCV1 Continuing Calibration 7/23/2018 14:07

N/A0.002 0.00020.00207 104 80 - 120CCV2 Continuing Calibration 7/23/2018 14:32

N/A0.002 0.00020.00209 104 80 - 120CCV3 Continuing Calibration 7/23/2018 14:56

N/A0.002 0.00020.00208 104 80 - 120CCV4 Continuing Calibration 7/23/2018 15:17

N/A0.002 0.00020.00209 104 80 - 120CCV5 Continuing Calibration 7/23/2018 15:39

N/A0.002 0.00020.00209 104 80 - 120CCV6 Continuing Calibration 7/23/2018 16:00

N/A0.002 0.00020.00210 105 80 - 120CCV7 Continuing Calibration 7/23/2018 16:20

Page 3 of 3Monday, July 30, 2018Date Printed:

Data Package ID: HG1806308-1

LIMS Version:  6.867
ALS -- Fort Collins



Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7470

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Run ID: HG180705-2a2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U7/5/2018Initial Calibration 10:29

CCB1 0.0000707 0.0002 U7/5/2018Continuing Calibration 10:53

CCB2 0.0000707 0.0002 U7/5/2018Continuing Calibration 11:20

CCB3 0.0000707 0.0002 U7/5/2018Continuing Calibration 11:43

CCB4 0.0000707 0.0002 U7/5/2018Continuing Calibration 12:05

CCB5 0.0000707 0.0002 U7/5/2018Continuing Calibration 12:26

CCB6 0.0000707 0.0002 U7/5/2018Continuing Calibration 12:50

CCB7 0.0000707 0.0002 U7/5/2018Continuing Calibration 13:16
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Run ID: HG180718-2A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U7/18/2018Initial Calibration 11:17

CCB1 0.0000707 0.0002 U7/18/2018Continuing Calibration 11:40

CCB2 0.0000707 0.0002 U7/18/2018Continuing Calibration 12:06

CCB3 0.0000707 0.0002 U7/18/2018Continuing Calibration 12:29

CCB4 0.0000707 0.0002 U7/18/2018Continuing Calibration 12:51

CCB5 0.0000707 0.0002 U7/18/2018Continuing Calibration 13:12

CCB6 0.0000707 0.0002 U7/18/2018Continuing Calibration 13:34

CCB7 0.0000707 0.0002 U7/18/2018Continuing Calibration 13:53

CCB8 0.0000707 0.0002 U7/18/2018Continuing Calibration 14:15

CCB9 0.0000707 0.0002 U7/18/2018Continuing Calibration 14:36

CCB10 0.0000707 0.0002 U7/18/2018Continuing Calibration 14:58

CCB11 0.0000707 0.0002 U7/18/2018Continuing Calibration 15:17
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Run ID: HG180723-1A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U7/23/2018Initial Calibration 13:45

CCB1 0.0000707 0.0002 U7/23/2018Continuing Calibration 14:09

CCB2 0.0000707 0.0002 U7/23/2018Continuing Calibration 14:35

CCB3 0.0000707 0.0002 U7/23/2018Continuing Calibration 14:58

CCB4 0.0000707 0.0002 U7/23/2018Continuing Calibration 15:20

CCB5 0.0000707 0.0002 U7/23/2018Continuing Calibration 15:41

CCB6 0.0000707 0.0002 U7/23/2018Continuing Calibration 16:03

CCB7 0.0000707 0.0002 U7/23/2018Continuing Calibration 16:22
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Lab Name:

Client Name: CH2M HILL Engineers, Inc.

ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: hg180705-2
AnalRunID: HG180705-2a1
CalibRefID: HG180705-2a1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/5/2018

7/5/2018 10:12std0 1

7/5/2018 10:14std1 1

7/5/2018 10:16std2 1

7/5/2018 10:18std3 1

7/5/2018 10:20std4 1

7/5/2018 10:22std5 1

7/5/2018 10:25std6 1

7/5/2018 10:27ICV 1

7/5/2018 10:29ICB 1

7/5/2018 10:31CRA1 1

7/5/2018 10:33HG180703-1MB 1

7/5/2018 10:35HG180703-1LCS 1

7/5/2018 10:411806750-2 10

7/5/2018 10:441806750-2L 50

7/5/2018 10:46ZZZ 1

7/5/2018 10:481806750-2MS 10

7/5/2018 10:51CCV1 1

7/5/2018 10:53CCB1 1

7/5/2018 10:551806750-2MSD 10

7/5/2018 10:581806750-2DUP 10

7/5/2018 11:00EX180627-6MB 1

7/5/2018 11:031806502-4 1

7/5/2018 11:051806502-4L 5

7/5/2018 11:071806502-4DUP 1

7/5/2018 11:091806502-4MS 1

7/5/2018 11:111806502-4MSD 1

7/5/2018 11:131806546-7 1

7/5/2018 11:151806546-25 1

7/5/2018 11:18CCV2 1

7/5/2018 11:20CCB2 1

7/5/2018 11:221806548-3 1

7/5/2018 11:241806548-11 1

7/5/2018 11:261806549-3 1

7/5/2018 11:281806549-7 1

7/5/2018 11:301806550-9 1
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File Name: hg180705-2
AnalRunID: HG180705-2a1
CalibRefID: HG180705-2a1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/5/2018

7/5/2018 11:331806551-3 1

7/5/2018 11:351806551-14 1

7/5/2018 11:371806551-17 1

7/5/2018 11:391806553-10 1

7/5/2018 11:41CCV3 1

7/5/2018 11:43CCB3 1

7/5/2018 11:461806568-20 1

7/5/2018 11:481806569-17 1

7/5/2018 11:501806572-6 1

7/5/2018 11:521806573-11 1

7/5/2018 11:541806576-5 1

7/5/2018 11:561806641-1 1

7/5/2018 11:581806501-1 1

7/5/2018 12:00CRA2 1

7/5/2018 12:03CCV4 1

7/5/2018 12:05CCB4 1

7/5/2018 12:07HG180627-1MB 1

7/5/2018 12:09HG180627-1LCS 1

7/5/2018 12:111806280-21 1

7/5/2018 12:131806280-29 1

7/5/2018 12:151806288-4 1

7/5/2018 12:181806288-4L 5

7/5/2018 12:201806288-4DUP 1

7/5/2018 12:221806288-4MS 1

7/5/2018 12:24CCV5 1

7/5/2018 12:26CCB5 1

7/5/2018 12:281806288-4MSD 1

7/5/2018 12:301806290-13 1

7/5/2018 12:331806291-19 1

7/5/2018 12:351806291-23 1

7/5/2018 12:371806301-5 1

7/5/2018 12:391806301-7 1

7/5/2018 12:411806301-8 1

7/5/2018 12:431806301-21 1

7/5/2018 12:451806303-18 1
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File Name: hg180705-2
AnalRunID: HG180705-2a1
CalibRefID: HG180705-2a1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/5/2018

7/5/2018 12:48CCV6 1

7/5/2018 12:50CCB6 1

7/5/2018 12:521806304-6 1

7/5/2018 12:541806306-1 1

7/5/2018 12:561806307-4 1

SB-31-MS-024-3.0-3.5-061020 7/5/2018 12:581806308-12 1

7/5/2018 13:011806310-3 1

7/5/2018 13:031806310-13 1

7/5/2018 13:051806323-1 1

7/5/2018 13:071806324-16 1

7/5/2018 13:091806285-8 1

7/5/2018 13:11CRA3 1

7/5/2018 13:13CCV7 1

7/5/2018 13:16CCB7 1
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File Name: HG180718-2
AnalRunID: HG180718-2A1
CalibRefID: HG180718-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/18/2018

7/18/2018 10:59STD0 1

7/18/2018 11:01STD1 1

7/18/2018 11:04STD2 1

7/18/2018 11:06STD3 1

7/18/2018 11:08STD4 1

7/18/2018 11:10STD5 1

7/18/2018 11:12STD6 1

7/18/2018 11:14ICV 1

7/18/2018 11:17ICB 1

7/18/2018 11:19CRA1 1

7/18/2018 11:21HG180626-4MB 1

7/18/2018 11:23HG180626-4LCS 1

7/18/2018 11:251806303-1 1

7/18/2018 11:271806303-2 1

7/18/2018 11:291806303-3 1

7/18/2018 11:311806303-4 1

7/18/2018 11:341806303-5 1

7/18/2018 11:361806303-6 1

7/18/2018 11:38CCV1 1

7/18/2018 11:40CCB1 1

7/18/2018 11:421806303-7 1

7/18/2018 11:441806303-8 1

7/18/2018 11:471806303-8L 5

7/18/2018 11:491806303-8DUP 1

7/18/2018 11:511806303-8MS 1

7/18/2018 11:531806303-8MSD 1

7/18/2018 11:551806303-9 1

7/18/2018 11:571806303-10 1

7/18/2018 11:591806303-11 1

7/18/2018 12:011806303-12 1

7/18/2018 12:04CCV2 1

7/18/2018 12:06CCB2 1

7/18/2018 12:081806303-13 1

7/18/2018 12:101806303-14 1

7/18/2018 12:121806303-15 1
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File Name: HG180718-2
AnalRunID: HG180718-2A1
CalibRefID: HG180718-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/18/2018

7/18/2018 12:141806303-16 1

7/18/2018 12:171806303-17 1

7/18/2018 12:191806303-19 1

7/18/2018 12:211806303-20 1

7/18/2018 12:231806303-21 1

7/18/2018 12:25CRA2 1

7/18/2018 12:27CCV3 1

7/18/2018 12:29CCB3 1

7/18/2018 12:32HG180628-4MB 1

7/18/2018 12:34HG180628-4LCS 1

7/18/2018 12:361806290-8 1

7/18/2018 12:381806290-9 1

7/18/2018 12:401806290-10 1

7/18/2018 12:421806290-10L 5

7/18/2018 12:441806290-10DUP 1

7/18/2018 12:461806290-10MS 1

7/18/2018 12:49CCV4 1

7/18/2018 12:51CCB4 1

7/18/2018 12:531806290-10MSD 1

7/18/2018 12:551806290-11 1

7/18/2018 12:571806290-12 1

7/18/2018 12:591806290-14 1

7/18/2018 13:021806304-1 1

7/18/2018 13:041806304-2 1

7/18/2018 13:061806304-3 1

7/18/2018 13:081806304-4 1

7/18/2018 13:10CCV5 1

7/18/2018 13:12CCB5 1

7/18/2018 13:141806304-5 1

7/18/2018 13:171806304-7 1

7/18/2018 13:191806304-8 1

7/18/2018 13:211806304-9 1

7/18/2018 13:231806304-10 1

7/18/2018 13:251806304-11 1

7/18/2018 13:271806304-12 1
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File Name: HG180718-2
AnalRunID: HG180718-2A1
CalibRefID: HG180718-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/18/2018

7/18/2018 13:291806304-13 1

7/18/2018 13:32CCV6 1

7/18/2018 13:34CCB6 1

7/18/2018 13:361806304-14 1

7/18/2018 13:381806304-15 1

7/18/2018 13:401806304-15L 5

7/18/2018 13:421806304-15DUP 1

7/18/2018 13:451806304-15MS 1

7/18/2018 13:471806304-15MSD 1

7/18/2018 13:49CRA3 1

7/18/2018 13:51CCV7 1

7/18/2018 13:53CCB7 1

7/18/2018 13:55HG180628-5MB 1

7/18/2018 13:57HG180628-5LCS 1

7/18/2018 14:001806306-2 1

7/18/2018 14:021806306-3 1

7/18/2018 14:041806306-3L 5

7/18/2018 14:061806306-3DUP 1

7/18/2018 14:081806306-3MS 1

7/18/2018 14:101806306-3MSD 1

7/18/2018 14:13CCV8 1

7/18/2018 14:15CCB8 1

7/18/2018 14:171806306-4 1

7/18/2018 14:191806306-5 1

7/18/2018 14:211806306-6 1

7/18/2018 14:231806306-7 1

7/18/2018 14:261806306-8 1

7/18/2018 14:281806306-9 1

7/18/2018 14:301806306-10 1

7/18/2018 14:321806306-11 1

7/18/2018 14:34CCV9 1

7/18/2018 14:36CCB9 1

7/18/2018 14:391806306-12 1

7/18/2018 14:411806306-13 1

7/18/2018 14:431806306-14 1
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File Name: HG180718-2
AnalRunID: HG180718-2A1
CalibRefID: HG180718-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/18/2018

7/18/2018 14:451806306-14L 5

7/18/2018 14:471806306-14DUP 1

7/18/2018 14:491806306-14MS 1

7/18/2018 14:521806306-14MSD 1

7/18/2018 14:541806306-15 1

7/18/2018 14:56CCV10 1

7/18/2018 14:58CCB10 1

7/18/2018 15:001806306-16 1

7/18/2018 15:021806306-17 1

7/18/2018 15:051806306-18 1

7/18/2018 15:071806306-19 1

7/18/2018 15:091806306-20 1

SB-31-MS-024-3.0-3.5-061020 7/18/2018 15:111806308-11 1

7/18/2018 15:13CRA4 1

7/18/2018 15:15CCV11 1

7/18/2018 15:17CCB11 1
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File Name: HG180723-1
AnalRunID: HG180723-1A1
CalibRefID: HG180723-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/23/2018

7/23/2018 13:28STD0 1

7/23/2018 13:30STD1 1

7/23/2018 13:32STD2 1

7/23/2018 13:34STD3 1

7/23/2018 13:37STD4 1

7/23/2018 13:39STD5 1

7/23/2018 13:41STD6 1

7/23/2018 13:43ICV 1

7/23/2018 13:45ICB 1

7/23/2018 13:47CRA1 1

7/23/2018 13:50HG180706-2MB 1

7/23/2018 13:52HG180706-2LCS 1

7/23/2018 13:541806302-1 1

7/23/2018 13:561806302-2 1

7/23/2018 13:581806302-3 1

7/23/2018 14:001806302-4 1

7/23/2018 14:021806302-5 1

7/23/2018 14:051806302-6 1

7/23/2018 14:07CCV1 1

7/23/2018 14:09CCB1 1

7/23/2018 14:111806302-7 1

7/23/2018 14:131806302-8 1

7/23/2018 14:151806302-9 1

7/23/2018 14:181806302-10 1

7/23/2018 14:201806302-10L 5

7/23/2018 14:221806302-10DUP 1

7/23/2018 14:241806302-10MS 1

7/23/2018 14:261806302-10MSD 1

7/23/2018 14:281806302-11 1

7/23/2018 14:301806302-12 1

7/23/2018 14:32CCV2 1

7/23/2018 14:35CCB2 1

7/23/2018 14:371806302-13 1

7/23/2018 14:391806302-14 1

7/23/2018 14:411806302-15 1
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File Name: HG180723-1
AnalRunID: HG180723-1A1
CalibRefID: HG180723-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/23/2018

7/23/2018 14:431806302-16 1

7/23/2018 14:451806302-17 1

7/23/2018 14:471806302-18 1

7/23/2018 14:501806302-19 1

7/23/2018 14:521806302-20 1

7/23/2018 14:54CRA2 1

7/23/2018 14:56CCV3 1

7/23/2018 14:58CCB3 1

7/23/2018 15:00HG180706-3MB 1

7/23/2018 15:02HG180706-3LCS 1

7/23/2018 15:051806305-1 1

7/23/2018 15:071806305-2 1

7/23/2018 15:091806305-3 1

7/23/2018 15:111806305-3L 5

7/23/2018 15:131806305-3DUP 1

7/23/2018 15:151806305-3MS 1

7/23/2018 15:17CCV4 1

7/23/2018 15:20CCB4 1

7/23/2018 15:221806305-3MSD 1

7/23/2018 15:241806305-4 1

7/23/2018 15:261806305-5 1

7/23/2018 15:281806305-6 1

7/23/2018 15:301806305-7 1

7/23/2018 15:321806305-8 1

7/23/2018 15:351806305-9 1

7/23/2018 15:371806305-10 1

7/23/2018 15:39CCV5 1

7/23/2018 15:41CCB5 1

SB-31-MS-011-1.0-1.5-061020 7/23/2018 15:431806308-1 1

7/23/2018 15:451806308-1L 5

SB-31-MS-011-1.0-1.5-061020 7/23/2018 15:481806308-1DUP 1

SB-31-MS-011-1.0-1.5-061020 7/23/2018 15:501806308-1MS 1

SB-31-MS-011-1.0-1.5-061020 7/23/2018 15:521806308-1MSD 1

SB-31-MS-011-3.0-3.5-061020 7/23/2018 15:541806308-2 1

SB-31-MS-023-1.0-1.5-061020 7/23/2018 15:561806308-3 1
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File Name: HG180723-1
AnalRunID: HG180723-1A1
CalibRefID: HG180723-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/23/2018

SB-31-MS-023-3.0-3.5-061020 7/23/2018 15:581806308-4 1

7/23/2018 16:00CCV6 1

7/23/2018 16:03CCB6 1

SB-31-MS-037-1.0-1.5-061020 7/23/2018 16:051806308-5 1

SB-31-MS-037-3.0-3.5-061020 7/23/2018 16:071806308-6 1

SB-31-MS-022-1.0-1.5-061020 7/23/2018 16:091806308-7 1

SB-31-MS-022-1.0-1.5-061020 7/23/2018 16:111806308-8 1

SB-31-MS-022-3.0-3.5-061020 7/23/2018 16:131806308-9 1

SB-31-MS-024-1.0-1.5-061020 7/23/2018 16:151806308-10 1

7/23/2018 16:18CRA3 1

7/23/2018 16:20CCV7 1

7/23/2018 16:22CCB7 1

7/23/2018 16:24HG180706-4MB 1

7/23/2018 16:26HG180706-4LCS 1

7/23/2018 16:281806309-1 1

7/23/2018 16:311806309-2 1

7/23/2018 16:331806309-3 1

7/23/2018 16:351806309-4 1

7/23/2018 16:371806309-4L 5

7/23/2018 16:391806309-4DUP 1

7/23/2018 16:41CCV8 1

7/23/2018 16:44CCB8 1

7/23/2018 16:461806309-4MS 1

7/23/2018 16:481806309-4MSD 1

7/23/2018 16:501806309-5 1

7/23/2018 16:521806309-6 1

7/23/2018 16:541806309-7 1

7/23/2018 16:571806309-8 1

7/23/2018 16:591806309-9 1

7/23/2018 17:011806309-10 1

7/23/2018 17:03CCV9 1

7/23/2018 17:05CCB9 1

7/23/2018 17:071806309-11 1

7/23/2018 17:101806309-12 1

7/23/2018 17:121806309-12L 5
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File Name: HG180723-1
AnalRunID: HG180723-1A1
CalibRefID: HG180723-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 7/23/2018

7/23/2018 17:141806309-12DUP 1

7/23/2018 17:161806309-12MS 1

7/23/2018 17:181806309-12MSD 1

7/23/2018 17:201806309-13 1

7/23/2018 17:221806309-14 1

7/23/2018 17:25CCV10 1

7/23/2018 17:27CCB10 1

7/23/2018 17:291806309-15 1

7/23/2018 17:311806309-16 1

7/23/2018 17:331806309-17 1

7/23/2018 17:351806309-18 1

7/23/2018 17:381806309-19 1

7/23/2018 17:401806309-20 1

7/23/2018 17:42CRA4 1

7/23/2018 17:44CCV11 1

7/23/2018 17:46CCB11 1
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Gamma Spectroscopy 

Case Narrative 
 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1806308 
 
1. The following report consists of analytical results for 11 soil samples received by ALS on 

06/14/2018. 
 
2. These samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans on 06/29/2018 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
07/20/2018 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 98.9%. 

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 07/20/2018. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. A duplicate analysis of sample 1806308-1 was performed in lieu of a prepared duplicate. 
 
6. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples. 

 
7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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8. There are cases where the sample density is greater than the associated calibration standard 
density.  Cases that exceed the limit of +/- 15% of the density of the calibration standard are 
flagged with a ‘G’, denoting a significant density difference between the sample and calibration 
standard.  Consequently, the results may be biased low for the flagged results in this work order.  
If requested, ALS can perform a transmission spike in order to estimate a magnitude of this bias.  
The results are reported without further qualification.  

 
9. No problems were encountered with either the client samples or the associated quality control 

samples.  All quality control criteria were met. 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __7/26/18___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ____________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1806308
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1806308-1SB-31-MS-011-1.0-1.5-06102018- SOIL 10-Jun-18 9:58
1806308-2SB-31-MS-011-3.0-3.5-06102018 SOIL 10-Jun-18 10:07
1806308-3SB-31-MS-023-1.0-1.5-06102018 SOIL 10-Jun-18 12:08
1806308-4SB-31-MS-023-3.0-3.5-06102018 SOIL 10-Jun-18 12:16
1806308-5SB-31-MS-037-1.0-1.5-06102018 SOIL 10-Jun-18 11:06
1806308-6SB-31-MS-037-3.0-3.5-06102018 SOIL 10-Jun-18 11:14
1806308-7SB-31-MS-022-1.0-1.5-06102018 SOIL 10-Jun-18 11:44
1806308-8SB-31-MS-022-1.0-1.5-06102018- SOIL 10-Jun-18 11:47
1806308-9SB-31-MS-022-3.0-3.5-06102018 SOIL 10-Jun-18 11:58
1806308-10SB-31-MS-024-1.0-1.5-06102018 SOIL 10-Jun-18 12:23
1806308-11SB-31-MS-024-3.0-3.5-06102018 SOIL 10-Jun-18 12:33
1806308-12SB-31-MS-024-3.0-3.5-06102018- WATER 10-Jun-18 12:40
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Section 2 
 
 

SAMPLE  RESULTS SUMMARY 

10 of 28



 
 

 
 

Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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QC RESULTS SUMMARY 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Lab ID: GS180702-7MB

Date Analyzed: 20-Jul-18

Date Collected: 29-Jun-18

Sample Matrix: SOIL

Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1 Result Units: pCi/g

File Name: 181131d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.35-0.03 +/- 0.19 1 NA

Data Package ID: GSS1806308-1

Page 1 of 1Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Lab ID: GS180702-7LCS

Date Analyzed: 20-Jul-18

Date Collected: 29-Jun-18

Sample Matrix: SOIL

Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1 Result Units: pCi/g

File Name: 181036d08

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 456 53 2 P,M3468.3 97.4 85 - 115+/-13982-63-3

Data Package ID: GSS1806308-1

Page 1 of 1Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TP
U.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 249 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-011-1.0-1.5-061

Lab ID: 1806308-1DUP

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 181649d04

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.508 2.1313982-63-3 G3.14 +/- 0.502.80 +/- 0.44 0.45 G 0.53

Data Package ID: GSS1806308-1

Page 1 of 1Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 249 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-011-1.0-1.5-061

Lab ID: 1806308-1

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 181410d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.452.80 +/- 0.4413982-63-3 1 NA

Data Package ID: GSS1806308-1

Page 1 of 11Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 249 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-011-1.0-1.5-061

Lab ID: 1806308-1DUP

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 181649d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 G0.533.14 +/- 0.50 1 NA

Data Package ID: GSS1806308-1

Page 1 of 1Thursday, July 26, 2018
Date Printed:

LIMS Version:  6.866

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 241 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-011-3.0-3.5-061

Lab ID: 1806308-2

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 181648d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.553.11 +/- 0.5213982-63-3 1 NA

Data Package ID: GSS1806308-1

Page 2 of 11Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 216 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-023-1.0-1.5-061

Lab ID: 1806308-3

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 180971d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.340.80 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1806308-1

Page 3 of 11Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 225 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-023-3.0-3.5-061

Lab ID: 1806308-4

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 181129d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.380.73 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1806308-1

Page 4 of 11Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 244 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-037-1.0-1.5-061

Lab ID: 1806308-5

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 181034d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.320.90 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1806308-1

Page 5 of 11Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 217 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-037-3.0-3.5-061

Lab ID: 1806308-6

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 181040d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.383.22 +/- 0.4413982-63-3 1 NA

Data Package ID: GSS1806308-1

Page 6 of 11Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 209 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-022-1.0-1.5-061

Lab ID: 1806308-7

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 180972d05

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.400.60 +/- 0.1913982-63-3 1 NA

Data Package ID: GSS1806308-1

Page 7 of 11Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 211 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-022-1.0-1.5-061

Lab ID: 1806308-8

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 181130d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.390.79 +/- 0.2213982-63-3 1 NA

Data Package ID: GSS1806308-1

Page 8 of 11Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 220 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-022-3.0-3.5-061

Lab ID: 1806308-9

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 181035d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 LT0.340.90 +/- 0.2313982-63-3 1 NA

Data Package ID: GSS1806308-1

Page 9 of 11Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 215 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-024-1.0-1.5-061

Lab ID: 1806308-10

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 180991d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.501.49 +/- 0.3313982-63-3 1 NA

Data Package ID: GSS1806308-1

Page 10 of 11Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 234 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-024-3.0-3.5-061

Lab ID: 1806308-11

Date Analyzed: 20-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 29-Jun-18

Prep Batch: GS180702-7

Run ID: GS180702-7A
QCBatchID: GS180702-7-1

Result Units: pCi/g
File Name: 181041d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.372.92 +/- 0.4113982-63-3 1 NA

Data Package ID: GSS1806308-1

Page 11 of 11Thursday, July 26, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Radium-226 
Case Narrative 

 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1806308 
 
1. This report consists of the analytical results for one water sample received by ALS on 

06/14/2018. 
 
2. The sample was prepared and analyzed according to the current revision of SOP 783.  The 

analysis was completed on 07/11/2018. 
 
3. The analysis results for the sample are reported in units of pCi/L. The sample was not 

filtered prior to analysis.  
 
4. Sample volume was insufficient to allow preparation of a duplicate.  A laboratory control sample 

duplicate (LCSD) was prepared in lieu of a client sample duplicate.  
 
5. ALS uses the following convention for reporting significant digits in the TPU and MDC 

results.  The TPU value is rounded to two significant digits. The MDC value is rounded to the 
same decimal place as the TPU value.  In practice, this could result in an MDC reported 
value of zero for samples with significant activity, including the batch laboratory control 
sample.   

 
6. No anomalous situations were encountered during the preparation or analysis of this 

sample.  All quality control criteria were met. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __7/23/18___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1806308
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1806308-1SB-31-MS-011-1.0-1.5-06102018- SOIL 10-Jun-18 9:58
1806308-2SB-31-MS-011-3.0-3.5-06102018 SOIL 10-Jun-18 10:07
1806308-3SB-31-MS-023-1.0-1.5-06102018 SOIL 10-Jun-18 12:08
1806308-4SB-31-MS-023-3.0-3.5-06102018 SOIL 10-Jun-18 12:16
1806308-5SB-31-MS-037-1.0-1.5-06102018 SOIL 10-Jun-18 11:06
1806308-6SB-31-MS-037-3.0-3.5-06102018 SOIL 10-Jun-18 11:14
1806308-7SB-31-MS-022-1.0-1.5-06102018 SOIL 10-Jun-18 11:44
1806308-8SB-31-MS-022-1.0-1.5-06102018- SOIL 10-Jun-18 11:47
1806308-9SB-31-MS-022-3.0-3.5-06102018 SOIL 10-Jun-18 11:58
1806308-10SB-31-MS-024-1.0-1.5-06102018 SOIL 10-Jun-18 12:23
1806308-11SB-31-MS-024-3.0-3.5-06102018 SOIL 10-Jun-18 12:33
1806308-12SB-31-MS-024-3.0-3.5-06102018- WATER 10-Jun-18 12:40

Page 1 of 1 Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 13Method Blank Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Lab ID: RE180705-1MB

Date Analyzed: 11-Jul-18

Date Collected: 05-Jul-18

Sample Matrix: WATER

Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1 Result Units: pCi/l

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 13

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.28-0.02 +/- 0.13 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 94.217480 16460 ug 40 - 110 %

Data Package ID: RE1806308-1

Page 1 of 1Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Lab ID: RE180705-1LCS

Date Analyzed: 11-Jul-18

Date Collected: 05-Jul-18

Sample Matrix: WATER

Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 47 12 0 P47.88 98.8 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 96.817480 16920 ug 40 - 110 %

Data Package ID: RE1806308-1

Page 1 of 2Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Lab ID: RE180705-1LCSD

Date Analyzed: 11-Jul-18

Date Collected: 05-Jul-18

Sample Matrix: WATER

Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 52 13 0 P47.88 109 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 94.617480 16540 ug 40 - 110 %

Data Package ID: RE1806308-1

Page 2 of 2Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID:
Lab ID: RE180705-1LCSD

Date Analyzed: 11-Jul-18

Date Collected: 05-Jul-18

Sample Matrix: WATER

Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1

Result Units: pCi/l
File Name: Manual Entry

Prep Basis: Unfiltered
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.276 2.1313982-63-3 P52 +/- 1347 +/- 12 0 P 0

Data Package ID: RE1806308-1

Page 1 of 1Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Sample Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 995 ml

Count Time: 30 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1806308

Field ID: SB-31-MS-024-3.0-3.5-061

Lab ID: 1806308-12

Date Analyzed: 11-Jul-18

Date Collected: 10-Jun-18

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 05-Jul-18

Prep Batch: RE180705-1

Run ID: RE180705-1A
QCBatchID: RE180705-1-1

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.240.14 +/- 0.1613982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 98.617480 17230 ug 40 - 110 %

Data Package ID: RE1806308-1

Page 1 of 1Monday, July 23, 2018Date Printed:
LIMS Version:  6.866

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Metals 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation -- 693694CH.FL.05.02 

Work Order Number:  1909564 
 
1. This report consists of 22 solid samples. 
 
2. The samples were received intact at varying temperatures by ALS on 09/27/19.  
 
3. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3050B and the current 

revision of SOP 806. 
  
 For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7471A 

and the current revision of SOP 812. 
  
4. Analysis by ICP-MS followed method 6020A and the current revision of SOP 827. 

  
 Analysis by CVAA followed method 7471A and the current revision of SOP 812. 
  
5. All standards and solutions are NIST traceable and were used within their recommended 

shelf life. 
 
6. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
  
7. General quality control procedures. 

n A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch.   

n The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

n All laboratory control sample criteria were met. 
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n All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes.  

n All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes.     

n The interference check samples associated with Method 6020A were analyzed.  
8. Matrix specific quality control procedures. 
 
 Sample 1909564-3 was designated as the quality control sample for ICPMS batch 

IP191004-3 and mercury batch HG191002-1.  Per method requirements, matrix QC was 
performed for the remaining batches.  Since a sample from this order number was not the 
selected quality control (QC) sample, matrix specific QC results are not included in this 
report. 

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC. 
 

• A matrix spike and matrix spike duplicate were digested and analyzed with each batch 
specified above.  All acceptance criteria for accuracy and precision were met. 

• A serial dilution was analyzed with the ICP batch specified above.  All acceptance 
criteria were met. 

 
9. It is a standard practice that samples for ICP-MS are analyzed at a dilution.   
 
 
 
 
The data contained in the following report have been reviewed and approved by the personnel 
listed below.  In addition, ALS certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 

 
 

_______________________________   __1/9/20___ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
  
 
_______________________________   ___________ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 

 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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OrderNum: 1909564
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1909564-1SS-FL-B2R-001-09242019 SOLID 24-Sep-19 15:04
1909564-2SS-FL-B2R-002-09242019 SOLID 24-Sep-19 15:05
1909564-3SS-FL-B2R-003-09242019 SOLID 24-Sep-19 15:00
1909564-4SS-FL-B2R-003-09242019-DUP SOLID 24-Sep-19 15:03
1909564-5SS-FL-B2R-004-09242019 SOLID 24-Sep-19 15:00
1909564-6SS-FL-B2R-005-09242019 SOLID 24-Sep-19 14:53
1909564-7SS-FL-B2R-006-09242019 SOLID 24-Sep-19 14:56
1909564-8SS-FL-B2R-007-09242019 SOLID 24-Sep-19 14:56
1909564-9SS-FL-B2R-008-09242019 SOLID 24-Sep-19 14:53
1909564-10SS-FL-B2R-009-09242019 SOLID 24-Sep-19 14:50
1909564-11SS-FL-B2R-010-09242019 SOLID 24-Sep-19 14:47
1909564-12SS-FL-B2R-011-09242019 SOLID 24-Sep-19 14:44
1909564-13SS-FL-B2R-012-09242019 SOLID 24-Sep-19 14:49
1909564-14SS-FL-B2R-013-09242019 SOLID 24-Sep-19 14:41
1909564-15SS-FL-B2R-013-09242019-DUP SOLID 24-Sep-19 14:44
1909564-16SS-FL-B2R-014-09242019 SOLID 24-Sep-19 14:37
1909564-17SS-FL-B2R-015-09242019 SOLID 24-Sep-19 14:40
1909564-18SS-FL-B2R-016-09242019 SOLID 24-Sep-19 14:37
1909564-19SS-FL-B2R-017-09242019 SOLID 24-Sep-19 14:34
1909564-20SS-FL-B2R-018-09242019 SOLID 24-Sep-19 14:31
1909564-21SS-FL-B2R-019-09242019 SOLID 24-Sep-19 14:28
1909564-22SS-FL-B2R-020-09242019 SOLID 24-Sep-19 14:25

Page 1 of 1 Thursday, January 09, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Sample Results 
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-001-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.015
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.6 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 120SMPL_

Lab ID: 1909564-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.1

7439-98-7 0.210MOLYBDENUM J 0.0330.079

7782-49-2 0.9910SELENIUM J 0.320.43

7440-29-1 0.0210THORIUM 0.00241.8

7440-61-1 0.009910URANIUM 0.000990.24

7440-62-2 0.510VANADIUM 0.166

Page 1 of 22Thursday, January 09, 2020Date Printed:

Data Package ID: im1909564-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-002-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.01
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 1.7 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 121SMPL_

Lab ID: 1909564-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0363.7

7439-98-7 0.210MOLYBDENUM J 0.0330.19

7782-49-2 110SELENIUM 0.321

7440-29-1 0.0210THORIUM 0.00244.2

7440-61-1 0.0110URANIUM 0.0010.52

7440-62-2 0.510VANADIUM 0.1620

Page 2 of 22Thursday, January 09, 2020Date Printed:

Data Package ID: im1909564-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-003-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.4 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 122SMPL_

Lab ID: 1909564-3

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.95

7439-98-7 0.210MOLYBDENUM J 0.0330.068

7782-49-2 110SELENIUM J 0.320.51

7440-29-1 0.0210THORIUM 0.00241.8

7440-61-1 0.0110URANIUM 0.0010.27

7440-62-2 0.510VANADIUM 0.165.8

Page 3 of 22Thursday, January 09, 2020Date Printed:

Data Package ID: im1909564-1

LIMS Version:  7.001

ALS -- Fort Collins

13 of 99



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-003-09242019-

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.6 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 127SMPL_

Lab ID: 1909564-4

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.97

7439-98-7 0.210MOLYBDENUM J 0.0330.067

7782-49-2 110SELENIUM J 0.320.4

7440-29-1 0.0210THORIUM 0.00241.7

7440-61-1 0.0110URANIUM 0.0010.27

7440-62-2 0.510VANADIUM 0.165.6

Page 4 of 22Thursday, January 09, 2020Date Printed:

Data Package ID: im1909564-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-004-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 1.3 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 130SMPL_

Lab ID: 1909564-5

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.8

7439-98-7 0.210MOLYBDENUM J 0.0330.093

7782-49-2 110SELENIUM J 0.320.63

7440-29-1 0.0210THORIUM 0.00242.5

7440-61-1 0.0110URANIUM 0.0010.33

7440-62-2 0.5110VANADIUM 0.169.5

Page 5 of 22Thursday, January 09, 2020Date Printed:

Data Package ID: im1909564-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-005-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.01
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 1.2 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 131SMPL_

Lab ID: 1909564-6

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0363.2

7439-98-7 0.210MOLYBDENUM J 0.0330.19

7782-49-2 110SELENIUM J 0.320.99

7440-29-1 0.0210THORIUM 0.00243.9

7440-61-1 0.0110URANIUM 0.0010.47

7440-62-2 0.510VANADIUM 0.1617

Page 6 of 22Thursday, January 09, 2020Date Printed:

Data Package ID: im1909564-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-006-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.007
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.4 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 132SMPL_

Lab ID: 1909564-7

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.07

7782-49-2 110SELENIUM J 0.320.42

7440-29-1 0.0210THORIUM 0.00242

7440-61-1 0.0110URANIUM 0.0010.26

7440-62-2 0.510VANADIUM 0.166.8

Page 7 of 22Thursday, January 09, 2020Date Printed:

Data Package ID: im1909564-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-007-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.2 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 133SMPL_

Lab ID: 1909564-8

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.4

7439-98-7 0.210MOLYBDENUM J 0.0330.067

7782-49-2 110SELENIUM J 0.320.43

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.0010.22

7440-62-2 0.510VANADIUM 0.166.8

Page 8 of 22Thursday, January 09, 2020Date Printed:

Data Package ID: im1909564-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-008-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.01
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 1.0 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 134SMPL_

Lab ID: 1909564-9

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0362.4

7439-98-7 0.210MOLYBDENUM J 0.0330.15

7782-49-2 110SELENIUM J 0.320.79

7440-29-1 0.0210THORIUM 0.00243

7440-61-1 0.0110URANIUM 0.0010.41

7440-62-2 0.510VANADIUM 0.1613
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-009-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 1.0 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 135SMPL_

Lab ID: 1909564-10

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.1

7439-98-7 0.210MOLYBDENUM J 0.0330.073

7782-49-2 110SELENIUM J 0.320.42

7440-29-1 0.0210THORIUM 0.00241.7

7440-61-1 0.0110URANIUM 0.0010.22

7440-62-2 0.510VANADIUM 0.166.5
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-010-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.5 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 136SMPL_

Lab ID: 1909564-11

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.078

7782-49-2 110SELENIUM J 0.320.52

7440-29-1 0.0210THORIUM 0.00241.7

7440-61-1 0.0110URANIUM 0.0010.24

7440-62-2 0.510VANADIUM 0.166.6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-011-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.007
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.3 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 137SMPL_

Lab ID: 1909564-12

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.98

7439-98-7 0.210MOLYBDENUM J 0.0330.067

7782-49-2 110SELENIUM J 0.320.43

7440-29-1 0.0210THORIUM 0.00241.8

7440-61-1 0.0110URANIUM 0.0010.23

7440-62-2 0.510VANADIUM 0.165.5
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-012-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.4 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 138SMPL_

Lab ID: 1909564-13

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.075

7782-49-2 110SELENIUM J 0.320.43

7440-29-1 0.0210THORIUM 0.00242

7440-61-1 0.0110URANIUM 0.0010.27

7440-62-2 0.510VANADIUM 0.166.7
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-013-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.006
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.9 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 139SMPL_

Lab ID: 1909564-14

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0362.5

7439-98-7 0.210MOLYBDENUM 0.0330.24

7782-49-2 110SELENIUM 0.321

7440-29-1 0.0210THORIUM 0.00243.2

7440-61-1 0.0110URANIUM 0.0010.49

7440-62-2 0.510VANADIUM 0.1614
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-013-09242019-

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.8 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 142SMPL_

Lab ID: 1909564-15

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0362.6

7439-98-7 0.210MOLYBDENUM 0.0330.25

7782-49-2 110SELENIUM 0.321.1

7440-29-1 0.0210THORIUM 0.00243.2

7440-61-1 0.0110URANIUM 0.0010.5

7440-62-2 0.510VANADIUM 0.1614
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-014-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.1 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 143SMPL_

Lab ID: 1909564-16

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.068

7782-49-2 110SELENIUM J 0.320.38

7440-29-1 0.0210THORIUM 0.00241.4

7440-61-1 0.0110URANIUM 0.0010.19

7440-62-2 0.510VANADIUM 0.165.8
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-015-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.2 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 144SMPL_

Lab ID: 1909564-17

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.3

7439-98-7 0.210MOLYBDENUM J 0.0330.097

7782-49-2 110SELENIUM J 0.320.56

7440-29-1 0.0210THORIUM 0.00241.8

7440-61-1 0.0110URANIUM 0.0010.24

7440-62-2 0.510VANADIUM 0.167.7
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-016-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.2 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 145SMPL_

Lab ID: 1909564-18

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.065

7782-49-2 110SELENIUM J 0.320.44

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.0010.22

7440-62-2 0.510VANADIUM 0.166.1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-017-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.5 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 146SMPL_

Lab ID: 1909564-19

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.3

7439-98-7 0.210MOLYBDENUM J 0.0330.061

7782-49-2 110SELENIUM J 0.320.48

7440-29-1 0.0210THORIUM 0.00241.9

7440-61-1 0.0110URANIUM 0.0010.22

7440-62-2 0.510VANADIUM 0.166.6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-018-09242019

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.3 g

mlRun ID: IM191022-10A3
QCBatchID: IP191004-3-1

Sample Results

Result Units: MG/KG

File Name: 147SMPL_

Lab ID: 1909564-20

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.3

7439-98-7 0.210MOLYBDENUM J 0.0330.065

7782-49-2 110SELENIUM J 0.320.42

7440-29-1 0.0210THORIUM 0.00241.8

7440-61-1 0.0110URANIUM 0.0010.23

7440-62-2 0.510VANADIUM 0.166.6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-019-09242019

Date Analyzed: 09-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.008
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: 0.1 g

mlRun ID: IM191009-20A11
QCBatchID: IP191004-5-1

Sample Results

Result Units: MG/KG

File Name: 203SMPL_

Lab ID: 1909564-21

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.89

7439-98-7 0.210MOLYBDENUM J 0.0330.078

7782-49-2 0.9910SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.3

7440-61-1 0.009910URANIUM 0.000990.16

7440-62-2 0.510VANADIUM 0.165.6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-020-09242019

Date Analyzed: 09-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: 0.4 g

mlRun ID: IM191009-20A11
QCBatchID: IP191004-5-1

Sample Results

Result Units: MG/KG

File Name: 204SMPL_

Lab ID: 1909564-22

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.5

7439-98-7 0.210MOLYBDENUM J 0.0330.077

7782-49-2 110SELENIUM J 0.320.51

7440-29-1 0.0210THORIUM 0.00242.2

7440-61-1 0.0110URANIUM 0.0010.25

7440-62-2 0.510VANADIUM 0.168.5
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Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693694CH.FL.05.02
Work Order Number: 1909564

Reporting Basis: Dry Weight Matrix: SOLID

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471B    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1909564-1SS-FL-B2R-001-09242019 9/24/2019 0.0330.645 110/2/2019 10/02/2019 0.607 mlU0.000060.00006

1909564-2SS-FL-B2R-002-09242019 9/24/2019 0.0331.75 110/2/2019 10/02/2019 0.608 mlJ0.000060.0083

1909564-3SS-FL-B2R-003-09242019 9/24/2019 0.0330.368 110/2/2019 10/02/2019 0.608 mlU0.0000590.000059

1909564-4SS-FL-B2R-003-09242019-D 9/24/2019 0.0340.588 110/2/2019 10/02/2019 0.6 mlU0.000060.00006

1909564-5SS-FL-B2R-004-09242019 9/24/2019 0.0331.258 110/2/2019 10/02/2019 0.605 mlJ0.000060.002

1909564-6SS-FL-B2R-005-09242019 9/24/2019 0.0341.168 110/2/2019 10/02/2019 0.601 mlJ0.0000610.0064

1909564-7SS-FL-B2R-006-09242019 9/24/2019 0.0330.4 110/2/2019 10/02/2019 0.607 mlJ0.000060.00043

1909564-8SS-FL-B2R-007-09242019 9/24/2019 0.0330.178 110/2/2019 10/02/2019 0.606 mlU0.000060.00006

1909564-9SS-FL-B2R-008-09242019 9/24/2019 0.0331.045 110/2/2019 10/02/2019 0.604 mlJ0.000060.0033

1909564-10SS-FL-B2R-009-09242019 9/24/2019 0.0330.999 110/2/2019 10/02/2019 0.604 mlU0.000060.00006

1909564-11SS-FL-B2R-010-09242019 9/24/2019 0.0330.508 110/2/2019 10/02/2019 0.608 mlU0.000060.00006

1909564-12SS-FL-B2R-011-09242019 9/24/2019 0.0330.347 110/2/2019 10/02/2019 0.606 mlU0.000060.00006

1909564-13SS-FL-B2R-012-09242019 9/24/2019 0.0330.386 110/2/2019 10/02/2019 0.604 mlU0.000060.00006

1909564-14SS-FL-B2R-013-09242019 9/24/2019 0.0330.928 110/2/2019 10/02/2019 0.609 mlJ0.000060.0016

1909564-15SS-FL-B2R-013-09242019-D 9/24/2019 0.0330.818 110/2/2019 10/02/2019 0.603 mlJ0.000060.0013

1909564-16SS-FL-B2R-014-09242019 9/24/2019 0.0330.125 110/2/2019 10/02/2019 0.606 mlU0.0000590.000059

1909564-17SS-FL-B2R-015-09242019 9/24/2019 0.0330.167 110/3/2019 10/07/2019 0.601 gJ0.000060.0011

1909564-18SS-FL-B2R-016-09242019 9/24/2019 0.0330.18 110/3/2019 10/07/2019 0.601 gJ0.000060.00058

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693694CH.FL.05.02
Work Order Number: 1909564

Reporting Basis: Dry Weight Matrix: SOLID

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471B    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1909564-19SS-FL-B2R-017-09242019 9/24/2019 0.0330.47 110/3/2019 10/07/2019 0.602 gU0.000060.00006

1909564-20SS-FL-B2R-018-09242019 9/24/2019 0.0330.33 110/3/2019 10/07/2019 0.603 gU0.000060.00006

1909564-21SS-FL-B2R-019-09242019 9/24/2019 0.0330.146 110/3/2019 10/07/2019 0.607 gU0.0000590.000059

1909564-22SS-FL-B2R-020-09242019 9/24/2019 0.0330.419 110/3/2019 10/07/2019 0.602 gU0.000060.00006

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

ICPMS Metals

Date Analyzed: 09-Oct-19

Date Collected: N/A

Sample Matrix: SOLID

Cleanup: NONE
Basis: N/A

Date Extracted: 04-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: N/A

g
ml

Run ID: IM191009-20A11
QCBatchID: IP191004-5-1

Method Blank

Lab ID: IP191004-5MB

MG/KGResult Units:

File Name: 201SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.0010.001 U

7440-62-2 VANADIUM 0.510 0.160.16 U

Page 1 of 2Thursday, January 09, 2020Date Printed:

Data Package ID: im1909564-1

LIMS Version:  7.001

ALS -- Fort Collins

36 of 99



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

ICPMS Metals

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOLID

Cleanup: NONE
Basis: N/A

Date Extracted: 04-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: N/A

g
ml

Run ID: IM191022-10A3
QCBatchID: IP191004-3-1

Method Blank

Lab ID: IP191004-3MB

MG/KGResult Units:

File Name: 118SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.04 J

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.0010.001 U

7440-62-2 VANADIUM 0.510 0.160.16 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOLID

Cleanup: NONE
Basis: N/A

Date Extracted: 10/04/2019

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: N/A

g
ml

Run ID: IM191022-10A3
QCBatchID: IP191004-3-1

Lab ID: IM191004-3LCS

MG/KGResult Units:
Clean DF: 1

File Name: 119SMPL_Prep Method: SW3050B

ARSENIC 10 0.28.94 89 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.72 97 80 - 120%7439-98-7

SELENIUM 10 19.69 97 80 - 120%7782-49-2

THORIUM 1 0.020.912 91 80 - 120%7440-29-1

URANIUM 1 0.010.98 98 80 - 120%7440-61-1

VANADIUM 10 0.59.12 91 80 - 120%7440-62-2
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/09/2019

Date Collected: N/A

Sample Matrix: SOLID

Cleanup: NONE
Basis: N/A

Date Extracted: 10/04/2019

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: N/A

g
ml

Run ID: IM191009-20A11
QCBatchID: IP191004-5-1

Lab ID: IM191004-5LCS

MG/KGResult Units:
Clean DF: 1

File Name: 202SMPL_Prep Method: SW3050B

ARSENIC 10 0.29.04 90 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.86 99 80 - 120%7439-98-7

SELENIUM 10 19.21 92 80 - 120%7782-49-2

THORIUM 1 0.020.918 92 80 - 120%7440-29-1

URANIUM 1 0.010.894 89 80 - 120%7440-61-1

VANADIUM 10 0.59.55 95 80 - 120%7440-62-2
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020B    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.4

g
ml

Run ID: IM191022-10A3
QCBatchID: IP191004-3-1

LabID: 1909564-3MS
Field ID: SS-FL-B2R-003-09242019

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 124SMPL_

ARSENIC 9.990.2 91 75 - 125%7440-38-2 0.95 10.1

MOLYBDENUM 9.990.2 86 75 - 125%7439-98-7 0.068 J 8.67

SELENIUM 9.990.999 92 75 - 125%7782-49-2 0.51 J 9.74

THORIUM 0.9990.02 122 75 - 125%7440-29-1 1.8 3.03

URANIUM 0.9990.00999 106 75 - 125%7440-61-1 0.27 1.33

VANADIUM 9.990.499 110 75 - 125%7440-62-2 5.8 16.8

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 22-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP191004-3
% Moisture: 0.4

g
ml

Run ID: IM191022-10A3
QCBatchID: IP191004-3-1

LabID: 1909564-3MSD
Field ID: SS-FL-B2R-003-09242019

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 125SMPL_

ARSENIC 200.2 17440-38-2 909.99 10

MOLYBDENUM 200.2 17439-98-7 858.61 10

SELENIUM 201 17782-49-2 929.68 10

THORIUM 200.02 37440-29-1 1122.93 1

URANIUM 200.01 47440-61-1 1011.28 1

VANADIUM 200.5 57440-62-2 10116 10

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: im1909564-1

LIMS Version:  7.001

ALS -- Fort Collins

40 of 99



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 22-Oct-19
Run ID: IM191022-10A3

Serial Dilution

Field ID: SS-FL-B2R-003-09242019

Result Units: mg/l
Lab ID: 1909564-3L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J7440-38-2 0.0009950.000948

MOLYBDENUM U7439-98-7 0.0001620.0000680 J

SELENIUM J7782-49-2 0.0004450.000512 J

THORIUM 87440-29-1 0.001670.00181

URANIUM 07440-61-1 0.0002700.000270

VANADIUM J7440-62-2 0.005720.00584
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Prep Batch ID:  IP191004-3

Start Date: 10/04/19
Start Time: 8:42

End Date: 10/04/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/04/19

Time Validated: 13:21

Batch Created By: jml

Date Created: 10/04/19

Time Created: 8:42Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP191004-3-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOLID NONE 1XXXXXX 1 100 1909564XXXXXXIP191004-3

LCS SOLID NONE 1XXXXXX 1 100 1909564XXXXXXIM191004-3

MS SOLID NONE 19/24/2019 1.005 100 1909564SS-FL-B2R-003-092420191909564-3

MSD SOLID NONE 19/24/2019 1.004 100 1909564SS-FL-B2R-003-092420191909564-3

SMP SOLID NONE 19/24/2019 1.015 100 1909564SS-FL-B2R-001-092420191909564-1

SMP SOLID NONE 19/24/2019 1.005 100 1909564SS-FL-B2R-009-092420191909564-10

SMP SOLID NONE 19/24/2019 1.002 100 1909564SS-FL-B2R-010-092420191909564-11

SMP SOLID NONE 19/24/2019 1.007 100 1909564SS-FL-B2R-011-092420191909564-12

SMP SOLID NONE 19/24/2019 1 100 1909564SS-FL-B2R-012-092420191909564-13

SMP SOLID NONE 19/24/2019 1.006 100 1909564SS-FL-B2R-013-092420191909564-14

SMP SOLID NONE 19/24/2019 1.001 100 1909564SS-FL-B2R-013-09242019-DUP1909564-15

SMP SOLID NONE 19/24/2019 1 100 1909564SS-FL-B2R-014-092420191909564-16

SMP SOLID NONE 19/24/2019 1.003 100 1909564SS-FL-B2R-015-092420191909564-17

SMP SOLID NONE 19/24/2019 1.004 100 1909564SS-FL-B2R-016-092420191909564-18

SMP SOLID NONE 19/24/2019 1.009 100 1909564SS-FL-B2R-017-092420191909564-19

SMP SOLID NONE 19/24/2019 1.01 100 1909564SS-FL-B2R-002-092420191909564-2

SMP SOLID NONE 19/24/2019 1.003 100 1909564SS-FL-B2R-018-092420191909564-20

SMP SOLID NONE 19/24/2019 1.002 100 1909564SS-FL-B2R-003-092420191909564-3

SMP SOLID NONE 19/24/2019 1.002 100 1909564SS-FL-B2R-003-09242019-DUP1909564-4

SMP SOLID NONE 19/24/2019 1.001 100 1909564SS-FL-B2R-004-092420191909564-5

SMP SOLID NONE 19/24/2019 1.01 100 1909564SS-FL-B2R-005-092420191909564-6

SMP SOLID NONE 19/24/2019 1.007 100 1909564SS-FL-B2R-006-092420191909564-7

SMP SOLID NONE 19/24/2019 1 100 1909564SS-FL-B2R-007-092420191909564-8

SMP SOLID NONE 19/24/2019 1.01 100 1909564SS-FL-B2R-008-092420191909564-9
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Prep Batch ID:  IP191004-3

Start Date: 10/04/19
Start Time: 8:42

End Date: 10/04/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/04/19

Time Validated: 13:21

Batch Created By: jml

Date Created: 10/04/19

Time Created: 8:42Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 2 of 2 Thursday, January 09, 2020Date Printed:
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Prep Batch ID:  IP191004-5

Start Date: 10/04/19
Start Time: 13:52

End Date: 10/04/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/04/19

Time Validated: 14:14

Batch Created By: jml

Date Created: 10/04/19

Time Created: 13:53Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP191004-5-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOLID NONE 1XXXXXX 1 100 1909565XXXXXXIP191004-5

LCS SOLID NONE 1XXXXXX 1 100 1909565XXXXXXIM191004-5

MS SOLID NONE 1XXXXXX 1.001 100 1909565XXXXXX1909565-3

MS SOIL NONE 1XXXXXX 1.004 100 1910035XXXXXX1910035-3

MSD SOLID NONE 1XXXXXX 1.001 100 1909565XXXXXX1909565-3

MSD SOIL NONE 1XXXXXX 1.001 100 1910035XXXXXX1910035-3

SMP SOLID NONE 19/24/2019 1.008 100 1909564SS-FL-B2R-019-092420191909564-21

SMP SOLID NONE 19/24/2019 1.002 100 1909564SS-FL-B2R-020-092420191909564-22

SMP SOLID NONE 1XXXXXX 1.005 100 1909565XXXXXX1909565-1

SMP SOLID NONE 1XXXXXX 1.004 100 1909565XXXXXX1909565-2

SMP SOLID NONE 1XXXXXX 1.004 100 1909565XXXXXX1909565-3

SMP SOLID NONE 1XXXXXX 1.008 100 1909565XXXXXX1909565-4

SMP SOLID NONE 1XXXXXX 1.008 100 1909565XXXXXX1909565-5

SMP SOLID NONE 1XXXXXX 1 100 1909565XXXXXX1909565-6

SMP SOIL NONE 1XXXXXX 1 100 1910034XXXXXX1910034-21

SMP SOIL NONE 1XXXXXX 1.002 100 1910034XXXXXX1910034-22

SMP SOIL NONE 1XXXXXX 1.003 100 1910035XXXXXX1910035-1

SMP SOIL NONE 1XXXXXX 1.003 100 1910035XXXXXX1910035-2

SMP SOIL NONE 1XXXXXX 1 100 1910035XXXXXX1910035-3

SMP SOIL NONE 1XXXXXX 1.002 100 1910035XXXXXX1910035-4

SMP SOIL NONE 1XXXXXX 1.004 100 1910035XXXXXX1910035-5

SMP SOIL NONE 1XXXXXX 1.005 100 1910035XXXXXX1910035-6
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Prep Batch ID:  IP191004-5

Start Date: 10/04/19
Start Time: 13:52

End Date: 10/04/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/04/19

Time Validated: 14:14

Batch Created By: jml

Date Created: 10/04/19

Time Created: 13:53Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 8:42

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 98 90 - 110%7440-38-2 0.0196

MOLYBDENUM 0.02 0.0002 101 90 - 110%7439-98-7 0.0202

SELENIUM 0.02 0.001 106 90 - 110%7782-49-2 0.0213

THORIUM 0.002 0.00002 98 90 - 110%7440-29-1 0.00195

URANIUM 0.002 0.00001 100 90 - 110%7440-61-1 0.00200

VANADIUM 0.02 0.0005 98 90 - 110%7440-62-2 0.0196
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Verifications

Lab ID: CCV19

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:04

File Name: 199SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00978

MOLYBDENUM 0.01 0.0002 106 90 - 110%7439-98-7 0.0106

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000956

VANADIUM 0.01 0.0005 104 90 - 110%7440-62-2 0.0104
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Verifications

Lab ID: CCV20

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:49

File Name: 211SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00966

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000953

VANADIUM 0.01 0.0005 103 90 - 110%7440-62-2 0.0103
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/22/2019
Run ID: IM191022-10A3

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:15

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 94 90 - 110%7440-38-2 0.0189

MOLYBDENUM 0.02 0.0002 100 90 - 110%7439-98-7 0.0200

SELENIUM 0.02 0.001 105 90 - 110%7782-49-2 0.0209

THORIUM 0.002 0.00002 99 90 - 110%7440-29-1 0.00198

URANIUM 0.002 0.00001 97 90 - 110%7440-61-1 0.00195

VANADIUM 0.02 0.0005 97 90 - 110%7440-62-2 0.0194
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/22/2019
Run ID: IM191022-10A3

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:32

File Name: 116SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00958

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000986

URANIUM 0.001 0.00001 103 90 - 110%7440-61-1 0.00103

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00981
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/22/2019
Run ID: IM191022-10A3

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:19

File Name: 128SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00950

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.000998

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00974
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/22/2019
Run ID: IM191022-10A3

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:01

File Name: 140SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00951

MOLYBDENUM 0.01 0.0002 106 90 - 110%7439-98-7 0.0106

SELENIUM 0.01 0.001 107 90 - 110%7782-49-2 0.0107

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00994
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ALS -- Fort Collins

52 of 99



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/22/2019
Run ID: IM191022-10A3

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:37

File Name: 150SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00959

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000985

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00971
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:48:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1909564-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Blanks

Lab ID: CCB19

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:10:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Blanks

Lab ID: CCB20

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:55:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/22/2019
Run ID: IM191022-10A3

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:21:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/22/2019
Run ID: IM191022-10A3

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:38:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

JMOLYBDENUM 0.00027439-98-7 0.000055

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/22/2019
Run ID: IM191022-10A3

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:25:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/22/2019
Run ID: IM191022-10A3

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:07:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/22/2019
Run ID: IM191022-10A3

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:42:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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LIMS Version:  7.001
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1027440-38-2 0.01 0.01020

MOLYBDENUM 0.2 1017439-98-7 0.21 0.203 0.213

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1117440-29-1 0.001 0.00111

URANIUM 1027440-61-1 0.001 0.00102

VANADIUM 1017440-62-2 0.01 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW6020

ICPMS Metals

Date Analyzed: 10/22/2019
Run ID: IM191022-10A3

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 997440-38-2 0.01 0.00995

MOLYBDENUM 0.2 997439-98-7 0.21 0.204 0.20700

SELENIUM 1047782-49-2 0.01 0.01040

THORIUM 1107440-29-1 0.001 0.0011

URANIUM 997440-61-1 0.001 0.00099

VANADIUM 987440-62-2 0.01 0.00981
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Data Package ID: im1909564-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2

Page 1 of 1Thursday, January 09, 2020Date Printed:
LIMS Version:  7.001
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File Name: 001CALB.
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 07:32   RINSE 1

10/9/2019 07:34   RINSE 1

10/9/2019 07:38   RINSE 1

10/9/2019 07:43   RINSE 1

10/9/2019 07:49   RINSE 1

10/9/2019 07:55   RINSE 1

10/9/2019 08:01   BLANK 1

10/9/2019 08:07   H/1000 1

10/9/2019 08:13   H/100 1

10/9/2019 08:19   H/10 1

10/9/2019 08:25   HIGH 1

10/9/2019 08:42   ICV 1

10/9/2019 08:48   ICB 1

10/9/2019 08:54   LIV 1

10/9/2019 08:57   ICSA1 1

10/9/2019 09:02   ICSAB1 1

10/9/2019 09:08   CCV1 1

10/9/2019 09:14   CCB1 1

10/9/2019 09:17   ZZZ 10

10/9/2019 09:20   ZZZ 10

10/9/2019 09:23   ZZZ 10

10/9/2019 09:26   ZZZ 10

10/9/2019 09:32   ZZZ 10

10/9/2019 09:35   ZZZ 10

10/9/2019 09:38   ZZZ 10

10/9/2019 09:41   ZZZ 10

10/9/2019 09:44   ZZZ 50

10/9/2019 09:47   ZZZ 10

10/9/2019 09:53   CCV2 1

10/9/2019 09:59   CCB2 1

10/9/2019 10:02   ZZZ 10

10/9/2019 10:05   ZZZ 10

10/9/2019 10:11   ZZZ 10

10/9/2019 10:13   ZZZ 10

10/9/2019 10:16   ZZZ 10

Page 1 of 9 Thursday, January 09, 2020Date Printed:

Data Package ID: IM1909564-1

LIMS Version:  7.001
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File Name: 026SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 10:24   ZZZ 10

10/9/2019 10:27   ZZZ 10

10/9/2019 10:30   ZZZ 50

10/9/2019 10:33   ZZZ 10

10/9/2019 10:35   ZZZ 10

10/9/2019 10:41   RINSE 1

10/9/2019 10:44   RINSE 1

10/9/2019 10:47   CCV3 1

10/9/2019 10:53   CCB3 1

10/9/2019 10:56   ZZZ 10

10/9/2019 11:02   ZZZ 1000

10/9/2019 11:08   CCV4 1

10/9/2019 11:14   CCB4 1

10/9/2019 11:17   ZZZ 1

10/9/2019 11:20   ZZZ 10

10/9/2019 11:23   ZZZ 10

10/9/2019 11:29   ZZZ 10

10/9/2019 11:32   ZZZ 50

10/9/2019 11:35   ZZZ 10

10/9/2019 11:38   ZZZ 10

10/9/2019 11:41   ZZZ 10

10/9/2019 11:47   ZZZ 10

10/9/2019 11:50   ZZZ 10

10/9/2019 11:55   CCV5 1

10/9/2019 12:01   CCB5 1

10/9/2019 12:04   ZZZ 10

10/9/2019 12:07   ZZZ 10

10/9/2019 12:10   ZZZ 10

10/9/2019 12:13   ZZZ 10

10/9/2019 12:16   ZZZ 10

10/9/2019 12:19   ZZZ 10

10/9/2019 12:22   ZZZ 10

10/9/2019 12:25   ZZZ 10

10/9/2019 12:28   ZZZ 10

10/9/2019 12:31   ZZZ 10

Page 2 of 9 Thursday, January 09, 2020Date Printed:

Data Package ID: IM1909564-1

LIMS Version:  7.001
ALS -- Fort Collins
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File Name: 061SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 12:37   RINSE 1

10/9/2019 12:40   RINSE 1

10/9/2019 12:43   CCV6 1

10/9/2019 12:49   CCB6 1

10/9/2019 12:52   ZZZ 10

10/9/2019 12:58   CCV7 1

10/9/2019 13:04   CCB7 1

10/9/2019 13:07   IP190928-2MB 10

10/9/2019 13:10   IM190928-2LCS 10

10/9/2019 13:13   IM190928-2LCSD 10

10/9/2019 13:19   1909534-1 10

10/9/2019 13:22   1909534-2 10

10/9/2019 13:25   1909534-3 10

10/9/2019 13:28   1909534-4 10

10/9/2019 13:31   1909534-5 10

10/9/2019 13:34   1909534-6 10

10/9/2019 13:37   1909534-7 10

10/9/2019 13:43   CCV8 1

10/9/2019 13:49   CCB8 1

10/9/2019 13:52   1909534-8 10

10/9/2019 13:55   1909534-9 10

10/9/2019 13:58   1909534-10 10

10/9/2019 14:01   1909534-11 10

10/9/2019 14:04   1909534-12 10

10/9/2019 14:07   1909534-13 10

10/9/2019 14:10   1909534-14 10

10/9/2019 14:13   1909534-15 10

10/9/2019 14:16   1909534-16 10

10/9/2019 14:19   1909534-17 10

10/9/2019 14:25   CCV9 1

10/9/2019 14:31   CCB9 1

10/9/2019 14:34   1909534-18 10

10/9/2019 14:37   1909534-19 10

10/9/2019 14:40   1909534-20 10

10/9/2019 14:46   RINSE 1

Page 3 of 9 Thursday, January 09, 2020Date Printed:

Data Package ID: IM1909564-1

LIMS Version:  7.001
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File Name: 096SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 14:49   RINSE 1

10/9/2019 14:52   CCV10 1

10/9/2019 14:57   CCB10 1

10/9/2019 15:00   IP191002-3MB 10

10/9/2019 15:03   IM191002-3LCS 10

10/9/2019 15:09   1909467-1 10

10/9/2019 15:12   1909467-2 10

10/9/2019 15:15   1909467-3 10

10/9/2019 15:18   1909467-4 10

10/9/2019 15:21   1909467-5 10

10/9/2019 15:24   1909467-6 10

10/9/2019 15:27   1909467-7 10

10/9/2019 15:30   1909467-8 10

10/9/2019 15:36   CCV11 1

10/9/2019 15:42   CCB11 1

10/9/2019 15:45   1909467-9 10

10/9/2019 15:48   1909467-10 10

10/9/2019 15:51   1909467-11 10

10/9/2019 15:54   1909467-12 10

10/9/2019 15:57   1909481-5 10

10/9/2019 16:00   1909481-13 10

10/9/2019 16:03   1909481-13SER 50

10/9/2019 16:06   1909481-13MS 10

10/9/2019 16:09   1909481-13MSD 10

10/9/2019 16:12   1909481-13A 10

10/9/2019 16:18   CCV12 1

10/9/2019 16:24   CCB12 1

10/9/2019 16:27   1909511-1 10

10/9/2019 16:30   1909511-2 10

10/9/2019 16:33   1909511-3 10

10/9/2019 16:36   1909511-4 10

10/9/2019 16:39   1909511-5 10

10/9/2019 16:42   1909511-6 10

10/9/2019 16:48   RINSE 1

10/9/2019 16:51   RINSE 1

Page 4 of 9 Thursday, January 09, 2020Date Printed:

Data Package ID: IM1909564-1

LIMS Version:  7.001
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File Name: 131SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 16:54   CCV13 1

10/9/2019 17:00   CCB13 1

10/9/2019 17:03   IP191002-2MB 10

10/9/2019 17:06   IM191002-2LCS 10

10/9/2019 17:12   1909217-2 10

10/9/2019 17:15   1909217-2SER 50

10/9/2019 17:18   1909217-2MS 10

10/9/2019 17:21   1909217-2MSD 10

10/9/2019 17:24   1909217-2A 10

10/9/2019 17:29   1909217-3 10

10/9/2019 17:32   1909217-6 10

10/9/2019 17:35   1909217-7 10

10/9/2019 17:41   CCV14 1

10/9/2019 17:47   CCB14 1

10/9/2019 17:50   1909217-8 10

10/9/2019 17:53   1909217-9 10

10/9/2019 17:56   1909232-1 10

10/9/2019 17:59   1909232-2 10

10/9/2019 18:02   1909232-3 10

10/9/2019 18:05   1909232-4 10

10/9/2019 18:08   1909241-3 10

10/9/2019 18:11   1909241-4 10

10/9/2019 18:14   1909241-5 10

10/9/2019 18:17   1909241-6 10

10/9/2019 18:23   CCV15 1

10/9/2019 18:29   CCB15 1

10/9/2019 18:32   1909241-7 10

10/9/2019 18:35   1909241-8 10

10/9/2019 18:38   1909241-9 10

10/9/2019 18:41   1909241-10 10

10/9/2019 18:44   1909438-5 10

10/9/2019 18:47   1909438-6 10

10/9/2019 18:53   RINSE 1

10/9/2019 18:56   RINSE 1

10/9/2019 18:59   CCV16 1

Page 5 of 9 Thursday, January 09, 2020Date Printed:

Data Package ID: IM1909564-1
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File Name: 166SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 19:05   CCB16 1

10/9/2019 19:08   FP190927-3MB 10

10/9/2019 19:11   ZZZ 1

10/9/2019 19:14   IM190930-3LCS 10

10/9/2019 19:20   1909479-1 10

10/9/2019 19:23   1909479-2 10

10/9/2019 19:26   1909513-1 10

10/9/2019 19:29   1909513-1SER 50

10/9/2019 19:32   1909513-1MS 10

10/9/2019 19:35   1909513-1MSD 10

10/9/2019 19:38   1909513-1A 10

10/9/2019 19:44   CCV17 1

10/9/2019 19:50   CCB17 1

10/9/2019 19:53   1909513-2 10

10/9/2019 19:56   1909514-1 10

10/9/2019 19:59   1909514-2 10

10/9/2019 20:02   1909526-1 10

10/9/2019 20:05   1909526-1SER 50

10/9/2019 20:08   1909526-1MS 10

10/9/2019 20:11   1909526-1MSD 10

10/9/2019 20:14   1909526-1A 10

10/9/2019 20:20   1909526-2 10

10/9/2019 20:23   1909549-1 10

10/9/2019 20:28   CCV18 1

10/9/2019 20:34   CCB18 1

10/9/2019 20:37   1909549-2 10

10/9/2019 20:40   1909549-3 10

10/9/2019 20:43   1909552-1 10

10/9/2019 20:46   1909552-2 10

10/9/2019 20:49   1909553-1 10

10/9/2019 20:52   1909553-2 10

10/9/2019 20:58   RINSE 1

10/9/2019 21:01   RINSE 1

10/9/2019 21:04   CCV19 1

10/9/2019 21:10   CCB19 1
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File Name: 201SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 21:13   IP191004-5MB 10

10/9/2019 21:16   IM191004-5LCS 10

SS-FL-B2R-019-09242019 10/9/2019 21:22   1909564-21 10

SS-FL-B2R-020-09242019 10/9/2019 21:25   1909564-22 10

10/9/2019 21:28   1909565-1 10

10/9/2019 21:31   1909565-2 10

10/9/2019 21:34   1909565-3 10

10/9/2019 21:37   1909565-3SER 50

10/9/2019 21:40   1909565-3MS 10

10/9/2019 21:43   1909565-3MSD 10

10/9/2019 21:49   CCV20 1

10/9/2019 21:55   CCB20 1

10/9/2019 21:58   1909565-3A 10

10/9/2019 22:04   1909565-4 10

10/9/2019 22:07   1909565-5 10

10/9/2019 22:10   1909565-6 10

10/9/2019 22:13   1909594-1 10

10/9/2019 22:19   ZZZ 1

10/9/2019 22:25   1910013-1 10

10/9/2019 22:28   1910034-21 10

10/9/2019 22:31   1910034-22 10

10/9/2019 22:33   1910035-1 10

10/9/2019 22:39   CCV21 1

10/9/2019 22:45   CCB21 1

10/9/2019 22:48   1910035-2 10

10/9/2019 22:51   1910035-3 10

10/9/2019 22:54   1910035-3SER 50

10/9/2019 22:57   1910035-3MS 10

10/9/2019 23:00   1910035-3MSD 10

10/9/2019 23:03   1910035-3A 10

10/9/2019 23:09   1910035-4 10

10/9/2019 23:12   1910035-5 10

10/9/2019 23:15   1910035-6 10

10/9/2019 23:21   RINSE 1

10/9/2019 23:24   RINSE 1
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File Name: 236SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 23:27   CCV22 1

10/9/2019 23:33   CCB22 1

10/9/2019 23:36   IP191002-1MB 10

10/9/2019 23:39   IM191002-1LCS 10

10/9/2019 23:45   1909242-5 10

10/9/2019 23:48   1909242-5SER 50

10/9/2019 23:51   1909242-5MS 10

10/9/2019 23:54   1909242-5MSD 10

10/9/2019 23:57   1909242-5A 10

10/10/2019 00:03   1909242-6 10

10/10/2019 00:06   1909242-7 10

10/10/2019 00:09   1909242-7SER 50

10/10/2019 00:15   CCV23 1

10/10/2019 00:21   CCB23 1

10/10/2019 00:24   1909242-7MS 10

10/10/2019 00:27   1909242-7MSD 10

10/10/2019 00:29   1909242-7A 10

10/10/2019 00:35   1909375-1 10

10/10/2019 00:38   1909375-2 10

10/10/2019 00:41   1909375-6 10

10/10/2019 00:44   1909375-7 10

10/10/2019 00:47   1909383-1 10

10/10/2019 00:50   1909383-2 10

10/10/2019 00:53   1909383-7 10

10/10/2019 00:59   CCV24 1

10/10/2019 01:05   CCB24 1

10/10/2019 01:08   1909383-8 10

10/10/2019 01:11   1909419-4 10

10/10/2019 01:14   1909419-5 10

10/10/2019 01:17   1909419-6 10

10/10/2019 01:20   1909419-7 10

10/10/2019 01:23   1909419-10 10

10/10/2019 01:26   1909419-11 10

10/10/2019 01:32   RINSE 1

10/10/2019 01:35   RINSE 1
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File Name: 271SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/10/2019

10/10/2019 01:38   RINSE 1

10/10/2019 01:41   RINSE 1

10/10/2019 01:44   CCV25 1

10/10/2019 01:50   CCB25 1

10/10/2019 01:53   RINSE 1

10/10/2019 01:56   RINSE 1

10/10/2019 01:59   RINSE 1

10/10/2019 02:02   RINSE 1

10/10/2019 02:05   RINSE 1

10/10/2019 02:08   RINSE 1

10/10/2019 02:11   RINSE 1

10/10/2019 02:14   RINSE 1

10/10/2019 02:17   RINSE 1

10/10/2019 02:20   RINSE 1

10/10/2019 02:23   RINSE 1

10/10/2019 02:26   RINSE 1
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File Name: 001CALB.
AnalRunID: IM191022-10A1
CalibRefID: IM191022-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/22/2019

10/22/2019 11:42   RINSE 1

10/22/2019 11:45   RINSE 1

10/22/2019 11:48   RINSE 1

10/22/2019 11:54   RINSE 1

10/22/2019 12:00   RINSE 1

10/22/2019 12:06   RINSE 1

10/22/2019 12:12   BLANK 1

10/22/2019 12:18   H/1000 1

10/22/2019 12:24   H/100 1

10/22/2019 12:29   H/10 1

10/22/2019 12:35   HIGH 1

10/22/2019 13:15   ICV 1

10/22/2019 13:21   ICB 1

10/22/2019 13:27   LIV 1

10/22/2019 13:30   ICSA1 1

10/22/2019 13:36   ICSAB1 1

10/22/2019 13:42   CCV1 1

10/22/2019 13:48   CCB1 1

10/22/2019 13:51   IP191017-2MB 10

10/22/2019 13:54   IM191017-2LCS 10

10/22/2019 14:00   1910231-1 10

10/22/2019 14:02   1910231-2 10

10/22/2019 14:05   1910231-2SER 50

10/22/2019 14:08   1910231-2MS 10

10/22/2019 14:11   1910231-2MSD 10

10/22/2019 14:14   1910231-2A 10

10/22/2019 14:20   1910231-3 10

10/22/2019 14:23   1910231-4 10

10/22/2019 14:29   CCV2 1

10/22/2019 14:35   CCB2 1

10/22/2019 14:38   1910231-5 10

10/22/2019 14:41   1910231-6 10

10/22/2019 14:44   1910231-7 10

10/22/2019 14:47   1910231-8 10

10/22/2019 14:50   1910231-9 10
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File Name: 026SMPL_
AnalRunID: IM191022-10A1
CalibRefID: IM191022-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/22/2019

10/22/2019 14:53   1910231-10 10

10/22/2019 14:56   1910231-11 10

10/22/2019 14:59   1910231-12 10

10/22/2019 15:02   1910231-13 10

10/22/2019 15:05   1910231-14 10

10/22/2019 15:11   CCV3 1

10/22/2019 15:17   CCB3 1

10/22/2019 15:20   1910231-15 10

10/22/2019 15:23   1910231-16 10

10/22/2019 15:26   1910231-17 10

10/22/2019 15:29   1910231-18 10

10/22/2019 15:32   1910231-19 10

10/22/2019 15:35   1910231-20 10

10/22/2019 15:40   CCV4 1

10/22/2019 15:46   CCB4 1

10/22/2019 15:49   FP191016-3MB 10

10/22/2019 15:52   IP191017-3MB 10

10/22/2019 15:55   IM191017-3LCS 10

10/22/2019 16:01   1910140-1 10

10/22/2019 16:04   1910140-2 10

10/22/2019 16:07   1910140-3 10

10/22/2019 16:10   1910140-4 10

10/22/2019 16:13   1910231-21 10

10/22/2019 16:16   1910231-22 10

10/22/2019 16:19   1910244-1 10

10/22/2019 16:25   CCV5 1

10/22/2019 16:31   CCB5 1

10/22/2019 16:34   1910244-1SER 50

10/22/2019 16:37   1910244-1MS 10

10/22/2019 16:40   1910244-1MSD 10

10/22/2019 16:43   1910244-1A 10

10/22/2019 16:49   1910244-2 10

10/22/2019 16:52   1910244-3 10

10/22/2019 16:55   1910244-4 10

10/22/2019 16:58   1910244-5 10
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File Name: 061SMPL_
AnalRunID: IM191022-10A1
CalibRefID: IM191022-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/22/2019

10/22/2019 17:01   1910244-6 10

10/22/2019 17:04   1910327-1 10

10/22/2019 17:10   CCV6 1

10/22/2019 17:15   CCB6 1

10/22/2019 17:18   1910327-2 10

10/22/2019 17:21   1910327-3 10

10/22/2019 17:24   1910327-4 10

10/22/2019 17:27   1910327-5 10

10/22/2019 17:30   1910327-6 10

10/22/2019 17:33   1910327-7 10

10/22/2019 17:36   1910327-8 10

10/22/2019 17:42   RINSE 1

10/22/2019 17:45   CCV7 1

10/22/2019 17:51   CCB7 1

10/22/2019 17:54   FP191014-1MB 10

10/22/2019 17:57   IP191021-1MB 10

10/22/2019 18:00   IM191021-1LCS 10

10/22/2019 18:06   1910277-1 10

10/22/2019 18:09   1910277-1SER 50

10/22/2019 18:12   1910277-1MS 10

10/22/2019 18:15   1910277-1MSD 10

10/22/2019 18:18   1910277-1A 10

10/22/2019 18:24   1910325-1 10

10/22/2019 18:27   1910325-2 10

10/22/2019 18:33   CCV8 1

10/22/2019 18:39   CCB8 1

10/22/2019 18:42   1910361-1 10

10/22/2019 18:45   1910403-1 10

10/22/2019 18:48   1910403-1SER 50

10/22/2019 18:51   1910403-1MS 10

10/22/2019 18:54   1910403-1MSD 10

10/22/2019 18:57   1910403-1A 10

10/22/2019 19:03   1910403-2 10

10/22/2019 19:06   1910403-3 10

10/22/2019 19:09   1910403-4 10
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File Name: 096SMPL_
AnalRunID: IM191022-10A1
CalibRefID: IM191022-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/22/2019

10/22/2019 19:12   1910403-5 10

10/22/2019 19:18   CCV9 1

10/22/2019 19:23   CCB9 1

10/22/2019 19:26   1910403-6 10

10/22/2019 19:29   1910403-7 10

10/22/2019 19:32   1910403-8 10

10/22/2019 19:35   1910404-1 10

10/22/2019 19:38   1910404-2 10

10/22/2019 19:41   1910409-1 10

10/22/2019 19:44   1910409-2 10

10/22/2019 19:47   1910430-1 10

10/22/2019 19:53   RINSE 1

10/22/2019 19:56   CCV10 1

10/22/2019 20:02   CCB10 1

10/22/2019 20:05- Mo   1910336-1 1

10/22/2019 20:11Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910336-1 10

10/22/2019 20:14- Mo   1910336-2 1

10/22/2019 20:20Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910336-2 10

10/22/2019 20:26   RINSE 1

10/22/2019 20:29   RINSE 1

10/22/2019 20:32   CCV11 1

10/22/2019 20:38   CCB11 1

10/22/2019 20:41   IP191004-3MB 10

10/22/2019 20:44   IM191004-3LCS 10

SS-FL-B2R-001-09242019 10/22/2019 20:50   1909564-1 10

SS-FL-B2R-002-09242019 10/22/2019 20:53   1909564-2 10

SS-FL-B2R-003-09242019 10/22/2019 20:55   1909564-3 10

SS-FL-B2R-003-09242019 10/22/2019 20:59   1909564-3SER 50

SS-FL-B2R-003-09242019 10/22/2019 21:01   1909564-3MS 10

SS-FL-B2R-003-09242019 10/22/2019 21:04   1909564-3MSD 10

SS-FL-B2R-003-09242019 10/22/2019 21:07   1909564-3A 10

SS-FL-B2R-003-09242019-DU 10/22/2019 21:13   1909564-4 10

10/22/2019 21:19   CCV12 1

10/22/2019 21:25   CCB12 1

SS-FL-B2R-004-09242019 10/22/2019 21:28   1909564-5 10
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File Name: 131SMPL_
AnalRunID: IM191022-10A1
CalibRefID: IM191022-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/22/2019

SS-FL-B2R-005-09242019 10/22/2019 21:31   1909564-6 10

SS-FL-B2R-006-09242019 10/22/2019 21:34   1909564-7 10

SS-FL-B2R-007-09242019 10/22/2019 21:37   1909564-8 10

SS-FL-B2R-008-09242019 10/22/2019 21:40   1909564-9 10

SS-FL-B2R-009-09242019 10/22/2019 21:43   1909564-10 10

SS-FL-B2R-010-09242019 10/22/2019 21:46   1909564-11 10

SS-FL-B2R-011-09242019 10/22/2019 21:49   1909564-12 10

SS-FL-B2R-012-09242019 10/22/2019 21:52   1909564-13 10

SS-FL-B2R-013-09242019 10/22/2019 21:55   1909564-14 10

10/22/2019 22:01   CCV13 1

10/22/2019 22:07   CCB13 1

SS-FL-B2R-013-09242019-DU 10/22/2019 22:10   1909564-15 10

SS-FL-B2R-014-09242019 10/22/2019 22:13   1909564-16 10

SS-FL-B2R-015-09242019 10/22/2019 22:16   1909564-17 10

SS-FL-B2R-016-09242019 10/22/2019 22:19   1909564-18 10

SS-FL-B2R-017-09242019 10/22/2019 22:22   1909564-19 10

SS-FL-B2R-018-09242019 10/22/2019 22:25   1909564-20 10

10/22/2019 22:31   RINSE 1

10/22/2019 22:34   RINSE 1

10/22/2019 22:37   CCV14 1

10/22/2019 22:42   CCB14 1

10/22/2019 22:45   IP191018-3MB 10

10/22/2019 22:48   IM191018-3LCS 10

10/22/2019 22:54   1910160-1 10

10/22/2019 22:57   1910160-2 10

10/22/2019 23:00   1910160-3 10

10/22/2019 23:03   1910160-4 10

10/22/2019 23:06   1910160-6 10

10/22/2019 23:09   1910160-7 10

10/22/2019 23:12   1910160-8 10

10/22/2019 23:15   1910160-9 10

10/22/2019 23:21   CCV15 1

10/22/2019 23:27   CCB15 1

10/22/2019 23:30   1910160-9SER 50

10/22/2019 23:33   1910160-9MS 10
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File Name: 166SMPL_
AnalRunID: IM191022-10A1
CalibRefID: IM191022-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/22/2019

10/22/2019 23:36   1910160-9MSD 10

10/22/2019 23:39   1910160-9A 10

10/22/2019 23:45   1910160-10 10

10/22/2019 23:48   1910160-11 10

10/22/2019 23:51   1910160-12 10

10/22/2019 23:54   1910381-1 10

10/22/2019 23:57   1910381-2 10

10/23/2019 00:00   1910381-3 10

10/23/2019 00:06   CCV16 1

10/23/2019 00:11   CCB16 1

10/23/2019 00:14   1910381-4 10

10/23/2019 00:17   1910381-5 10

10/23/2019 00:23   RINSE 1

10/23/2019 00:26   RINSE 1

10/23/2019 00:29   CCV17 1

10/23/2019 00:35   CCB17 1

10/23/2019 00:38   ZZZ 1

10/23/2019 00:44   RINSE 1

10/23/2019 00:47   RINSE 1

10/23/2019 00:50   RINSE 1

10/23/2019 00:53   CCV18 1

10/23/2019 00:59   CCB18 1

10/23/2019 01:02   IP191018-6MB 10

10/23/2019 01:05   IM191018-6LCS 10

10/23/2019 01:11   1910126-10 10

10/23/2019 01:14   1910126-10SER 50

10/23/2019 01:17   1910126-10MS 10

10/23/2019 01:20   1910126-10MSD 10

10/23/2019 01:23   1910126-10A 10

10/23/2019 01:29   1910126-11 10

10/23/2019 01:32   1910134-1 10

10/23/2019 01:35   1910134-2 10

10/23/2019 01:40   CCV19 1

10/23/2019 01:46   CCB19 1

10/23/2019 01:49   1910134-3 10

Page 6 of 8 Thursday, January 09, 2020Date Printed:

Data Package ID: IM1909564-1

LIMS Version:  7.001
ALS -- Fort Collins

79 of 99



File Name: 201SMPL_
AnalRunID: IM191022-10A1
CalibRefID: IM191022-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/23/2019

10/23/2019 01:52   1910134-4 10

10/23/2019 01:55   1910352-10 10

10/23/2019 01:58   1910352-11 10

10/23/2019 02:01   1910357-1 10

10/23/2019 02:07   RINSE 1

10/23/2019 02:10   CCV20 1

10/23/2019 02:16   CCB20 1

10/23/2019 02:19   FP191018-4MB 10

10/23/2019 02:22   1910280-2 10

10/23/2019 02:28   ZZZ 1

10/23/2019 02:34   RINSE 1

10/23/2019 02:37   RINSE 1

10/23/2019 02:40   CCV21 1

10/23/2019 02:46   CCB21 1

10/23/2019 02:49   IP191014-2MB 10

10/23/2019 02:52   IM191014-2LCS 10

10/23/2019 02:58   1909556-5 10

10/23/2019 03:01   1909556-5SER 50

10/23/2019 03:04   1909556-5MS 10

10/23/2019 03:07   1909556-5MSD 10

10/23/2019 03:10   1909556-5A 10

10/23/2019 03:16   ZZZ 10

10/23/2019 03:19   ZZZ 10

10/23/2019 03:22   ZZZ 10

10/23/2019 03:28   CCV22 1

10/23/2019 03:33   CCB22 1

10/23/2019 03:37   ZZZ 10

10/23/2019 03:40   ZZZ 10

10/23/2019 03:43   ZZZ 10

10/23/2019 03:46   ZZZ 10

10/23/2019 03:49   ZZZ 10

10/23/2019 03:51   ZZZ 10

10/23/2019 03:54   ZZZ 10

10/23/2019 03:57   ZZZ 10

10/23/2019 04:00   ZZZ 10
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File Name: 236SMPL_
AnalRunID: IM191022-10A1
CalibRefID: IM191022-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/23/2019

10/23/2019 04:03   ZZZ 10

10/23/2019 04:09   CCV23 1

10/23/2019 04:15   CCB23 1

10/23/2019 04:18   ZZZ 10

10/23/2019 04:21   ZZZ 10

10/23/2019 04:24   ZZZ 10

10/23/2019 04:27   ZZZ 10

10/23/2019 04:33   RINSE 1

10/23/2019 04:36   RINSE 1

10/23/2019 04:39   RINSE 1

10/23/2019 04:42   RINSE 1

10/23/2019 04:45   CCV24 1

10/23/2019 04:51   CCB24 1

10/23/2019 04:54   RINSE 1

10/23/2019 04:57   RINSE 1

10/23/2019 05:00   RINSE 1

10/23/2019 05:03   RINSE 1

10/23/2019 05:05   RINSE 1

10/23/2019 05:08   RINSE 1

10/23/2019 05:11   RINSE 1

10/23/2019 05:14   RINSE 1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW7471B    

Mercury

Date Analyzed: 02-Oct-19

Date Collected: N/A

Sample Matrix: SOLID

Cleanup: NONE
Basis: N/A

Date Extracted: 02-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191002-1
% Moisture: N/A

ml
ml

Run ID: HG191002-3A2
QCBatchID: HG191002-1-1

Method Blank

Lab ID: HG191002-1MB

MG/KGResult Units:

File Name: HG191002-3

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.0028 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW7471B    

Mercury

Date Analyzed: 07-Oct-19

Date Collected: N/A

Sample Matrix: SOLID

Cleanup: NONE
Basis: N/A

Date Extracted: 03-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191003-2
% Moisture: N/A

g
ml

Run ID: HG191007-1A2
QCBatchID: HG191003-2-1

Method Blank

Lab ID: HG191003-2MB

MG/KGResult Units:

File Name: HG191007-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.000088 J

Page 2 of 2Thursday, January 09, 2020Date Printed:

Data Package ID: hg1909564-1

LIMS Version:  7.001

ALS -- Fort Collins

83 of 99



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW7471B    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/02/2019

Date Collected: N/A

Sample Matrix: SOLID

Cleanup: NONE
Basis: N/A

Date Extracted: 10/02/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191002-1
% Moisture: N/A

ml
ml

Run ID: HG191002-3A2
QCBatchID: HG191002-1-1

Lab ID: HG191002-1LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191002-3Prep Method: METHOD

MERCURY 0.167 0.03330.173 104 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/07/2019

Date Collected: N/A

Sample Matrix: SOLID

Cleanup: NONE
Basis: N/A

Date Extracted: 10/03/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191003-2
% Moisture: N/A

g
ml

Run ID: HG191007-1A2
QCBatchID: HG191003-2-1

Lab ID: HG191003-2LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191007-1Prep Method: METHOD

MERCURY 0.167 0.03330.166 100 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Method SW7471B    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 02-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 02-Oct-19

Sample Aliquot: 0.606
Final Volume: 100

Prep Batch: HG191002-1
% Moisture: 0.4

ml
ml

Run ID: HG191002-3A2
QCBatchID: HG191002-1-1

LabID: 1909564-3MS
Field ID: SS-FL-B2R-003-09242019

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191002-3

MERCURY 0.3310.0331 106 80 - 120%7439-97-6 0.000059 U 0.35

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 02-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 02-Oct-19

Sample Aliquot: 0.604
Final Volume: 100

Prep Batch: HG191002-1
% Moisture: 0.4

ml
ml

Run ID: HG191002-3A2
QCBatchID: HG191002-1-1

LabID: 1909564-3MSD
Field ID: SS-FL-B2R-003-09242019

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191002-3

MERCURY 200.0332 07439-97-6 1050.35 0.332
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Prep Batch ID:  HG191002-1

Start Date: 10/02/19
Start Time: 8:49

End Date: 10/02/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/02/19

Time Validated: 12:17

Batch Created By: afs

Date Created: 10/02/19

Time Created: 8:49Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191002-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOLID NONE 1XXXXXX 0.6 100 1909564XXXXXXHG191002-1

LCS SOLID NONE 1XXXXXX 0.6 100 1909564XXXXXXHG191002-1

MS SOLID NONE 19/24/2019 0.606 100 1909564SS-FL-B2R-003-092420191909564-3

MSD SOLID NONE 19/24/2019 0.604 100 1909564SS-FL-B2R-003-092420191909564-3

SMP SOLID NONE 19/24/2019 0.607 100 1909564SS-FL-B2R-001-092420191909564-1

SMP SOLID NONE 19/24/2019 0.604 100 1909564SS-FL-B2R-009-092420191909564-10

SMP SOLID NONE 19/24/2019 0.608 100 1909564SS-FL-B2R-010-092420191909564-11

SMP SOLID NONE 19/24/2019 0.606 100 1909564SS-FL-B2R-011-092420191909564-12

SMP SOLID NONE 19/24/2019 0.604 100 1909564SS-FL-B2R-012-092420191909564-13

SMP SOLID NONE 19/24/2019 0.609 100 1909564SS-FL-B2R-013-092420191909564-14

SMP SOLID NONE 19/24/2019 0.603 100 1909564SS-FL-B2R-013-09242019-DUP1909564-15

SMP SOLID NONE 19/24/2019 0.606 100 1909564SS-FL-B2R-014-092420191909564-16

SMP SOLID NONE 19/24/2019 0.608 100 1909564SS-FL-B2R-002-092420191909564-2

SMP SOLID NONE 19/24/2019 0.608 100 1909564SS-FL-B2R-003-092420191909564-3

SMP SOLID NONE 19/24/2019 0.6 100 1909564SS-FL-B2R-003-09242019-DUP1909564-4

SMP SOLID NONE 19/24/2019 0.605 100 1909564SS-FL-B2R-004-092420191909564-5

SMP SOLID NONE 19/24/2019 0.601 100 1909564SS-FL-B2R-005-092420191909564-6

SMP SOLID NONE 19/24/2019 0.607 100 1909564SS-FL-B2R-006-092420191909564-7

SMP SOLID NONE 19/24/2019 0.606 100 1909564SS-FL-B2R-007-092420191909564-8

SMP SOLID NONE 19/24/2019 0.604 100 1909564SS-FL-B2R-008-092420191909564-9
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Prep Batch ID:  HG191002-1

Start Date: 10/02/19
Start Time: 8:49

End Date: 10/02/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/02/19

Time Validated: 12:17

Batch Created By: afs

Date Created: 10/02/19

Time Created: 8:49Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Prep Batch ID:  HG191003-2

Start Date: 10/03/19
Start Time: 11:00

End Date: 10/03/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/07/19

Time Validated: 7:28

Batch Created By: afs

Date Created: 10/03/19

Time Created: 11:00Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191003-2-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOLID NONE 1XXXXXX 0.6 100 1909565XXXXXXHG191003-2

LCS SOLID NONE 1XXXXXX 0.6 100 1909565XXXXXXHG191003-2

MS SOLID NONE 1XXXXXX 0.6 100 1909565XXXXXX1909565-3

MSD SOLID NONE 1XXXXXX 0.601 100 1909565XXXXXX1909565-3

SMP SOLID NONE 19/24/2019 0.601 100 1909564SS-FL-B2R-015-092420191909564-17

SMP SOLID NONE 19/24/2019 0.601 100 1909564SS-FL-B2R-016-092420191909564-18

SMP SOLID NONE 19/24/2019 0.602 100 1909564SS-FL-B2R-017-092420191909564-19

SMP SOLID NONE 19/24/2019 0.603 100 1909564SS-FL-B2R-018-092420191909564-20

SMP SOLID NONE 19/24/2019 0.607 100 1909564SS-FL-B2R-019-092420191909564-21

SMP SOLID NONE 19/24/2019 0.602 100 1909564SS-FL-B2R-020-092420191909564-22

SMP SOLID NONE 1XXXXXX 0.602 100 1909565XXXXXX1909565-1

SMP SOLID NONE 1XXXXXX 0.609 100 1909565XXXXXX1909565-2

SMP SOLID NONE 1XXXXXX 0.602 100 1909565XXXXXX1909565-3

SMP SOLID NONE 1XXXXXX 0.608 100 1909565XXXXXX1909565-4

SMP SOLID NONE 1XXXXXX 0.601 100 1909565XXXXXX1909565-5

SMP SOLID NONE 1XXXXXX 0.604 100 1909565XXXXXX1909565-6

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Run ID: HG191002-3A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00102 102 90 - 110ICV Initial Calibration 10/2/2019 14:37

N/A0.002 0.00020.00204 102 80 - 120CCV1 Continuing Calibration 10/2/2019 15:03

N/A0.002 0.00020.00210 105 80 - 120CCV2 Continuing Calibration 10/2/2019 15:29

N/A0.002 0.00020.00208 104 80 - 120CCV3 Continuing Calibration 10/2/2019 15:44
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Run ID: HG191007-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00100 100 90 - 110ICV Initial Calibration 10/7/2019 8:07

N/A0.002 0.00020.00201 101 80 - 120CCV1 Continuing Calibration 10/7/2019 8:33

N/A0.002 0.00020.00200 100 80 - 120CCV2 Continuing Calibration 10/7/2019 8:59

N/A0.002 0.00020.00200 100 80 - 120CCV3 Continuing Calibration 10/7/2019 9:24

N/A0.002 0.00020.00203 101 80 - 120CCV4 Continuing Calibration 10/7/2019 9:50

N/A0.002 0.00020.00204 102 80 - 120CCV5 Continuing Calibration 10/7/2019 10:16

N/A0.002 0.00020.00207 103 80 - 120CCV6 Continuing Calibration 10/7/2019 10:42

N/A0.002 0.00020.00209 105 80 - 120CCV7 Continuing Calibration 10/7/2019 10:57
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Run ID: HG191002-3A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U10/2/2019Initial Calibration 14:39

CCB1 0.0000707 0.0002 U10/2/2019Continuing Calibration 15:05

CCB2 0.0000707 0.0002 U10/2/2019Continuing Calibration 15:31

CCB3 0.0000707 0.0002 U10/2/2019Continuing Calibration 15:46
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Run ID: HG191007-1A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U10/7/2019Initial Calibration 8:09

CCB1 0.0000707 0.0002 U10/7/2019Continuing Calibration 8:35

CCB2 0.0000707 0.0002 U10/7/2019Continuing Calibration 9:01

CCB3 0.0000707 0.0002 U10/7/2019Continuing Calibration 9:26

CCB4 0.0000707 0.0002 U10/7/2019Continuing Calibration 9:52

CCB5 0.0000707 0.0002 U10/7/2019Continuing Calibration 10:18

CCB6 0.0000707 0.0002 U10/7/2019Continuing Calibration 10:44

CCB7 0.0000707 0.0002 U10/7/2019Continuing Calibration 10:59
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG191002-3
AnalRunID: HG191002-3A1
CalibRefID: HG191002-3A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/2/2019

10/2/2019 14:22CA

10/2/2019 14:24StanDUP

10/2/2019 14:26StanDUP

10/2/2019 14:28StanDUP

10/2/2019 14:31StanDUP

10/2/2019 14:33StanDUP

10/2/2019 14:35StanDUP

10/2/2019 14:37ICV 1

10/2/2019 14:39ICB 1

10/2/2019 14:41CRA1 1

10/2/2019 14:44HG191002-1MB 1

10/2/2019 14:46HG191002-1LCS 1

10/2/2019 14:481909546-1 1

10/2/2019 14:501909546-2 1

SS-FL-B2R-001-09242019 10/2/2019 14:521909564-1 1

SS-FL-B2R-002-09242019 10/2/2019 14:541909564-2 1

SS-FL-B2R-003-09242019 10/2/2019 14:561909564-3 1

SS-FL-B2R-003-09242019 10/2/2019 14:591909564-3MS 1

SS-FL-B2R-003-09242019 10/2/2019 15:011909564-3MSD 1

10/2/2019 15:03CCV1 1

10/2/2019 15:05CCB1 1

SS-FL-B2R-003-09242019-DU 10/2/2019 15:071909564-4 1

SS-FL-B2R-004-09242019 10/2/2019 15:091909564-5 1

SS-FL-B2R-005-09242019 10/2/2019 15:121909564-6 1

SS-FL-B2R-006-09242019 10/2/2019 15:141909564-7 1

SS-FL-B2R-007-09242019 10/2/2019 15:161909564-8 1

SS-FL-B2R-008-09242019 10/2/2019 15:181909564-9 1

SS-FL-B2R-009-09242019 10/2/2019 15:201909564-10 1

SS-FL-B2R-010-09242019 10/2/2019 15:221909564-11 1

SS-FL-B2R-011-09242019 10/2/2019 15:241909564-12 1

SS-FL-B2R-012-09242019 10/2/2019 15:261909564-13 1

10/2/2019 15:29CCV2 1

10/2/2019 15:31CCB2 1

SS-FL-B2R-013-09242019 10/2/2019 15:331909564-14 1

SS-FL-B2R-013-09242019-DU 10/2/2019 15:351909564-15 1
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File Name: HG191002-3
AnalRunID: HG191002-3A1
CalibRefID: HG191002-3A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/2/2019

SS-FL-B2R-014-09242019 10/2/2019 15:371909564-16 1

10/2/2019 15:391909599-1 1

10/2/2019 15:421909599-2 1

10/2/2019 15:44CCV3 1

10/2/2019 15:46CCB3 1
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File Name: HG191007-1
AnalRunID: HG191007-1A1
CalibRefID: HG191007-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/7/2019

10/7/2019 7:37CA

10/7/2019 7:39StanDUP

10/7/2019 7:42StanDUP

10/7/2019 7:44StanDUP

10/7/2019 7:46StanDUP

10/7/2019 7:48StanDUP

10/7/2019 7:50StanDUP

10/7/2019 8:07ICV 1

10/7/2019 8:09ICB 1

10/7/2019 8:11CRA1 1

10/7/2019 8:14HG191003-2MB 1

10/7/2019 8:16HG191003-2LCS 1

SS-FL-B2R-015-09242019 10/7/2019 8:181909564-17 1

SS-FL-B2R-016-09242019 10/7/2019 8:201909564-18 1

SS-FL-B2R-017-09242019 10/7/2019 8:221909564-19 1

SS-FL-B2R-018-09242019 10/7/2019 8:241909564-20 1

SS-FL-B2R-019-09242019 10/7/2019 8:261909564-21 1

SS-FL-B2R-020-09242019 10/7/2019 8:291909564-22 1

10/7/2019 8:311909565-1 1

10/7/2019 8:33CCV1 1

10/7/2019 8:35CCB1 1

10/7/2019 8:371909565-2 1

10/7/2019 8:391909565-3 1

10/7/2019 8:421909565-3MS 1

10/7/2019 8:441909565-3MSD 1

10/7/2019 8:461909565-4 1

10/7/2019 8:481909565-5 1

10/7/2019 8:501909565-6 1

10/7/2019 8:521910032-1 1

10/7/2019 8:541910032-2 1

10/7/2019 8:561910032-3 1

10/7/2019 8:59CCV2 1

10/7/2019 9:01CCB2 1

10/7/2019 9:031910032-3MS 1

10/7/2019 9:051910032-3MSD 1
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File Name: HG191007-1
AnalRunID: HG191007-1A1
CalibRefID: HG191007-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/7/2019

10/7/2019 9:071910032-4 1

10/7/2019 9:091910032-6 1

10/7/2019 9:121910032-7 1

10/7/2019 9:141910032-8 1

10/7/2019 9:161910032-9 1

10/7/2019 9:18HG191003-3MB 1

10/7/2019 9:20HG191003-3LCS 1

10/7/2019 9:221910032-10 1

10/7/2019 9:24CCV3 1

10/7/2019 9:26CCB3 1

10/7/2019 9:291910032-11 1

10/7/2019 9:311910034-1 1

10/7/2019 9:331910034-2 1

10/7/2019 9:351910034-3 1

10/7/2019 9:371910034-3MS 1

10/7/2019 9:391910034-3MSD 1

10/7/2019 9:421910034-4 1

10/7/2019 9:441910034-5 1

10/7/2019 9:461910034-6 1

10/7/2019 9:481910034-7 1

10/7/2019 9:50CCV4 1

10/7/2019 9:52CCB4 1

10/7/2019 9:541910034-8 1

10/7/2019 9:571910034-9 1

10/7/2019 9:591910034-10 1

10/7/2019 10:011910034-11 1

10/7/2019 10:031910034-12 1

10/7/2019 10:051910034-13 1

10/7/2019 10:071910034-14 1

10/7/2019 10:091910034-15 1

10/7/2019 10:121910034-16 1

10/7/2019 10:141910034-17 1

10/7/2019 10:16CCV5 1

10/7/2019 10:18CCB5 1

10/7/2019 10:201910034-18 1

Page 2 of 3 Thursday, January 09, 2020Date Printed:

Data Package ID: HG1909564-1

LIMS Version:  7.001
ALS -- Fort Collins
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File Name: HG191007-1
AnalRunID: HG191007-1A1
CalibRefID: HG191007-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/7/2019

10/7/2019 10:22HG191003-4MB 1

10/7/2019 10:24HG191003-4LCS 1

10/7/2019 10:271910034-19 1

10/7/2019 10:291910034-20 1

10/7/2019 10:311910034-21 1

10/7/2019 10:331910034-22 1

10/7/2019 10:351910035-1 1

10/7/2019 10:371910035-2 1

10/7/2019 10:391910035-3 1

10/7/2019 10:42CCV6 1

10/7/2019 10:44CCB6 1

10/7/2019 10:461910035-3MS 1

10/7/2019 10:481910035-3MSD 1

10/7/2019 10:501910035-4 1

10/7/2019 10:521910035-5 1

10/7/2019 10:541910035-6 1

10/7/2019 10:57CCV7 1

10/7/2019 10:59CCB7 1

Page 3 of 3 Thursday, January 09, 2020Date Printed:

Data Package ID: HG1909564-1

LIMS Version:  7.001
ALS -- Fort Collins
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Radium-226 
Case Narrative 

 

CH2M HILL Engineers, Inc. 
FCUP Navajo Nation – 693694.FL.05.02 

Work Order Number:  1808043 
 
1. This report consists of the analytical results for three soil samples received by ALS on 

06/14/2018 and 06/15/2018. This work order is a relog of samples 1806306-4, 1806288-20, 
and 1806307-18. 

 
2. These samples were prepared and analyzed according to the current revisions of SOP 783 

and SOP 736.  The analyses were completed on 09/18/2018. 
 
3. The analysis results for these samples are reported on a ‘Dry Weight’ basis in units of 

pCi/gram.  
 
4. No anomalous situations were encountered during the preparation or analysis of these 

samples.  All quality control criteria were met. 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __9/19/18___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 

1 of 30

 

 

9/25/18



 
 

 
 

Section 1 
 
 

CHAIN OF CUSTODY 
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OrderNum: 1808043
Client Name: CH2M HILL Engineers, Inc.

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1808043-1SS-31-NNWP03-001-06082018 SOIL 08-Jun-18 10:30
1808043-2SB-31-MS-001-1.0-1.5-06102018 SOIL 10-Jun-18 9:36
1808043-3SB-31-NNWP02-002-1.0-1.5-060 SOIL 09-Jun-18 12:50

Page 1 of 1 Wednesday, September 19, 2018Date Printed:
LIMS Version:  6.877

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 13Method Blank Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 2.00 g

Count Time: 15 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1808043

Lab ID: RE180912-4MB

Date Analyzed: 18-Sep-18

Date Collected: 12-Sep-18

Sample Matrix: SOIL

Date Prepared: 12-Sep-18

Prep Batch: RE180912-4

Run ID: RE180912-4A
QCBatchID: RE180912-4-2 Result Units: pCi/g

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 13

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.220.03 +/- 0.12 1 NA

Data Package ID: RE1808043-1

Page 1 of 1Wednesday, September 19, 2018Date Printed:
LIMS Version:  6.877

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level

21 of 30



Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 2.00 g

Count Time: 15 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1808043

Lab ID: RE180912-4LCS

Date Analyzed: 18-Sep-18

Date Collected: 12-Sep-18

Sample Matrix: SOIL

Date Prepared: 12-Sep-18

Prep Batch: RE180912-4

Run ID: RE180912-4A
QCBatchID: RE180912-4-2 Result Units: pCi/g

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 22.2 4.1 0.3 P23.16 95.9 57 - 126+/-13982-63-3

Data Package ID: RE1808043-1

Page 1 of 1Wednesday, September 19, 2018Date Printed:
LIMS Version:  6.877

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins

22 of 30



Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 13
Final Aliquot: 2.08 g

Count Time: 15 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1808043

Field ID: SS-31-NNWP03-001-06082

Lab ID: 1808043-1DUP

Date Analyzed: 18-Sep-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Sep-18

Prep Batch: RE180912-4

Run ID: RE180912-4A
QCBatchID: RE180912-4-2

Result Units: pCi/g
File Name: Manual Entry

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.828 2.1313982-63-3 U0 +/- 0.0910.109 +/- 0.096 0.115 U 0.200

Data Package ID: RE1808043-1

Page 1 of 1Wednesday, September 19, 2018Date Printed:
LIMS Version:  6.877

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13

23 of 30
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Sample Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 2.01 g

Count Time: 15 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1808043

Field ID: SS-31-NNWP03-001-06082

Lab ID: 1808043-1

Date Analyzed: 18-Sep-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Sep-18

Prep Batch: RE180912-4

Run ID: RE180912-4A
QCBatchID: RE180912-4-2

Result Units: pCi/g
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.1150.109 +/- 0.09613982-63-3 1 NA

Data Package ID: RE1808043-1

Page 1 of 3Wednesday, September 19, 2018Date Printed:
LIMS Version:  6.877

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13

Sample Duplicate Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 2.08 g

Count Time: 15 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1808043

Field ID: SS-31-NNWP03-001-06082

Lab ID: 1808043-1DUP

Date Analyzed: 18-Sep-18

Date Collected: 08-Jun-18

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 12-Sep-18

Prep Batch: RE180912-4

Run ID: RE180912-4A
QCBatchID: RE180912-4-2

Result Units: pCi/g
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.2000 +/- 0.091 1 NA

Data Package ID: RE1808043-1

Page 1 of 1Wednesday, September 19, 2018
Date Printed:

LIMS Version:  6.877

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Sample Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 2.08 g

Count Time: 15 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1808043

Field ID: SB-31-MS-001-1.0-1.5-061

Lab ID: 1808043-2

Date Analyzed: 18-Sep-18

Date Collected: 10-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Sep-18

Prep Batch: RE180912-4

Run ID: RE180912-4A
QCBatchID: RE180912-4-2

Result Units: pCi/g
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.220.13 +/- 0.1413982-63-3 1 NA

Data Package ID: RE1808043-1

Page 2 of 3Wednesday, September 19, 2018Date Printed:
LIMS Version:  6.877

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 13
Sample Results

Prep SOP: PAI 783 Rev 13
Final Aliquot: 2.00 g

Count Time: 15 minutes

Lab Name:

Client Name: CH2M HILL Engineers, Inc.
ClientProject ID: FCUP Navajo Nation 693694.FL.05.02

Work Order Number: 1808043

Field ID: SB-31-NNWP02-002-1.0-1.

Lab ID: 1808043-3

Date Analyzed: 18-Sep-18

Date Collected: 09-Jun-18

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Sep-18

Prep Batch: RE180912-4

Run ID: RE180912-4A
QCBatchID: RE180912-4-2

Result Units: pCi/g
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.125.9 +/- 4.813982-63-3 1 NA

Data Package ID: RE1808043-1

Page 3 of 3Wednesday, September 19, 2018Date Printed:
LIMS Version:  6.877

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation – 693694CH.FL.05.02 

Work Order Number:  1909564 
 
1. The following report consists of analytical results for 22 solid samples received by ALS on 

09/27/2019. 
 
2. These samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans on 10/03/2019 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
10/24/2019 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 98.9%. 

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 10/24/2019. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  

 
6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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7. Activity concentrations above the calculated MDC are reported in some instances where 
minimum nuclide identification criteria are not met.  Such tentative identifications result when the 
software attempts to calculate net activity concentrations for analytes where either one or both of 
the following criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above 
the critical level, or the minimum library peak abundance must be attained.  Nuclides not meeting 
these requirements have been flagged with a “TI” qualifier.    

 
8. There are cases where the sample density is less than the associated calibration standard 

density.  Cases that exceed the limit of +/- 15% of the density of the calibration standard are 
flagged with a ‘G’, denoting a significant density difference between the sample and calibration 
standard.  Consequently, the results may be biased high for the flagged results in this work order.  
If requested, ALS can perform a transmission spike in order to estimate a magnitude of this bias.  
The results are reported without further qualification.  

 
9. No further problems were encountered with either the client samples or the associated quality 

control samples.  All quality control criteria were met. 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __10/28/19___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ____________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1909564
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1909564-1SS-FL-B2R-001-09242019 SOLID 24-Sep-19 15:04
1909564-2SS-FL-B2R-002-09242019 SOLID 24-Sep-19 15:05
1909564-3SS-FL-B2R-003-09242019 SOLID 24-Sep-19 15:00
1909564-4SS-FL-B2R-003-09242019-DUP SOLID 24-Sep-19 15:03
1909564-5SS-FL-B2R-004-09242019 SOLID 24-Sep-19 15:00
1909564-6SS-FL-B2R-005-09242019 SOLID 24-Sep-19 14:53
1909564-7SS-FL-B2R-006-09242019 SOLID 24-Sep-19 14:56
1909564-8SS-FL-B2R-007-09242019 SOLID 24-Sep-19 14:56
1909564-9SS-FL-B2R-008-09242019 SOLID 24-Sep-19 14:53
1909564-10SS-FL-B2R-009-09242019 SOLID 24-Sep-19 14:50
1909564-11SS-FL-B2R-010-09242019 SOLID 24-Sep-19 14:47
1909564-12SS-FL-B2R-011-09242019 SOLID 24-Sep-19 14:44
1909564-13SS-FL-B2R-012-09242019 SOLID 24-Sep-19 14:49
1909564-14SS-FL-B2R-013-09242019 SOLID 24-Sep-19 14:41
1909564-15SS-FL-B2R-013-09242019-DUP SOLID 24-Sep-19 14:44
1909564-16SS-FL-B2R-014-09242019 SOLID 24-Sep-19 14:37
1909564-17SS-FL-B2R-015-09242019 SOLID 24-Sep-19 14:40
1909564-18SS-FL-B2R-016-09242019 SOLID 24-Sep-19 14:37
1909564-19SS-FL-B2R-017-09242019 SOLID 24-Sep-19 14:34
1909564-20SS-FL-B2R-018-09242019 SOLID 24-Sep-19 14:31
1909564-21SS-FL-B2R-019-09242019 SOLID 24-Sep-19 14:28
1909564-22SS-FL-B2R-020-09242019 SOLID 24-Sep-19 14:25

Page 1 of 1 Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Section 2 
 
 

SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Lab ID: GS191002-2MB

Date Analyzed: 24-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOLID

Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1 Result Units: pCi/g

File Name: 191245d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.30-0.02 +/- 0.16 1 NA

Data Package ID: GSS1909564-1

Page 1 of 2Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Lab ID: GS191002-3MB

Date Analyzed: 24-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOLID

Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1 Result Units: pCi/g

File Name: 191088d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.330.04 +/- 0.18 1 NA

Data Package ID: GSS1909564-1

Page 2 of 2Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Lab ID: GS191002-2LCS

Date Analyzed: 24-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOLID

Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1 Result Units: pCi/g

File Name: 191222d01

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 469 55 3 P,M3468.0 100 85 - 115+/-13982-63-3

Data Package ID: GSS1909564-1

Page 1 of 2Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC or less than the associated TP
U.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
ANALYTICAL.LI

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Lab ID: GS191002-3LCS

Date Analyzed: 24-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOLID

Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1 Result Units: pCi/g

File Name: 190706d10

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 467 55 2 P,M3468.0 99.8 85 - 115+/-13982-63-3

Data Package ID: GSS1909564-1

Page 2 of 2Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC or less than the associated TP
U.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 216 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-003-09242019

Lab ID: 1909564-3DUP

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191037d07

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.24 2.1313982-63-3 0.53 +/- 0.220.46 +/- 0.19 0.41 0.44

Data Package ID: GSS1909564-1

Page 1 of 1Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 219 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-001-09242019

Lab ID: 1909564-1

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191219d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.410.51 +/- 0.2213982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 1 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 166 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-002-09242019

Lab ID: 1909564-2

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191242d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.400.89 +/- 0.2713982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 2 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 214 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-003-09242019

Lab ID: 1909564-3

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191687d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.410.46 +/- 0.1913982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 3 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 216 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-003-09242019

Lab ID: 1909564-3DUP

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191037d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.440.53 +/- 0.22 1 NA

Data Package ID: GSS1909564-1

Page 1 of 1Thursday, January 02, 2020
Date Printed:

LIMS Version:  7.001

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 225 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-003-09242019-

Lab ID: 1909564-4

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191188d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.360.47 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 4 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 205 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-004-09242019

Lab ID: 1909564-5

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191084d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.480.48 +/- 0.2513982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 5 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 165 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-005-09242019

Lab ID: 1909564-6

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 190702d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.420.99 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 6 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 222 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-006-09242019

Lab ID: 1909564-7

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191220d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.360.43 +/- 0.1913982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 7 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 219 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-007-09242019

Lab ID: 1909564-8

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191243d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.250.39 +/- 0.1513982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 8 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 187 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-008-09242019

Lab ID: 1909564-9

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191688d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.440.83 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 9 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 218 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-009-09242019

Lab ID: 1909564-10

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191038d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.520.46 +/- 0.3413982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 10 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 217 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-010-09242019

Lab ID: 1909564-11

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191189d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.300.28 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 11 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 216 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-011-09242019

Lab ID: 1909564-12

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191085d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.410.43 +/- 0.2213982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 12 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 219 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-012-09242019

Lab ID: 1909564-13

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 190703d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.310.51 +/- 0.1613982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 13 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 180 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-013-09242019

Lab ID: 1909564-14

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191221d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.410.54 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 14 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-013-09242019-

Lab ID: 1909564-15

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191244d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.460.62 +/- 0.2213982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 15 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 219 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-014-09242019

Lab ID: 1909564-16

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191689d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.280.24 +/- 0.1513982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 16 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 212 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-015-09242019

Lab ID: 1909564-17

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191039d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.510.49 +/- 0.2713982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 17 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 224 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-016-09242019

Lab ID: 1909564-18

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191190d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.360.40 +/- 0.1913982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 18 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 209 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-017-09242019

Lab ID: 1909564-19

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 191086d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.490.43 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 19 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 212 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-018-09242019

Lab ID: 1909564-20

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-2

Run ID: GS191002-2A
QCBatchID: GS191002-2-1

Result Units: pCi/g
File Name: 190704d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.310.35 +/- 0.1413982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 20 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 224 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-019-09242019

Lab ID: 1909564-21

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1

Result Units: pCi/g
File Name: 191690d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.270.32 +/- 0.1513982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 21 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 200 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909564

Field ID: SS-FL-B2R-020-09242019

Lab ID: 1909564-22

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1

Result Units: pCi/g
File Name: 191040d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.440.58 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1909564-1

Page 22 of 22Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Metals 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation -- 693694CH.FL.05.02 

Work Order Number:  1909565 
 
1. This report consists of 2 water samples and 6 solid samples. 
 
2. The samples were received intact at varying temperatures by ALS on 09/27/19. 
 
3. The water samples had a pH less than 2 upon receipt. 
 
4. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3005A (water), 3050B 

(solid) and the current revision of SOP 806. 
 
For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7470A 
(water), 7471A (solid) and the current revision of SOP 812. 

 
5. Analysis by ICP-MS followed method 6020B and the current revision of SOP 827. 
 

Analysis by CVAA followed method 7470A (water), 7471A (solid) and the current revision of SOP 
812. 

 
6. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
7. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. 
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• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• All laboratory control sample criteria were met. 

• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

• The interference check samples associated with Method 6020B were analyzed. 
 
9. Matrix specific quality control procedures. 
 
 Sample 1909565-3 was designated as the quality control sample for the solid analyses.  Per 

method requirements, matrix QC was performed for the water analyses.  Since a sample 
from this order number was not the selected quality control (QC) sample, matrix specific QC 
results are not included in this report. 

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC. 

• A matrix spike and matrix spike duplicate were digested and analyzed with each soil 
batch.  All acceptance criteria for accuracy and precision were met. 

• A serial dilution was analyzed with the soil ICP batch.  All acceptance criteria were met. 
 

10. It is a standard practice that samples for ICP-MS are analyzed at a dilution.   
 
 
 
 
 
The data contained in the following report have been reviewed and approved by the personnel 
listed below.  In addition, ALS certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 
 
 
 
_____________________________                __1/9/20___ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
  
 
_______________________________   ____________ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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Chain of Custody 
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OrderNum: 1909565
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1909565-1SS-FL-B2R-021-09242019 SOLID 24-Sep-19 14:14
1909565-2SS-FL-B2R-022-09242019 SOLID 24-Sep-19 14:07
1909565-3SS-FL-B2R-023-09242019 SOLID 24-Sep-19 14:01
1909565-4SS-FL-B2R-023-09242019-DUP SOLID 24-Sep-19 14:04
1909565-5SS-FL-B2R-024-09242019 SOLID 24-Sep-19 13:46
1909565-6SS-FL-B2R-025-09242019 SOLID 24-Sep-19 13:38
1909565-7SS-FL-B2R-001-09242019-EB WATER 24-Sep-19 15:20
1909565-8SS-FL-B2R-002-09242019-EB WATER 24-Sep-19 15:15

Page 1 of 1 Thursday, January 09, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Sample Results 
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    

Total Recoverable ICPMS Metals

Field ID: SS-FL-B2R-001-09242019-

Date Analyzed: 19-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 14-Oct-19

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191014-1
% Moisture: N/A ml

mlRun ID: IM191018-10A6
QCBatchID: IP191014-1-6

Sample Results

Result Units: MG/L

File Name: 146SMPL_

Lab ID: 1909565-7

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM U 0.0000790.000079

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM U 0.0000160.000016

7440-61-1 0.000110URANIUM J 0.00000490.00003

7440-62-2 0.00510VANADIUM U 0.000120.00012

Page 1 of 2Thursday, January 09, 2020Date Printed:

Data Package ID: IM1909565-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    

Total Recoverable ICPMS Metals

Field ID: SS-FL-B2R-002-09242019-

Date Analyzed: 19-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 14-Oct-19

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191014-1
% Moisture: N/A ml

mlRun ID: IM191018-10A6
QCBatchID: IP191014-1-6

Sample Results

Result Units: MG/L

File Name: 147SMPL_

Lab ID: 1909565-8

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM U 0.0000790.000079

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM J 0.0000160.00005

7440-61-1 0.000110URANIUM J 0.00000490.00001

7440-62-2 0.00510VANADIUM J 0.000120.00025

Page 2 of 2Thursday, January 09, 2020Date Printed:

Data Package ID: IM1909565-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-021-09242019

Date Analyzed: 09-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: 0.4 g

mlRun ID: IM191009-20A11
QCBatchID: IP191004-5-1

Sample Results

Result Units: MG/KG

File Name: 205SMPL_

Lab ID: 1909565-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.5

7439-98-7 0.210MOLYBDENUM J 0.0330.11

7782-49-2 110SELENIUM J 0.320.47

7440-29-1 0.0210THORIUM 0.00242.1

7440-61-1 0.0110URANIUM 0.0010.28

7440-62-2 0.510VANADIUM 0.169

Page 1 of 6Thursday, January 09, 2020Date Printed:

Data Package ID: im1909565-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-022-09242019

Date Analyzed: 09-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: 0.2 g

mlRun ID: IM191009-20A11
QCBatchID: IP191004-5-1

Sample Results

Result Units: MG/KG

File Name: 206SMPL_

Lab ID: 1909565-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.1

7439-98-7 0.210MOLYBDENUM J 0.0330.068

7782-49-2 110SELENIUM J 0.320.4

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.0010.24

7440-62-2 0.510VANADIUM 0.166.8

Page 2 of 6Thursday, January 09, 2020Date Printed:

Data Package ID: im1909565-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-023-09242019

Date Analyzed: 09-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: 0.1 g

mlRun ID: IM191009-20A11
QCBatchID: IP191004-5-1

Sample Results

Result Units: MG/KG

File Name: 207SMPL_

Lab ID: 1909565-3

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.94

7439-98-7 0.210MOLYBDENUM J 0.0330.068

7782-49-2 110SELENIUM J 0.320.33

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.2

7440-62-2 0.510VANADIUM 0.165.8

Page 3 of 6Thursday, January 09, 2020Date Printed:

Data Package ID: im1909565-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-023-09242019-

Date Analyzed: 09-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.008
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: 0.2 g

mlRun ID: IM191009-20A11
QCBatchID: IP191004-5-1

Sample Results

Result Units: MG/KG

File Name: 214SMPL_

Lab ID: 1909565-4

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.071

7782-49-2 0.9910SELENIUM J 0.320.39

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.009910URANIUM 0.000990.2

7440-62-2 0.510VANADIUM 0.166.3

Page 4 of 6Thursday, January 09, 2020Date Printed:

Data Package ID: im1909565-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-024-09242019

Date Analyzed: 09-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.008
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: 0.2 g

mlRun ID: IM191009-20A11
QCBatchID: IP191004-5-1

Sample Results

Result Units: MG/KG

File Name: 215SMPL_

Lab ID: 1909565-5

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.08

7782-49-2 0.9910SELENIUM J 0.320.34

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.009910URANIUM 0.000990.24

7440-62-2 0.510VANADIUM 0.166.8

Page 5 of 6Thursday, January 09, 2020Date Printed:

Data Package ID: im1909565-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    

Total ICPMS Metals

Field ID: SS-FL-B2R-025-09242019

Date Analyzed: 09-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: 0.1 g

mlRun ID: IM191009-20A11
QCBatchID: IP191004-5-1

Sample Results

Result Units: MG/KG

File Name: 216SMPL_

Lab ID: 1909565-6

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.94

7439-98-7 0.210MOLYBDENUM J 0.0330.077

7782-49-2 110SELENIUM J 0.320.35

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.2

7440-62-2 0.510VANADIUM 0.166.3

Page 6 of 6Thursday, January 09, 2020Date Printed:

Data Package ID: im1909565-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693694CH.FL.05.02
Work Order Number: 1909565

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7470A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 20 ml

Sample 
Aliquot

MG/L

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1909565-7SS-FL-B2R-001-09242019-E 9/24/2019 0.0002N/A 110/3/2019 10/03/2019 20 mlU0.000060.00006

1909565-8SS-FL-B2R-002-09242019-E 9/24/2019 0.0002N/A 110/3/2019 10/03/2019 20 mlU0.000060.00006

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: hg1909565-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693694CH.FL.05.02
Work Order Number: 1909565

Reporting Basis: Dry Weight Matrix: SOLID

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471B    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1909565-1SS-FL-B2R-021-09242019 9/24/2019 0.0330.42 110/3/2019 10/07/2019 0.602 gU0.000060.00006

1909565-2SS-FL-B2R-022-09242019 9/24/2019 0.0330.179 110/3/2019 10/07/2019 0.609 gU0.0000590.000059

1909565-3SS-FL-B2R-023-09242019 9/24/2019 0.0330.127 110/3/2019 10/07/2019 0.602 gU0.000060.00006

1909565-4SS-FL-B2R-023-09242019-D 9/24/2019 0.0330.165 110/3/2019 10/07/2019 0.608 gJ0.0000590.029

1909565-5SS-FL-B2R-024-09242019 9/24/2019 0.0330.2 110/3/2019 10/07/2019 0.601 gU0.000060.00006

1909565-6SS-FL-B2R-025-09242019 9/24/2019 0.0330.079 110/3/2019 10/07/2019 0.604 gU0.000060.00006

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: HG1909565-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    

ICPMS Metals

Date Analyzed: 18-Oct-19

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 14-Oct-19

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191014-1
% Moisture: N/A

ml
ml

Run ID: IM191018-10A6
QCBatchID: IP191014-1-6

Method Blank

Lab ID: IP191014-1MB

MG/LResult Units:

File Name: 127SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.00210 0.000390.00039 U

7439-98-7 MOLYBDENUM 0.00210 0.0000790.000079 U

7782-49-2 SELENIUM 0.0110 0.000650.00065 U

7440-29-1 THORIUM 0.000210 0.0000160.000016 U

7440-61-1 URANIUM 0.000110 0.00000490.00003 J

7440-62-2 VANADIUM 0.00510 0.000120.00012 U

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: IM1909565-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    

ICPMS Metals

Date Analyzed: 09-Oct-19

Date Collected: N/A

Sample Matrix: SOLID

Cleanup: NONE
Basis: N/A

Date Extracted: 04-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: N/A

g
ml

Run ID: IM191009-20A11
QCBatchID: IP191004-5-1

Method Blank

Lab ID: IP191004-5MB

MG/KGResult Units:

File Name: 201SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.0010.001 U

7440-62-2 VANADIUM 0.510 0.160.16 U

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: im1909565-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/18/2019

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 10/14/2019

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191014-1
% Moisture: N/A

ml
ml

Run ID: IM191018-10A6
QCBatchID: IP191014-1-6

Lab ID: IM191014-1LCS

MG/LResult Units:
Clean DF: 1

File Name: 128SMPL_Prep Method: SW3005A

ARSENIC 0.1 0.0020.0915 91 80 - 120%7440-38-2

MOLYBDENUM 0.1 0.0020.0963 96 80 - 120%7439-98-7

SELENIUM 0.1 0.010.099 99 80 - 120%7782-49-2

THORIUM 0.01 0.00020.0101 101 80 - 120%7440-29-1

URANIUM 0.01 0.00010.00941 94 80 - 120%7440-61-1

VANADIUM 0.1 0.0050.0935 93 80 - 120%7440-62-2

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: IM1909565-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/09/2019

Date Collected: N/A

Sample Matrix: SOLID

Cleanup: NONE
Basis: N/A

Date Extracted: 10/04/2019

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: N/A

g
ml

Run ID: IM191009-20A11
QCBatchID: IP191004-5-1

Lab ID: IM191004-5LCS

MG/KGResult Units:
Clean DF: 1

File Name: 202SMPL_Prep Method: SW3050B

ARSENIC 10 0.29.04 90 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.86 99 80 - 120%7439-98-7

SELENIUM 10 19.21 92 80 - 120%7782-49-2

THORIUM 1 0.020.918 92 80 - 120%7440-29-1

URANIUM 1 0.010.894 89 80 - 120%7440-61-1

VANADIUM 10 0.59.55 95 80 - 120%7440-62-2

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: im1909565-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020B    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 09-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: 0.1

g
ml

Run ID: IM191009-20A11
QCBatchID: IP191004-5-1

LabID: 1909565-3MS
Field ID: SS-FL-B2R-023-09242019

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 209SMPL_

ARSENIC 100.2 92 75 - 125%7440-38-2 0.94 10.2

MOLYBDENUM 100.2 90 75 - 125%7439-98-7 0.068 J 9.04

SELENIUM 101 90 75 - 125%7782-49-2 0.33 J 9.38

THORIUM 10.02 122 75 - 125%7440-29-1 1.5 2.73

URANIUM 10.01 95 75 - 125%7440-61-1 0.2 1.16

VANADIUM 100.5 103 75 - 125%7440-62-2 5.8 16.1

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 09-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 04-Oct-19

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP191004-5
% Moisture: 0.1

g
ml

Run ID: IM191009-20A11
QCBatchID: IP191004-5-1

LabID: 1909565-3MSD
Field ID: SS-FL-B2R-023-09242019

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 210SMPL_

ARSENIC 200.2 27440-38-2 919.99 10

MOLYBDENUM 200.2 17439-98-7 919.16 10

SELENIUM 201 17782-49-2 919.47 10

THORIUM 200.02 87440-29-1 1022.53 1

URANIUM 200.01 27440-61-1 931.14 1

VANADIUM 200.5 27440-62-2 10616.4 10

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: im1909565-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 09-Oct-19
Run ID: IM191009-20A11

Serial Dilution

Field ID: SS-FL-B2R-023-09242019

Result Units: mg/l
Lab ID: 1909565-3L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J7440-38-2 0.0009650.000939

MOLYBDENUM U7439-98-7 0.0001620.0000680 J

SELENIUM J7782-49-2 0.0003500.000332 J

THORIUM 47440-29-1 0.001460.00151

URANIUM J 17440-61-1 0.0002000.000203

VANADIUM J7440-62-2 0.005740.00585

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: im1909565-2

LIMS Version:  7.001

ALS -- Fort Collins
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Prep Batch ID:  IP191014-1

Start Date: 10/14/19
Start Time: 7:52

End Date: 10/14/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/14/19

Time Validated: 8:58

Batch Created By: jml

Date Created: 10/14/19

Time Created: 7:52Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Batch ID: IP191014-1-6

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1910007XXXXXXIP191014-1

LCS WATER NONE 1XXXXXX 50 50 1910007XXXXXXIM191014-1

MS WATER NONE 1XXXXXX 50 50 1910007XXXXXX1910007-4

MSD WATER NONE 1XXXXXX 50 50 1910007XXXXXX1910007-4

SMP WATER NONE 19/24/2019 50 50 1909565SS-FL-B2R-001-09242019-EB1909565-7

SMP WATER NONE 19/24/2019 50 50 1909565SS-FL-B2R-002-09242019-EB1909565-8

SMP WATER NONE 1XXXXXX 50 50 1910007XXXXXX1910007-4

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 1 of 1 Thursday, January 09, 2020Date Printed:
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Prep Batch ID:  IP191004-5

Start Date: 10/04/19
Start Time: 13:52

End Date: 10/04/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/04/19

Time Validated: 14:14

Batch Created By: jml

Date Created: 10/04/19

Time Created: 13:53Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP191004-5-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOLID NONE 1XXXXXX 1 100 1909565XXXXXXIP191004-5

LCS SOLID NONE 1XXXXXX 1 100 1909565XXXXXXIM191004-5

MS SOLID NONE 19/24/2019 1.001 100 1909565SS-FL-B2R-023-092420191909565-3

MS SOIL NONE 1XXXXXX 1.004 100 1910035XXXXXX1910035-3

MSD SOLID NONE 19/24/2019 1.001 100 1909565SS-FL-B2R-023-092420191909565-3

MSD SOIL NONE 1XXXXXX 1.001 100 1910035XXXXXX1910035-3

SMP SOLID NONE 1XXXXXX 1.008 100 1909564XXXXXX1909564-21

SMP SOLID NONE 1XXXXXX 1.002 100 1909564XXXXXX1909564-22

SMP SOLID NONE 19/24/2019 1.005 100 1909565SS-FL-B2R-021-092420191909565-1

SMP SOLID NONE 19/24/2019 1.004 100 1909565SS-FL-B2R-022-092420191909565-2

SMP SOLID NONE 19/24/2019 1.004 100 1909565SS-FL-B2R-023-092420191909565-3

SMP SOLID NONE 19/24/2019 1.008 100 1909565SS-FL-B2R-023-09242019-DUP1909565-4

SMP SOLID NONE 19/24/2019 1.008 100 1909565SS-FL-B2R-024-092420191909565-5

SMP SOLID NONE 19/24/2019 1 100 1909565SS-FL-B2R-025-092420191909565-6

SMP SOIL NONE 1XXXXXX 1 100 1910034XXXXXX1910034-21

SMP SOIL NONE 1XXXXXX 1.002 100 1910034XXXXXX1910034-22

SMP SOIL NONE 1XXXXXX 1.003 100 1910035XXXXXX1910035-1

SMP SOIL NONE 1XXXXXX 1.003 100 1910035XXXXXX1910035-2

SMP SOIL NONE 1XXXXXX 1 100 1910035XXXXXX1910035-3

SMP SOIL NONE 1XXXXXX 1.002 100 1910035XXXXXX1910035-4

SMP SOIL NONE 1XXXXXX 1.004 100 1910035XXXXXX1910035-5

SMP SOIL NONE 1XXXXXX 1.005 100 1910035XXXXXX1910035-6
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Prep Batch ID:  IP191004-5

Start Date: 10/04/19
Start Time: 13:52

End Date: 10/04/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/04/19

Time Validated: 14:14

Batch Created By: jml

Date Created: 10/04/19

Time Created: 13:53Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/18/2019
Run ID: IM191018-10A6

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:06

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 95 90 - 110%7440-38-2 0.0191

MOLYBDENUM 0.02 0.0002 99 90 - 110%7439-98-7 0.0199

SELENIUM 0.02 0.001 106 90 - 110%7782-49-2 0.0212

THORIUM 0.002 0.00002 99 90 - 110%7440-29-1 0.00199

URANIUM 0.002 0.00001 97 90 - 110%7440-61-1 0.00193

VANADIUM 0.02 0.0005 96 90 - 110%7440-62-2 0.0192
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/18/2019
Run ID: IM191018-10A6

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:49

File Name: 125SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00967

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000963

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00979
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/18/2019
Run ID: IM191018-10A6

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:39

File Name: 139SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00984

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 107 90 - 110%7440-29-1 0.00107

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000987

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00984
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/19/2019
Run ID: IM191018-10A6

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 0:24

File Name: 151SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00970

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 108 90 - 110%7440-29-1 0.00108

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000993

VANADIUM 0.01 0.0005 96 90 - 110%7440-62-2 0.00962
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 8:42

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 98 90 - 110%7440-38-2 0.0196

MOLYBDENUM 0.02 0.0002 101 90 - 110%7439-98-7 0.0202

SELENIUM 0.02 0.001 106 90 - 110%7782-49-2 0.0213

THORIUM 0.002 0.00002 98 90 - 110%7440-29-1 0.00195

URANIUM 0.002 0.00001 100 90 - 110%7440-61-1 0.00200

VANADIUM 0.02 0.0005 98 90 - 110%7440-62-2 0.0196
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Verifications

Lab ID: CCV19

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:04

File Name: 199SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00978

MOLYBDENUM 0.01 0.0002 106 90 - 110%7439-98-7 0.0106

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000956

VANADIUM 0.01 0.0005 104 90 - 110%7440-62-2 0.0104
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Verifications

Lab ID: CCV20

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:49

File Name: 211SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00966

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000953

VANADIUM 0.01 0.0005 103 90 - 110%7440-62-2 0.0103
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Verifications

Lab ID: CCV21

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:39

File Name: 223SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00977

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000956

VANADIUM 0.01 0.0005 104 90 - 110%7440-62-2 0.0104
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/18/2019
Run ID: IM191018-10A6

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

3:12:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1909565-1
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ALS -- Fort Collins

38 of 371



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/18/2019
Run ID: IM191018-10A6

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:55:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000003

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/18/2019
Run ID: IM191018-10A6

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:45:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: IM1909565-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/19/2019
Run ID: IM191018-10A6

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:30:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000003

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:48:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1909565-2
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Blanks

Lab ID: CCB19

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:10:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1909565-2

LIMS Version:  7.001
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Blanks

Lab ID: CCB20

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:55:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1909565-2

LIMS Version:  7.001
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

Calibration Blanks

Lab ID: CCB21

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:45:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1909565-2
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/18/2019
Run ID: IM191018-10A6

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1027440-38-2 0.01 0.01020

MOLYBDENUM 0.2 997439-98-7 0.21 0.203 0.20800

SELENIUM 1037782-49-2 0.01 0.01030

THORIUM 1147440-29-1 0.001 0.00114

URANIUM 987440-61-1 0.001 0.00098

VANADIUM 1007440-62-2 0.01 0.00997
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Data Package ID: IM1909565-1

LIMS Version:  7.001
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW6020

ICPMS Metals

Date Analyzed: 10/09/2019
Run ID: IM191009-20A11

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1027440-38-2 0.01 0.01020

MOLYBDENUM 0.2 1017439-98-7 0.21 0.203 0.213

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1117440-29-1 0.001 0.00111

URANIUM 1027440-61-1 0.001 0.00102

VANADIUM 1017440-62-2 0.01 0.0101
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Data Package ID: im1909565-2

LIMS Version:  7.001
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2

Page 1 of 1Thursday, January 09, 2020Date Printed:
LIMS Version:  7.001
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2

Page 1 of 1Thursday, January 09, 2020Date Printed:
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File Name: 001CALB.
AnalRunID: IM191018-10A1
CalibRefID: IM191018-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/18/2019

10/18/2019 13:56   RINSE 1

10/18/2019 13:59   RINSE 1

10/18/2019 14:02   RINSE 1

10/18/2019 14:08   RINSE 1

10/18/2019 14:14   RINSE 1

10/18/2019 14:20   RINSE 1

10/18/2019 14:26   BLANK 1

10/18/2019 14:32   H/1000 1

10/18/2019 14:38   H/100 1

10/18/2019 14:44   H/10 1

10/18/2019 14:50   HIGH 1

10/18/2019 15:06   ICV 1

10/18/2019 15:12   ICB 1

10/18/2019 15:18   LIV 1

10/18/2019 15:21   ICSA1 1

10/18/2019 15:27   ICSAB1 1

10/18/2019 15:33   CCV1 1

10/18/2019 15:39   CCB1 1

10/18/2019 15:42   ZZZ 1

10/18/2019 15:45   IM190923-4LCS 10

10/18/2019 15:51   1908364-1 10

10/18/2019 15:54   1908364-2 10

10/18/2019 15:57   1908364-3 10

10/18/2019 16:00   1908364-4 10

10/18/2019 16:03   1908364-4SER 50

10/18/2019 16:06   1908364-4MS 10

10/18/2019 16:09   1908364-4MSD 10

10/18/2019 16:12   1908364-4A 10

10/18/2019 16:17   CCV2 1

10/18/2019 16:23   CCB2 1

10/18/2019 16:26   1908364-5 10

10/18/2019 16:29   1908364-6 10

10/18/2019 16:32   1908364-7 10

10/18/2019 16:35   1908364-8 10

10/18/2019 16:38   1908364-9 10
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File Name: 026SMPL_
AnalRunID: IM191018-10A1
CalibRefID: IM191018-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/18/2019

10/18/2019 16:41   1908364-10 10

10/18/2019 16:44   1908364-11 10

10/18/2019 16:47   1908364-12 10

10/18/2019 16:50   1908364-13 10

10/18/2019 16:53   1908364-14 10

10/18/2019 16:59   CCV3 1

10/18/2019 17:05   CCB3 1

10/18/2019 17:14   1908364-15 10

10/18/2019 17:17   1908364-16 10

10/18/2019 17:20   1908364-17 10

10/18/2019 17:23   1908364-18 10

10/18/2019 17:26   1908653-1 10

10/18/2019 17:29   1908653-2 10

10/18/2019 17:32   1908653-2SER 50

10/18/2019 17:35   1908653-2MS 10

10/18/2019 17:38   1908653-2MSD 10

10/18/2019 17:41   1908653-2A 10

10/18/2019 17:47   RINSE 1

10/18/2019 17:50   CCV4 1

10/18/2019 17:56   CCB4 1

10/18/2019 17:59   FP191014-5MB 10

10/18/2019 18:02   IP191015-5MB 10

10/18/2019 18:05   IM191015-5LCS 10

10/18/2019 18:11   1910032-5 10

10/18/2019 18:14   1910035-7 10

10/18/2019 18:17   1910035-8 10

10/18/2019 18:20   1910096-3 10

10/18/2019 18:23   1910096-3SER 50

10/18/2019 18:26   1910096-3MS 10

10/18/2019 18:29   1910096-3MSD 10

10/18/2019 18:34   CCV5 1

10/18/2019 18:40   CCB5 1

10/18/2019 18:43   1910096-3A 10

10/18/2019 18:49   1910096-4 10

10/18/2019 18:52   1910136-2 10
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File Name: 061SMPL_
AnalRunID: IM191018-10A1
CalibRefID: IM191018-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/18/2019

10/18/2019 18:55   1910136-3 10

10/18/2019 18:58   1910190-1 10

10/18/2019 19:01   1910190-2 10

10/18/2019 19:04   1910190-3 10

10/18/2019 19:07   1910190-4 10

10/18/2019 19:10   1910190-5 10

10/18/2019 19:13   1910190-6 10

10/18/2019 19:19   CCV6 1

10/18/2019 19:25   CCB6 1

10/18/2019 19:28   1910190-7 10

10/18/2019 19:31   1910190-8 10

10/18/2019 19:34   1910190-9 10

10/18/2019 19:37   1910190-10 10

10/18/2019 19:40   1910190-11 10

10/18/2019 19:43   1910190-12 10

10/18/2019 19:49   RINSE 1

10/18/2019 19:55   ZZZ 1

10/18/2019 19:58   IP190923-4MB 10

10/18/2019 20:04   CCV7 1

10/18/2019 20:10   CCB7 1

10/18/2019 20:13Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1909301-14 100

10/18/2019 20:16Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1909301-15 10

10/18/2019 20:18Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1909301-21 100

10/18/2019 20:21Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1909301-34 100

10/18/2019 20:24Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1909301-53 1000

10/18/2019 20:27Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910018-1 10

10/18/2019 20:30Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910018-2 10

10/18/2019 20:33Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910018-3 10

10/18/2019 20:39   RINSE 1

10/18/2019 20:42   RINSE 1

10/18/2019 20:45   CCV8 1

10/18/2019 20:51   CCB8 1

10/18/2019 20:54   IP191010-3MB 10

10/18/2019 20:57   IM191010-3LCS 10

10/18/2019 21:03   1909475-1 10
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File Name: 096SMPL_
AnalRunID: IM191018-10A1
CalibRefID: IM191018-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/18/2019

10/18/2019 21:06   1909475-2 10

10/18/2019 21:09   1909475-3 10

10/18/2019 21:12   1909475-4 10

10/18/2019 21:15   1909475-5 10

10/18/2019 21:18   1909475-6 10

10/18/2019 21:21   1909475-7 10

10/18/2019 21:24   1909475-8 10

10/18/2019 21:29   CCV9 1

10/18/2019 21:35   CCB9 1

10/18/2019 21:38   1909475-9 10

10/18/2019 21:41   1909475-10 10

10/18/2019 21:44   1909475-10SER 50

10/18/2019 21:47   1909475-10MS 10

10/18/2019 21:50   1909475-10MSD 10

10/18/2019 21:53   1909475-10A 10

10/18/2019 21:59   1909475-11 10

10/18/2019 22:02   1909475-12 10

10/18/2019 22:05   1909475-13 10

10/18/2019 22:08   1909475-14 10

10/18/2019 22:13   CCV10 1

10/18/2019 22:19   CCB10 1

10/18/2019 22:22   1909475-15 10

10/18/2019 22:25   1909475-16 10

10/18/2019 22:28   1909475-17 10

10/18/2019 22:31   1909475-18 10

10/18/2019 22:34   1909475-19 10

10/18/2019 22:37   1909475-20 10

10/18/2019 22:43   RINSE 1

10/18/2019 22:46   RINSE 1

10/18/2019 22:49   CCV11 1

10/18/2019 22:55   CCB11 1

10/18/2019 22:58   IP191014-1MB 10

10/18/2019 23:01   IM191014-1LCS 10

10/18/2019 23:07   1909475-21 10

10/18/2019 23:10   1909475-22 10
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File Name: 131SMPL_
AnalRunID: IM191018-10A1
CalibRefID: IM191018-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/18/2019

10/18/2019 23:13   1909475-23 10

10/18/2019 23:16   1909475-24 10

10/18/2019 23:18   1909475-25 10

10/18/2019 23:21   1909475-25SER 50

10/18/2019 23:24   1909475-25MS 10

10/18/2019 23:27   1909475-25MSD 10

10/18/2019 23:33   RINSE 1

10/18/2019 23:36   RINSE 1

10/18/2019 23:39   CCV12 1

10/18/2019 23:45   CCB12 1

10/18/2019 23:48   1909475-25A 10

10/18/2019 23:54   1909538-2 10

10/18/2019 23:57   1909538-3 10

10/19/2019 00:00   1909538-4 10

10/19/2019 00:03   1909538-5 10

SS-FL-B2R-001-09242019-EB 10/19/2019 00:06   1909565-7 10

SS-FL-B2R-002-09242019-EB 10/19/2019 00:09   1909565-8 10

10/19/2019 00:12   1910007-4 10

10/19/2019 00:15   1910007-4SER 50

10/19/2019 00:18   1910007-4MS 10

10/19/2019 00:24   CCV13 1

10/19/2019 00:30   CCB13 1

10/19/2019 00:33   1910007-4MSD 10

10/19/2019 00:36   1910007-4A 10

10/19/2019 00:42   1910007-5 10

10/19/2019 00:45   1910007-9 10

10/19/2019 00:48   1910009-1 10

10/19/2019 00:51   1910009-2 10

10/19/2019 00:54   1910009-3 10

10/19/2019 00:57   1910009-4 10

10/19/2019 01:00   1910062-1 10

10/19/2019 01:03   1910062-2 10

10/19/2019 01:09   RINSE 1

10/19/2019 01:12   CCV14 1

10/19/2019 01:18   CCB14 1
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File Name: 166SMPL_
AnalRunID: IM191018-10A1
CalibRefID: IM191018-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/19/2019

10/19/2019 01:21   IP191017-4MB 10

10/19/2019 01:24   IM191017-4LCS 10

10/19/2019 01:30   1910098-1 10

10/19/2019 01:33   1910098-2 10

10/19/2019 01:36   1910098-3 10

10/19/2019 01:39   1910098-4 10

10/19/2019 01:42   1910098-5 10

10/19/2019 01:45   1910098-6 10

10/19/2019 01:48   1910098-7 10

10/19/2019 01:51   1910098-7SER 50

10/19/2019 01:57   CCV15 1

10/19/2019 02:02   CCB15 1

10/19/2019 02:05   1910098-7MS 10

10/19/2019 02:08   1910098-7MSD 10

10/19/2019 02:11   1910098-7A 10

10/19/2019 02:17   1910098-8 10

10/19/2019 02:20   1910137-2 10

10/19/2019 02:23   1910137-3 10

10/19/2019 02:26   1910137-4 10

10/19/2019 02:29   1910137-5 10

10/19/2019 02:32   1910138-1 10

10/19/2019 02:35   1910138-2 10

10/19/2019 02:41   CCV16 1

10/19/2019 02:47   CCB16 1

10/19/2019 02:50   1910138-3 10

10/19/2019 02:53   1910138-4 10

10/19/2019 02:56   1910138-5 10

10/19/2019 02:59   1910138-6 10

10/19/2019 03:02   1910138-7 10

10/19/2019 03:05   1910138-8 10

10/19/2019 03:11   RINSE 1

10/19/2019 03:14   RINSE 1

10/19/2019 03:17   RINSE 1

10/19/2019 03:20   RINSE 1

10/19/2019 03:23   CCV17 1
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File Name: 201SMPL_
AnalRunID: IM191018-10A1
CalibRefID: IM191018-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/19/2019

10/19/2019 03:29   CCB17 1

10/19/2019 03:32   RINSE 1

10/19/2019 03:35   RINSE 1

10/19/2019 03:38   RINSE 1

10/19/2019 03:41   RINSE 1

10/19/2019 03:44   RINSE 1

10/19/2019 03:47   RINSE 1

10/19/2019 03:50   RINSE 1

10/19/2019 03:53   RINSE 1

10/19/2019 03:56   RINSE 1
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File Name: 001CALB.
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 07:32   RINSE 1

10/9/2019 07:34   RINSE 1

10/9/2019 07:38   RINSE 1

10/9/2019 07:43   RINSE 1

10/9/2019 07:49   RINSE 1

10/9/2019 07:55   RINSE 1

10/9/2019 08:01   BLANK 1

10/9/2019 08:07   H/1000 1

10/9/2019 08:13   H/100 1

10/9/2019 08:19   H/10 1

10/9/2019 08:25   HIGH 1

10/9/2019 08:42   ICV 1

10/9/2019 08:48   ICB 1

10/9/2019 08:54   LIV 1

10/9/2019 08:57   ICSA1 1

10/9/2019 09:02   ICSAB1 1

10/9/2019 09:08   CCV1 1

10/9/2019 09:14   CCB1 1

10/9/2019 09:17   ZZZ 10

10/9/2019 09:20   ZZZ 10

10/9/2019 09:23   ZZZ 10

10/9/2019 09:26   ZZZ 10

10/9/2019 09:32   ZZZ 10

10/9/2019 09:35   ZZZ 10

10/9/2019 09:38   ZZZ 10

10/9/2019 09:41   ZZZ 10

10/9/2019 09:44   ZZZ 50

10/9/2019 09:47   ZZZ 10

10/9/2019 09:53   CCV2 1

10/9/2019 09:59   CCB2 1

10/9/2019 10:02   ZZZ 10

10/9/2019 10:05   ZZZ 10

10/9/2019 10:11   ZZZ 10

10/9/2019 10:13   ZZZ 10

10/9/2019 10:16   ZZZ 10
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File Name: 026SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 10:24   ZZZ 10

10/9/2019 10:27   ZZZ 10

10/9/2019 10:30   ZZZ 50

10/9/2019 10:33   ZZZ 10

10/9/2019 10:35   ZZZ 10

10/9/2019 10:41   RINSE 1

10/9/2019 10:44   RINSE 1

10/9/2019 10:47   CCV3 1

10/9/2019 10:53   CCB3 1

10/9/2019 10:56   ZZZ 10

10/9/2019 11:02   ZZZ 1000

10/9/2019 11:08   CCV4 1

10/9/2019 11:14   CCB4 1

10/9/2019 11:17   ZZZ 1

10/9/2019 11:20   ZZZ 10

10/9/2019 11:23   ZZZ 10

10/9/2019 11:29   ZZZ 10

10/9/2019 11:32   ZZZ 50

10/9/2019 11:35   ZZZ 10

10/9/2019 11:38   ZZZ 10

10/9/2019 11:41   ZZZ 10

10/9/2019 11:47   ZZZ 10

10/9/2019 11:50   ZZZ 10

10/9/2019 11:55   CCV5 1

10/9/2019 12:01   CCB5 1

10/9/2019 12:04   ZZZ 10

10/9/2019 12:07   ZZZ 10

10/9/2019 12:10   ZZZ 10

10/9/2019 12:13   ZZZ 10

10/9/2019 12:16   ZZZ 10

10/9/2019 12:19   ZZZ 10

10/9/2019 12:22   ZZZ 10

10/9/2019 12:25   ZZZ 10

10/9/2019 12:28   ZZZ 10

10/9/2019 12:31   ZZZ 10
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File Name: 061SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 12:37   RINSE 1

10/9/2019 12:40   RINSE 1

10/9/2019 12:43   CCV6 1

10/9/2019 12:49   CCB6 1

10/9/2019 12:52   ZZZ 10

10/9/2019 12:58   CCV7 1

10/9/2019 13:04   CCB7 1

10/9/2019 13:07   IP190928-2MB 10

10/9/2019 13:10   IM190928-2LCS 10

10/9/2019 13:13   IM190928-2LCSD 10

10/9/2019 13:19   1909534-1 10

10/9/2019 13:22   1909534-2 10

10/9/2019 13:25   1909534-3 10

10/9/2019 13:28   1909534-4 10

10/9/2019 13:31   1909534-5 10

10/9/2019 13:34   1909534-6 10

10/9/2019 13:37   1909534-7 10

10/9/2019 13:43   CCV8 1

10/9/2019 13:49   CCB8 1

10/9/2019 13:52   1909534-8 10

10/9/2019 13:55   1909534-9 10

10/9/2019 13:58   1909534-10 10

10/9/2019 14:01   1909534-11 10

10/9/2019 14:04   1909534-12 10

10/9/2019 14:07   1909534-13 10

10/9/2019 14:10   1909534-14 10

10/9/2019 14:13   1909534-15 10

10/9/2019 14:16   1909534-16 10

10/9/2019 14:19   1909534-17 10

10/9/2019 14:25   CCV9 1

10/9/2019 14:31   CCB9 1

10/9/2019 14:34   1909534-18 10

10/9/2019 14:37   1909534-19 10

10/9/2019 14:40   1909534-20 10

10/9/2019 14:46   RINSE 1
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File Name: 096SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 14:49   RINSE 1

10/9/2019 14:52   CCV10 1

10/9/2019 14:57   CCB10 1

10/9/2019 15:00   IP191002-3MB 10

10/9/2019 15:03   IM191002-3LCS 10

10/9/2019 15:09   1909467-1 10

10/9/2019 15:12   1909467-2 10

10/9/2019 15:15   1909467-3 10

10/9/2019 15:18   1909467-4 10

10/9/2019 15:21   1909467-5 10

10/9/2019 15:24   1909467-6 10

10/9/2019 15:27   1909467-7 10

10/9/2019 15:30   1909467-8 10

10/9/2019 15:36   CCV11 1

10/9/2019 15:42   CCB11 1

10/9/2019 15:45   1909467-9 10

10/9/2019 15:48   1909467-10 10

10/9/2019 15:51   1909467-11 10

10/9/2019 15:54   1909467-12 10

10/9/2019 15:57   1909481-5 10

10/9/2019 16:00   1909481-13 10

10/9/2019 16:03   1909481-13SER 50

10/9/2019 16:06   1909481-13MS 10

10/9/2019 16:09   1909481-13MSD 10

10/9/2019 16:12   1909481-13A 10

10/9/2019 16:18   CCV12 1

10/9/2019 16:24   CCB12 1

10/9/2019 16:27   1909511-1 10

10/9/2019 16:30   1909511-2 10

10/9/2019 16:33   1909511-3 10

10/9/2019 16:36   1909511-4 10

10/9/2019 16:39   1909511-5 10

10/9/2019 16:42   1909511-6 10

10/9/2019 16:48   RINSE 1

10/9/2019 16:51   RINSE 1
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File Name: 131SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 16:54   CCV13 1

10/9/2019 17:00   CCB13 1

10/9/2019 17:03   IP191002-2MB 10

10/9/2019 17:06   IM191002-2LCS 10

10/9/2019 17:12   1909217-2 10

10/9/2019 17:15   1909217-2SER 50

10/9/2019 17:18   1909217-2MS 10

10/9/2019 17:21   1909217-2MSD 10

10/9/2019 17:24   1909217-2A 10

10/9/2019 17:29   1909217-3 10

10/9/2019 17:32   1909217-6 10

10/9/2019 17:35   1909217-7 10

10/9/2019 17:41   CCV14 1

10/9/2019 17:47   CCB14 1

10/9/2019 17:50   1909217-8 10

10/9/2019 17:53   1909217-9 10

10/9/2019 17:56   1909232-1 10

10/9/2019 17:59   1909232-2 10

10/9/2019 18:02   1909232-3 10

10/9/2019 18:05   1909232-4 10

10/9/2019 18:08   1909241-3 10

10/9/2019 18:11   1909241-4 10

10/9/2019 18:14   1909241-5 10

10/9/2019 18:17   1909241-6 10

10/9/2019 18:23   CCV15 1

10/9/2019 18:29   CCB15 1

10/9/2019 18:32   1909241-7 10

10/9/2019 18:35   1909241-8 10

10/9/2019 18:38   1909241-9 10

10/9/2019 18:41   1909241-10 10

10/9/2019 18:44   1909438-5 10

10/9/2019 18:47   1909438-6 10

10/9/2019 18:53   RINSE 1

10/9/2019 18:56   RINSE 1

10/9/2019 18:59   CCV16 1
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File Name: 166SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 19:05   CCB16 1

10/9/2019 19:08   FP190927-3MB 10

10/9/2019 19:11   ZZZ 1

10/9/2019 19:14   IM190930-3LCS 10

10/9/2019 19:20   1909479-1 10

10/9/2019 19:23   1909479-2 10

10/9/2019 19:26   1909513-1 10

10/9/2019 19:29   1909513-1SER 50

10/9/2019 19:32   1909513-1MS 10

10/9/2019 19:35   1909513-1MSD 10

10/9/2019 19:38   1909513-1A 10

10/9/2019 19:44   CCV17 1

10/9/2019 19:50   CCB17 1

10/9/2019 19:53   1909513-2 10

10/9/2019 19:56   1909514-1 10

10/9/2019 19:59   1909514-2 10

10/9/2019 20:02   1909526-1 10

10/9/2019 20:05   1909526-1SER 50

10/9/2019 20:08   1909526-1MS 10

10/9/2019 20:11   1909526-1MSD 10

10/9/2019 20:14   1909526-1A 10

10/9/2019 20:20   1909526-2 10

10/9/2019 20:23   1909549-1 10

10/9/2019 20:28   CCV18 1

10/9/2019 20:34   CCB18 1

10/9/2019 20:37   1909549-2 10

10/9/2019 20:40   1909549-3 10

10/9/2019 20:43   1909552-1 10

10/9/2019 20:46   1909552-2 10

10/9/2019 20:49   1909553-1 10

10/9/2019 20:52   1909553-2 10

10/9/2019 20:58   RINSE 1

10/9/2019 21:01   RINSE 1

10/9/2019 21:04   CCV19 1

10/9/2019 21:10   CCB19 1
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File Name: 201SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 21:13   IP191004-5MB 10

10/9/2019 21:16   IM191004-5LCS 10

10/9/2019 21:22   1909564-21 10

10/9/2019 21:25   1909564-22 10

SS-FL-B2R-021-09242019 10/9/2019 21:28   1909565-1 10

SS-FL-B2R-022-09242019 10/9/2019 21:31   1909565-2 10

SS-FL-B2R-023-09242019 10/9/2019 21:34   1909565-3 10

SS-FL-B2R-023-09242019 10/9/2019 21:37   1909565-3SER 50

SS-FL-B2R-023-09242019 10/9/2019 21:40   1909565-3MS 10

SS-FL-B2R-023-09242019 10/9/2019 21:43   1909565-3MSD 10

10/9/2019 21:49   CCV20 1

10/9/2019 21:55   CCB20 1

SS-FL-B2R-023-09242019 10/9/2019 21:58   1909565-3A 10

SS-FL-B2R-023-09242019-DU 10/9/2019 22:04   1909565-4 10

SS-FL-B2R-024-09242019 10/9/2019 22:07   1909565-5 10

SS-FL-B2R-025-09242019 10/9/2019 22:10   1909565-6 10

10/9/2019 22:13   1909594-1 10

10/9/2019 22:19   ZZZ 1

10/9/2019 22:25   1910013-1 10

10/9/2019 22:28   1910034-21 10

10/9/2019 22:31   1910034-22 10

10/9/2019 22:33   1910035-1 10

10/9/2019 22:39   CCV21 1

10/9/2019 22:45   CCB21 1

10/9/2019 22:48   1910035-2 10

10/9/2019 22:51   1910035-3 10

10/9/2019 22:54   1910035-3SER 50

10/9/2019 22:57   1910035-3MS 10

10/9/2019 23:00   1910035-3MSD 10

10/9/2019 23:03   1910035-3A 10

10/9/2019 23:09   1910035-4 10

10/9/2019 23:12   1910035-5 10

10/9/2019 23:15   1910035-6 10

10/9/2019 23:21   RINSE 1

10/9/2019 23:24   RINSE 1
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File Name: 236SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/9/2019

10/9/2019 23:27   CCV22 1

10/9/2019 23:33   CCB22 1

10/9/2019 23:36   IP191002-1MB 10

10/9/2019 23:39   IM191002-1LCS 10

10/9/2019 23:45   1909242-5 10

10/9/2019 23:48   1909242-5SER 50

10/9/2019 23:51   1909242-5MS 10

10/9/2019 23:54   1909242-5MSD 10

10/9/2019 23:57   1909242-5A 10

10/10/2019 00:03   1909242-6 10

10/10/2019 00:06   1909242-7 10

10/10/2019 00:09   1909242-7SER 50

10/10/2019 00:15   CCV23 1

10/10/2019 00:21   CCB23 1

10/10/2019 00:24   1909242-7MS 10

10/10/2019 00:27   1909242-7MSD 10

10/10/2019 00:29   1909242-7A 10

10/10/2019 00:35   1909375-1 10

10/10/2019 00:38   1909375-2 10

10/10/2019 00:41   1909375-6 10

10/10/2019 00:44   1909375-7 10

10/10/2019 00:47   1909383-1 10

10/10/2019 00:50   1909383-2 10

10/10/2019 00:53   1909383-7 10

10/10/2019 00:59   CCV24 1

10/10/2019 01:05   CCB24 1

10/10/2019 01:08   1909383-8 10

10/10/2019 01:11   1909419-4 10

10/10/2019 01:14   1909419-5 10

10/10/2019 01:17   1909419-6 10

10/10/2019 01:20   1909419-7 10

10/10/2019 01:23   1909419-10 10

10/10/2019 01:26   1909419-11 10

10/10/2019 01:32   RINSE 1

10/10/2019 01:35   RINSE 1
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File Name: 271SMPL_
AnalRunID: IM191009-20A1
CalibRefID: IM191009-20A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/10/2019

10/10/2019 01:38   RINSE 1

10/10/2019 01:41   RINSE 1

10/10/2019 01:44   CCV25 1

10/10/2019 01:50   CCB25 1

10/10/2019 01:53   RINSE 1

10/10/2019 01:56   RINSE 1

10/10/2019 01:59   RINSE 1

10/10/2019 02:02   RINSE 1

10/10/2019 02:05   RINSE 1

10/10/2019 02:08   RINSE 1

10/10/2019 02:11   RINSE 1

10/10/2019 02:14   RINSE 1

10/10/2019 02:17   RINSE 1

10/10/2019 02:20   RINSE 1

10/10/2019 02:23   RINSE 1

10/10/2019 02:26   RINSE 1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW7470A    

Mercury

Date Analyzed: 03-Oct-19

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 03-Oct-19

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG191003-1
% Moisture: N/A

ml
ml

Run ID: HG191003-1A2
QCBatchID: HG191003-1-1

Method Blank

Lab ID: HG191003-1MB

MG/LResult Units:

File Name: HG191003-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.00021 0.000060.00006 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW7470A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/03/2019

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 10/03/2019

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG191003-1
% Moisture: N/A

ml
ml

Run ID: HG191003-1A2
QCBatchID: HG191003-1-1

Lab ID: HG191003-1LCS

MG/LResult Units:
Clean DF: 1

File Name: HG191003-1Prep Method: METHOD

MERCURY 0.001 0.00020.000962 96 80 - 120%7439-97-6
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Prep Batch ID:  HG191003-1

Start Date: 10/03/19
Start Time: 8:23

End Date: 10/03/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/03/19

Time Validated: 14:48

Batch Created By: afs

Date Created: 10/03/19

Time Created: 8:23Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191003-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 20 20 1909574XXXXXXHG191003-1

LCS WATER NONE 1XXXXXX 20 20 1909574XXXXXXHG191003-1

MS WATER NONE 1XXXXXX 20 20 1909574XXXXXX1909574-8

MSD WATER NONE 1XXXXXX 20 20 1909574XXXXXX1909574-8

SMP WATER NONE 1XXXXXX 20 20 1909534XXXXXX1909534-16

SMP WATER NONE 1XXXXXX 20 20 1909534XXXXXX1909534-17

SMP WATER NONE 1XXXXXX 20 20 1909534XXXXXX1909534-18

SMP WATER NONE 1XXXXXX 20 20 1909534XXXXXX1909534-19

SMP WATER NONE 1XXXXXX 20 20 1909534XXXXXX1909534-20

SMP WATER NONE 19/24/2019 20 20 1909565SS-FL-B2R-001-09242019-EB1909565-7

SMP WATER NONE 19/24/2019 20 20 1909565SS-FL-B2R-002-09242019-EB1909565-8

SMP WATER NONE 1XXXXXX 20 20 1909574XXXXXX1909574-14

SMP WATER NONE 1XXXXXX 20 20 1909574XXXXXX1909574-16

SMP WATER NONE 1XXXXXX 20 20 1909574XXXXXX1909574-18

SMP WATER NONE 1XXXXXX 20 20 1909574XXXXXX1909574-5

SMP WATER NONE 1XXXXXX 20 20 1909574XXXXXX1909574-8

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 1 of 1 Thursday, January 09, 2020Date Printed:
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7470

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Run ID: HG191003-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.000940 94 90 - 110ICV Initial Calibration 10/3/2019 13:18

N/A0.002 0.00020.00200 100 80 - 120CCV1 Continuing Calibration 10/3/2019 13:44

N/A0.002 0.00020.00202 101 80 - 120CCV2 Continuing Calibration 10/3/2019 14:09

N/A0.002 0.00020.00200 100 80 - 120CCV3 Continuing Calibration 10/3/2019 14:29
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7470

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Run ID: HG191003-1A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U10/3/2019Initial Calibration 13:20

CCB1 0.0000707 0.0002 U10/3/2019Continuing Calibration 13:46

CCB2 0.0000707 0.0002 U10/3/2019Continuing Calibration 14:11

CCB3 0.0000707 0.0002 U10/3/2019Continuing Calibration 14:31

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: hg1909565-1

LIMS Version:  7.001
ALS -- Fort Collins

70 of 371



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG191003-1
AnalRunID: HG191003-1A1
CalibRefID: HG191003-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/3/2019

10/3/2019 12:37CA

10/3/2019 12:39StanDUP

10/3/2019 12:41StanDUP

10/3/2019 12:43ZZZ 1

10/3/2019 12:45StanDUP

10/3/2019 12:47StanDUP

10/3/2019 12:50StanDUP

10/3/2019 13:05StanDUP

10/3/2019 13:13ZZZ 1

10/3/2019 13:18ICV 1

10/3/2019 13:20ICB 1

10/3/2019 13:22CRA1 1

10/3/2019 13:24HG191003-1MB 1

10/3/2019 13:26EX191001-4MB 1

10/3/2019 13:28EX191001-5MB 1

10/3/2019 13:31HG191003-1LCS 1

10/3/2019 13:331909349-5 1

10/3/2019 13:351909349-6 1

10/3/2019 13:371909485-2 1

10/3/2019 13:391909517-3 1

10/3/2019 13:411909519-4 1

10/3/2019 13:44CCV1 1

10/3/2019 13:46CCB1 1

10/3/2019 13:481909519-5 1

10/3/2019 13:501909519-6 1

10/3/2019 13:521909534-16 1

10/3/2019 13:541909534-17 1

10/3/2019 13:561909534-18 1

10/3/2019 13:591909534-19 1

10/3/2019 14:011909534-20 1

SS-FL-B2R-001-09242019-EB 10/3/2019 14:031909565-7 1

SS-FL-B2R-002-09242019-EB 10/3/2019 14:051909565-8 1

10/3/2019 14:071909567-2 1

10/3/2019 14:09CCV2 1

10/3/2019 14:11CCB2 1
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File Name: HG191003-1
AnalRunID: HG191003-1A1
CalibRefID: HG191003-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/3/2019

10/3/2019 14:141909574-5 1

10/3/2019 14:161909574-8 1

10/3/2019 14:181909574-8MS 1

10/3/2019 14:201909574-8MSD 1

10/3/2019 14:221909574-14 1

10/3/2019 14:241909574-16 1

10/3/2019 14:261909574-18 1

10/3/2019 14:29CCV3 1

10/3/2019 14:31CCB3 1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW7471B    

Mercury

Date Analyzed: 07-Oct-19

Date Collected: N/A

Sample Matrix: SOLID

Cleanup: NONE
Basis: N/A

Date Extracted: 03-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191003-2
% Moisture: N/A

g
ml

Run ID: HG191007-1A2
QCBatchID: HG191003-2-1

Method Blank

Lab ID: HG191003-2MB

MG/KGResult Units:

File Name: HG191007-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.000088 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW7471B    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/07/2019

Date Collected: N/A

Sample Matrix: SOLID

Cleanup: NONE
Basis: N/A

Date Extracted: 10/03/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191003-2
% Moisture: N/A

g
ml

Run ID: HG191007-1A2
QCBatchID: HG191003-2-1

Lab ID: HG191003-2LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191007-1Prep Method: METHOD

MERCURY 0.167 0.03330.166 100 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Method SW7471B    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 07-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 03-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191003-2
% Moisture: 0.1

g
ml

Run ID: HG191007-1A2
QCBatchID: HG191003-2-1

LabID: 1909565-3MS
Field ID: SS-FL-B2R-023-09242019

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191007-1

MERCURY 0.3340.0334 100 80 - 120%7439-97-6 0.00006 U 0.334

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 07-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 03-Oct-19

Sample Aliquot: 0.601
Final Volume: 100

Prep Batch: HG191003-2
% Moisture: 0.1

g
ml

Run ID: HG191007-1A2
QCBatchID: HG191003-2-1

LabID: 1909565-3MSD
Field ID: SS-FL-B2R-023-09242019

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191007-1

MERCURY 200.0333 17439-97-6 990.33 0.333

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: HG1909565-2

LIMS Version:  7.001

ALS -- Fort Collins

76 of 371



Prep Batch ID:  HG191003-2

Start Date: 10/03/19
Start Time: 11:00

End Date: 10/03/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/07/19

Time Validated: 7:28

Batch Created By: afs

Date Created: 10/03/19

Time Created: 11:00Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191003-2-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOLID NONE 1XXXXXX 0.6 100 1909565XXXXXXHG191003-2

LCS SOLID NONE 1XXXXXX 0.6 100 1909565XXXXXXHG191003-2

MS SOLID NONE 19/24/2019 0.6 100 1909565SS-FL-B2R-023-092420191909565-3

MSD SOLID NONE 19/24/2019 0.601 100 1909565SS-FL-B2R-023-092420191909565-3

SMP SOLID NONE 1XXXXXX 0.601 100 1909564XXXXXX1909564-17

SMP SOLID NONE 1XXXXXX 0.601 100 1909564XXXXXX1909564-18

SMP SOLID NONE 1XXXXXX 0.602 100 1909564XXXXXX1909564-19

SMP SOLID NONE 1XXXXXX 0.603 100 1909564XXXXXX1909564-20

SMP SOLID NONE 1XXXXXX 0.607 100 1909564XXXXXX1909564-21

SMP SOLID NONE 1XXXXXX 0.602 100 1909564XXXXXX1909564-22

SMP SOLID NONE 19/24/2019 0.602 100 1909565SS-FL-B2R-021-092420191909565-1

SMP SOLID NONE 19/24/2019 0.609 100 1909565SS-FL-B2R-022-092420191909565-2

SMP SOLID NONE 19/24/2019 0.602 100 1909565SS-FL-B2R-023-092420191909565-3

SMP SOLID NONE 19/24/2019 0.608 100 1909565SS-FL-B2R-023-09242019-DUP1909565-4

SMP SOLID NONE 19/24/2019 0.601 100 1909565SS-FL-B2R-024-092420191909565-5

SMP SOLID NONE 19/24/2019 0.604 100 1909565SS-FL-B2R-025-092420191909565-6

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 1 of 1 Thursday, January 09, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Run ID: HG191007-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00100 100 90 - 110ICV Initial Calibration 10/7/2019 8:07

N/A0.002 0.00020.00201 101 80 - 120CCV1 Continuing Calibration 10/7/2019 8:33

N/A0.002 0.00020.00200 100 80 - 120CCV2 Continuing Calibration 10/7/2019 8:59

N/A0.002 0.00020.00200 100 80 - 120CCV3 Continuing Calibration 10/7/2019 9:24

N/A0.002 0.00020.00203 101 80 - 120CCV4 Continuing Calibration 10/7/2019 9:50

N/A0.002 0.00020.00204 102 80 - 120CCV5 Continuing Calibration 10/7/2019 10:16

N/A0.002 0.00020.00207 103 80 - 120CCV6 Continuing Calibration 10/7/2019 10:42

N/A0.002 0.00020.00209 105 80 - 120CCV7 Continuing Calibration 10/7/2019 10:57
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Run ID: HG191007-1A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U10/7/2019Initial Calibration 8:09

CCB1 0.0000707 0.0002 U10/7/2019Continuing Calibration 8:35

CCB2 0.0000707 0.0002 U10/7/2019Continuing Calibration 9:01

CCB3 0.0000707 0.0002 U10/7/2019Continuing Calibration 9:26

CCB4 0.0000707 0.0002 U10/7/2019Continuing Calibration 9:52

CCB5 0.0000707 0.0002 U10/7/2019Continuing Calibration 10:18

CCB6 0.0000707 0.0002 U10/7/2019Continuing Calibration 10:44

CCB7 0.0000707 0.0002 U10/7/2019Continuing Calibration 10:59
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG191007-1
AnalRunID: HG191007-1A1
CalibRefID: HG191007-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/7/2019

10/7/2019 7:37CA

10/7/2019 7:39StanDUP

10/7/2019 7:42StanDUP

10/7/2019 7:44StanDUP

10/7/2019 7:46StanDUP

10/7/2019 7:48StanDUP

10/7/2019 7:50StanDUP

10/7/2019 8:07ICV 1

10/7/2019 8:09ICB 1

10/7/2019 8:11CRA1 1

10/7/2019 8:14HG191003-2MB 1

10/7/2019 8:16HG191003-2LCS 1

10/7/2019 8:181909564-17 1

10/7/2019 8:201909564-18 1

10/7/2019 8:221909564-19 1

10/7/2019 8:241909564-20 1

10/7/2019 8:261909564-21 1

10/7/2019 8:291909564-22 1

SS-FL-B2R-021-09242019 10/7/2019 8:311909565-1 1

10/7/2019 8:33CCV1 1

10/7/2019 8:35CCB1 1

SS-FL-B2R-022-09242019 10/7/2019 8:371909565-2 1

SS-FL-B2R-023-09242019 10/7/2019 8:391909565-3 1

SS-FL-B2R-023-09242019 10/7/2019 8:421909565-3MS 1

SS-FL-B2R-023-09242019 10/7/2019 8:441909565-3MSD 1

SS-FL-B2R-023-09242019-DU 10/7/2019 8:461909565-4 1

SS-FL-B2R-024-09242019 10/7/2019 8:481909565-5 1

SS-FL-B2R-025-09242019 10/7/2019 8:501909565-6 1

10/7/2019 8:521910032-1 1

10/7/2019 8:541910032-2 1

10/7/2019 8:561910032-3 1

10/7/2019 8:59CCV2 1

10/7/2019 9:01CCB2 1

10/7/2019 9:031910032-3MS 1

10/7/2019 9:051910032-3MSD 1

Page 1 of 3 Thursday, January 09, 2020Date Printed:
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File Name: HG191007-1
AnalRunID: HG191007-1A1
CalibRefID: HG191007-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/7/2019

10/7/2019 9:071910032-4 1

10/7/2019 9:091910032-6 1

10/7/2019 9:121910032-7 1

10/7/2019 9:141910032-8 1

10/7/2019 9:161910032-9 1

10/7/2019 9:18HG191003-3MB 1

10/7/2019 9:20HG191003-3LCS 1

10/7/2019 9:221910032-10 1

10/7/2019 9:24CCV3 1

10/7/2019 9:26CCB3 1

10/7/2019 9:291910032-11 1

10/7/2019 9:311910034-1 1

10/7/2019 9:331910034-2 1

10/7/2019 9:351910034-3 1

10/7/2019 9:371910034-3MS 1

10/7/2019 9:391910034-3MSD 1

10/7/2019 9:421910034-4 1

10/7/2019 9:441910034-5 1

10/7/2019 9:461910034-6 1

10/7/2019 9:481910034-7 1

10/7/2019 9:50CCV4 1

10/7/2019 9:52CCB4 1

10/7/2019 9:541910034-8 1

10/7/2019 9:571910034-9 1

10/7/2019 9:591910034-10 1

10/7/2019 10:011910034-11 1

10/7/2019 10:031910034-12 1

10/7/2019 10:051910034-13 1

10/7/2019 10:071910034-14 1

10/7/2019 10:091910034-15 1

10/7/2019 10:121910034-16 1

10/7/2019 10:141910034-17 1

10/7/2019 10:16CCV5 1

10/7/2019 10:18CCB5 1

10/7/2019 10:201910034-18 1
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File Name: HG191007-1
AnalRunID: HG191007-1A1
CalibRefID: HG191007-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/7/2019

10/7/2019 10:22HG191003-4MB 1

10/7/2019 10:24HG191003-4LCS 1

10/7/2019 10:271910034-19 1

10/7/2019 10:291910034-20 1

10/7/2019 10:311910034-21 1

10/7/2019 10:331910034-22 1

10/7/2019 10:351910035-1 1

10/7/2019 10:371910035-2 1

10/7/2019 10:391910035-3 1

10/7/2019 10:42CCV6 1

10/7/2019 10:44CCB6 1

10/7/2019 10:461910035-3MS 1

10/7/2019 10:481910035-3MSD 1

10/7/2019 10:501910035-4 1

10/7/2019 10:521910035-5 1

10/7/2019 10:541910035-6 1

10/7/2019 10:57CCV7 1

10/7/2019 10:59CCB7 1
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Header Information for Analytical Sequence 19J09i00 

Instrument: Agilent ICPMS Model 7700X; Serial No. JP09400112 
Software Revision:  B.01.01 
Date of Analysis: 10/09/2019 
Analyst: Nicole C. Chirban 
 

Calibration Standards 
High Calibration Standard: ST190125-1 (expires 12/31/2021) 
This standard contains the following elements at the listed concentrations (ng/ml). 
 

100,000 - Na 
50,000 - Ca, K 
10,000 - Mg 
5,000 - Fe, Al 
3,000 - Ti 
2,000 - Zn 
1,000 - B, Cu, Li 
500 - Cr, Ni, Sn 
200 - Mn 
100 - V, Co, As, Se, Mo, Ba, Sr 
50 - Pb, Be 
30 - Sb, Cd, La, Ce, Pr, Nd 
20 - Y 
10 - Th, U, Ag 
2 - Tl 
 

1/10, 1/100, and 1/1000 dilutions of the High Calibration Standard are prepared daily to 
provide additional calibration standards. 
 
 

ICV 
The ICV is prepared by diluting 1ml of the 2nd Source intermediate (ST190125-2, expires  
09/06/2019) to 5ml giving the following concentrations (ng/ml). 
 

20,000 - Na 
10,000 - Ca, K 
2,000 - Mg 
1,000 - Fe, Al 
400 - Zn, Ti 
200 - B, Cu, Li 
100 - Cr, Ni, Sn 
60 - Nd 
40 - Mn 
20 - V, Co, As, Se, Mo, Ba, Sr 
10 - Pb, Be 
6 - Sb, Cd, La, Ce, Pr, Nd 
4 - Y 
2 - Th, U, Ag 
0.4 - Tl 
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LIV 
 

The LIV is prepared by diluting 0.05ml of the Reporting Limit Verification Spike 
Solution (ST181018-3 expires 09/30/2020) to 50ml giving the following concentrations 
(ng/ml). 
 
 

100 - Na, Ca, K 
20 - Ti 
15 - B 
10 - Al, Fe, Mg, Zn 
2 - Cu, Li, Ni 
1 - Cr, Se, Sn 
0.5 - Ba, Co, Mn, Sr, V  
0.2 - As, Cd, Mo, Pb 
0.1 - Sb 
0.05 - Ag, Be, Ce, La, Nd, Pr, Y 
0.02 - Th 
0.01- U, Tl 

 
 
 
 
 
 

ICSA 
 
 
The ICSA is prepared by diluting 0.5ml of ICSA intermediate (ST190130-1, expires 
10/27/2021) to a final volume of 50ml giving the following concentrations (ng/ml). 
 
 

42,500,000 - Cl 
30,000 - Ca 
25,000 - Fe, Na 
20,000 - C 
10,000 - Al, K, Mg, P, S 
200 - Mo, Ti 
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ICSAB 
 
The ICSAB is prepared by diluting 0.5ml of ICSA intermediate (ST190130-1, expires 
10/27/2021) and 5ml of High Calibration Standard: ST190125-1 (expires 12/31/2021) to 
a final volume of 50ml.  The ICSAB contains the following elements at the listed 
concentrations (ng/ml). 
 

42,500,000 - Cl 
35,000 - Ca, Na 
25,500 - Fe 
20,000 - C 
15,000 - K 
11,000 - Mg 
10,500 - Al 
10,000 - P, S 
400 - Ti 
210 - Mo 
200 - Zn 
100 - B, Cu, Li 
50 - Cr, Ni, Sn 
20 - Mn 
10 - V, Co, As, Se, Ba, Sr 
5 - Pb, Be 
3 - Sb, Cd, La, Ce, Pr, Nd 
2 - Y 
1 - Th, U, Ag 
0.2 - Tl 
 

CCV 
 

The CCV is prepared by diluting 5ml of the High Calibration Standard: ST190125-1 
(expires 12/31/2021) to a final volume of 50ml. The CCV contains the following 
elements at the listed concentrations (ng/ml). 
 

10,000 - Na 
5,000 - Ca, K 
1,000 - Mg 
500 - Fe, Al 
300 - Ti 
200 - Zn 
100 - B, Cu, Li 
50 - Cr, Ni, Sn 
20 - Mn 
10 - V, Co, As, Se, Mo, Ba, Sr 
5 - Pb, Be 
3 - Sb, Cd, La, Ce, Pr, Nd 
2 - Y 
1 - Th, U, Ag 
0.2 - Tl 
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Linear Dynamic Range Standards 
 
The LDR standard is prepared by diluting 1ml of the High Calibration Standard 
Intermediate Mix (ST190121-2, expires 12/31/2021) to a final volume of 10ml.  The 
LDR standard contains the following elements at the listed concentrations (ng/ml). 
 

100,000 - Mg 
50,000 - Fe, Al 
30,000 - Ti 
20,000 - Zn 
10,000 - B, Cu, Li 
5,000 - Cr, Ni, Sn 
2,000 - Mn 
1,000 - V, Co, As, Se, Mo, Ba, Sr 
500 - Pb, Be 
300 - Sb, Cd, La, Ce, Pr, Nd 
200 - Y 
100 - Th, U, Ag 
20 - Tl 

 
 

LDR-Ca,Na,K 
 

1000 Na 
 

The 1000 Na standard is prepared by diluting 1ml of the 10000mg/L Na stock solution 
(ST180301-7, expires 09/30/2024) to a final volume of 10ml.  The 1000 Na standard 
contains Na at 1000000 ng/ml. 
 
 

500 Ca 
 
The 500 Ca standard is prepared by diluting 0.5ml of the 10000mg/L Ca stock solution 
(ST180302-40, expires 09/30/2024) to a final volume of 10ml.  The 500 Ca standard 
contains Ca at 500000 ng/ml. 
 
 

500 K 
 
The 500 K standard is prepared by diluting 0.5ml of the 10000mg/L K stock solution 
(ST180302-41, expires 04/03/2024) to a final volume of 10ml.  The 500 K standard 
contains K at 500000 ng/ml. 
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Linear Dynamic Range 
 

The instrument Linear Dynamic Range (LDR) is determined once every month.  The 
current LDR was determined on 09/11/2019.  The instrument LDR is given below 
(ng/ml). 
 

1,000,000 - Na 
500,000 - Ca, K 
100,000 - Mg 
50,000 - Fe, Al 
30,000 - Ti 
20,000 - Zn 
10,000 - B, Cu, Li 
5,000 - Cr, Ni, Sn 
2,000 - Mn 
1,000 - V, Co, As, Se, Mo, Ba, Sr 
500 - Pb, Be 
300 - Sb, Cd, La, Ce, Pr, Nd 
200 - Y, U 
100 - Th, Ag 
20 - Tl 

 
 

ICB/CCB and all diluent 
 

1% HNO3, 1%HCl in double deionized water 
    
HNO3 Lot No. 197345   
HCl Lot No.  212747 
 
 
 

Internal Standards 
 

     The internal standard intermediate contains 1 PPM each of Ga, Ge, Pt, In, Rh, Bi and 
Sc. This intermediate is added to all standards and samples in the same proportion by a 
peristaltic pump. 
 

Ga - ST190204-3, expires 09/30/2024 
Ge - ST190204-2, expires 05/30/2021 
Pt - ST190118-3, expires 04/30/2025 
In - ST190118-7, expires 10/19/2022 
Rh - ST190118-5, expires 03/15/2021 
Bi - ST190118-1, expires 04/30/2025 
Sc - ST190118-4, expires 10/19/2022 
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Pipet ID Numbers 
 

1.0 to 5.0 ml  --  M-07 
0.1 to 1.0ml   -- M-61 

0.01 to 0.1ml  --  M-57 
 

 
Dilutions 

  
2X dilutions made by diluting 5ml of sample to 10ml final volume 
5X dilutions made by diluting 1ml of sample to 5ml final volume 
10X dilutions made by diluting 1ml of sample to 10ml final volume 
50X dilutions made by diluting 0.1ml of sample to 5ml final volume 
100X dilutions made by diluting 0.1ml of sample to 10ml final volume 
200X dilutions made by diluting 0.05ml of sample to 10ml final volume 
500X dilutions made by diluting 0.02ml of sample to 10ml final volume 

 
 

Analytical Spikes 
1909481-13A, 1909217-2A, 1909513-1A, 1909526-1A, 1909565-3A, 1910035-3A, 
1909242-5A, and 1909242-7A were post spiked by diluting the High Calibration 
Standard (ST190125-1, expires 12/31/2021) and the Cation Spike (ST180709-5, expires 
09/30/2019) 500 fold then ten-fold dilution of the sample digestates. 
 
 

Daily Maintenance Items 
 

1. Check / change pump tubing 
2. Check / clean drain containers 
3. Tune instrument per manufacturer’s procedures 
4. Perform resolution / mass calibration / stability test and print QC tune report 

 
 

Monthly Maintenance Items 
 

1. Check / clean torch and cones 
2. Check / clean nebulizer and spray chamber 
3. Check / fill water recirculating reservoir 
4. Check / fill vacuum pump oil  

 
 

Additional Comments 
 

No additional comments. 

90 of 371



P
ag

e
 1

 /
 1

1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

3

B
at

c
h
 F

o
ld

e
r:

A
n
al

ys
is

 F
ile

:

T
u
n
e
 S

te
p:

C
:\

IC
P

M
H

\
1
\
D

A
T
A

\
1
9
J
0
9
h
0
0
.B

\

1
9
J
0
9
h
0
0
.b

at
c
h
.x

m
l

#
1
 n

o
ga

s.
u

#
2
 h

e
h
e
.u

R
jc

t
A

c
q.

 D
at

e
-
T
im

e
D

at
a 

F
ile

S
am

pl
e
 N

am
e

T
yp

e
L
e
ve

l
D

ilu
ti
o
n

1
1
0
/
9
/
2
0
1
9
 0

7
:3

2
:0

0
0
0
1
C

A
L
B

.D
R

IN
S
E

C
al

B
lk

1
1
.0

0
0
0

2
1
0
/
9
/
2
0
1
9
 0

7
:3

4
:5

8
0
0
2
C

A
L
B

.D
R

IN
S
E

C
al

B
lk

1
1
.0

0
0
0

3
1
0
/
9
/
2
0
1
9
 0

7
:3

8
:0

0
0
0
3
C

A
L
B

.D
R

IN
S
E

C
al

B
lk

1
1
.0

0
0
0

4
1
0
/
9
/
2
0
1
9
 0

7
:4

3
:5

5
0
0
4
C

A
L
B

.D
R

IN
S
E

C
al

B
lk

1
1
.0

0
0
0

5
1
0
/
9
/
2
0
1
9
 0

7
:4

9
:5

1
0
0
5
C

A
L
B

.D
R

IN
S
E

C
al

B
lk

1
1
.0

0
0
0

6
1
0
/
9
/
2
0
1
9
 0

7
:5

5
:5

2
0
0
6
C

A
L
B

.D
R

IN
S
E

C
al

B
lk

1
1
.0

0
0
0

7
1
0
/
9
/
2
0
1
9
 0

8
:0

1
:4

9
0
0
7
C

A
L
B

.D
B

L
A

N
K

C
al

B
lk

1
1
.0

0
0
0

8
1
0
/
9
/
2
0
1
9
 0

8
:0

7
:4

5
0
0
8
C

A
L
S
.D

H
/
1
0
0
0

C
al

S
td

2
1
.0

0
0
0

9
1
0
/
9
/
2
0
1
9
 0

8
:1

3
:4

0
0
0
9
C

A
L
S
.D

H
/
1
0
0

C
al

S
td

3
1
.0

0
0
0

1
0

1
0
/
9
/
2
0
1
9
 0

8
:1

9
:3

6
0
1
0
C

A
L
S
.D

H
/
1
0

C
al

S
td

4
1
.0

0
0
0

1
1

1
0
/
9
/
2
0
1
9
 0

8
:2

5
:2

8
0
1
1
C

A
L
S
.D

H
IG

H
C

al
S
td

5
1
.0

0
0
0

1
2

1
0
/
9
/
2
0
1
9
 0

8
:4

2
:1

4
0
0
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

IC
V

6
-
IC

V
1
.0

0
0
0

1
3

1
0
/
9
/
2
0
1
9
 0

8
:4

8
:0

6
0
0
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

IC
B

6
-
C

C
B

1
.0

0
0
0

1
4

1
0
/
9
/
2
0
1
9
 0

8
:5

4
:0

3
0
0
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

L
IV

R
L
C

V
1
.0

0
0
0

1
5

1
0
/
9
/
2
0
1
9
 0

8
:5

7
:0

3
0
0
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

IC
S
A

6
-
IC

S
A

1
.0

0
0
0

1
6

1
0
/
9
/
2
0
1
9
 0

9
:0

2
:5

8
0
0
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

IC
S
A

B
6
-
IC

S
A

B
1
.0

0
0
0

1
7

1
0
/
9
/
2
0
1
9
 0

9
:0

8
:5

0
0
0
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

1
8

1
0
/
9
/
2
0
1
9
 0

9
:1

4
:4

4
0
0
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

1
9

1
0
/
9
/
2
0
1
9
 0

9
:1

7
:4

5
0
0
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

IP
1
9
1
0
0
4
-
4
M

B
 1

0
X

6
-
C

C
B

1
.0

0
0
0

2
0

1
0
/
9
/
2
0
1
9
 0

9
:2

0
:4

4
0
1
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

IP
1
9
1
0
0
3
-
1
M

B
 1

0
X

6
-
C

C
B

1
.0

0
0
0

2
1

1
0
/
9
/
2
0
1
9
 0

9
:2

3
:4

5
0
1
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

IM
1
9
1
0
0
4
-
4
L
C

S
 1

0
X

6
-
L
C

S
1
.0

0
0
0

2
2

1
0
/
9
/
2
0
1
9
 0

9
:2

6
:4

3
0
1
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

IM
1
9
1
0
0
3
-
1
L
C

S
 1

0
X

6
-
L
C

S
1
.0

0
0
0

2
3

1
0
/
9
/
2
0
1
9
 0

9
:3

2
:3

7
0
1
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
9
8
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
4

1
0
/
9
/
2
0
1
9
 0

9
:3

5
:3

4
0
1
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
6
0
1
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
5

1
0
/
9
/
2
0
1
9
 0

9
:3

8
:3

2
0
1
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
6
0
1
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
6

1
0
/
9
/
2
0
1
9
 0

9
:4

1
:3

1
0
1
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
2
3
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
7

1
0
/
9
/
2
0
1
9
 0

9
:4

4
:3

1
0
1
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
2
3
-
1
L
 5

0
X

S
am

pl
e

1
.0

0
0
0

91 of 371



P
ag

e
 2

 /
 1

1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

3

R
jc

t
A

c
q.

 D
at

e
-
T
im

e
D

at
a 

F
ile

S
am

pl
e
 N

am
e

T
yp

e
L
e
ve

l
D

ilu
ti
o
n

2
8

1
0
/
9
/
2
0
1
9
 0

9
:4

7
:3

0
0
1
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
2
3
-
1
M

S
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
9

1
0
/
9
/
2
0
1
9
 0

9
:5

3
:2

0
0
1
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

3
0

1
0
/
9
/
2
0
1
9
 0

9
:5

9
:1

5
0
2
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

3
1

1
0
/
9
/
2
0
1
9
 1

0
:0

2
:1

4
0
2
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
2
3
-
1
M

S
D

 1
0
X

S
am

pl
e

1
.0

0
0
0

3
2

1
0
/
9
/
2
0
1
9
 1

0
:0

5
:0

9
0
2
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
2
3
-
1
A

 1
0
X

S
am

pl
e

1
.0

0
0
0

3
3

1
0
/
9
/
2
0
1
9
 1

0
:1

1
:0

1
0
2
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
2
3
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

3
4

1
0
/
9
/
2
0
1
9
 1

0
:1

3
:5

9
0
2
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
2
4
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

3
5

1
0
/
9
/
2
0
1
9
 1

0
:1

6
:5

6
0
2
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
2
7
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

3
6

1
0
/
9
/
2
0
1
9
 1

0
:2

4
:0

6
0
2
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
2
8
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

3
7

1
0
/
9
/
2
0
1
9
 1

0
:2

7
:0

4
0
2
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
6
0
0
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

3
8

1
0
/
9
/
2
0
1
9
 1

0
:3

0
:0

3
0
2
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
6
0
0
-
1
L
 5

0
X

S
am

pl
e

1
.0

0
0
0

3
9

1
0
/
9
/
2
0
1
9
 1

0
:3

3
:0

2
0
2
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
6
0
0
-
1
M

S
 1

0
X

S
am

pl
e

1
.0

0
0
0

4
0

1
0
/
9
/
2
0
1
9
 1

0
:3

5
:5

9
0
3
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
6
0
0
-
1
M

S
D

 1
0
X

S
am

pl
e

1
.0

0
0
0

4
1

1
0
/
9
/
2
0
1
9
 1

0
:4

1
:5

1
0
3
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

4
2

1
0
/
9
/
2
0
1
9
 1

0
:4

4
:5

0
0
3
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

4
3

1
0
/
9
/
2
0
1
9
 1

0
:4

7
:4

8
0
3
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

4
4

1
0
/
9
/
2
0
1
9
 1

0
:5

3
:4

2
0
3
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

4
5

1
0
/
9
/
2
0
1
9
 1

0
:5

6
:4

1
0
3
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
6
0
0
-
1
A

 1
0
X

S
am

pl
e

1
.0

0
0
0

4
6

1
0
/
9
/
2
0
1
9
 1

1
:0

2
:3

6
0
3
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
2
4
-
1
 1

0
0
0
X

S
am

pl
e

1
.0

0
0
0

4
7

1
0
/
9
/
2
0
1
9
 1

1
:0

8
:3

1
0
3
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

4
8

1
0
/
9
/
2
0
1
9
 1

1
:1

4
:2

6
0
3
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

4
9

O
n

1
0
/
9
/
2
0
1
9
 1

1
:1

7
:2

8
0
3
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

Z
Z
Z

6
-
C

C
B

1
.0

0
0
0

5
0

1
0
/
9
/
2
0
1
9
 1

1
:2

0
:2

7
0
4
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

IP
1
9
0
9
2
8
-
4
M

B
 1

0
X

6
-
C

C
B

1
.0

0
0
0

5
1

1
0
/
9
/
2
0
1
9
 1

1
:2

3
:2

5
0
4
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

IM
1
9
0
9
2
8
-
4
L
C

S
 1

0
X

6
-
L
C

S
1
.0

0
0
0

5
2

1
0
/
9
/
2
0
1
9
 1

1
:2

9
:1

9
0
4
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

5
3

1
0
/
9
/
2
0
1
9
 1

1
:3

2
:1

8
0
4
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
2
L
 5

0
X

S
am

pl
e

1
.0

0
0
0

5
4

1
0
/
9
/
2
0
1
9
 1

1
:3

5
:1

7
0
4
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
2
M

S
 1

0
X

S
am

pl
e

1
.0

0
0
0

5
5

1
0
/
9
/
2
0
1
9
 1

1
:3

8
:1

3
0
4
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
2
M

S
D

 1
0
X

S
am

pl
e

1
.0

0
0
0

5
6

1
0
/
9
/
2
0
1
9
 1

1
:4

1
:1

0
0
4
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
2
A

 1
0
X

S
am

pl
e

1
.0

0
0
0

5
7

1
0
/
9
/
2
0
1
9
 1

1
:4

7
:0

3
0
4
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

5
8

1
0
/
9
/
2
0
1
9
 1

1
:5

0
:0

2
0
4
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
4
 1

0
X

S
am

pl
e

1
.0

0
0
0

5
9

1
0
/
9
/
2
0
1
9
 1

1
:5

5
:5

7
0
4
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

6
0

1
0
/
9
/
2
0
1
9
 1

2
:0

1
:5

1
0
5
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

92 of 371



P
ag

e
 3

 /
 1

1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

3

R
jc

t
A

c
q.

 D
at

e
-
T
im

e
D

at
a 

F
ile

S
am

pl
e
 N

am
e

T
yp

e
L
e
ve

l
D

ilu
ti
o
n

6
1

1
0
/
9
/
2
0
1
9
 1

2
:0

4
:5

0
0
5
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

6
2

1
0
/
9
/
2
0
1
9
 1

2
:0

7
:5

1
0
5
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
8
 1

0
X

S
am

pl
e

1
.0

0
0
0

6
3

1
0
/
9
/
2
0
1
9
 1

2
:1

0
:5

0
0
5
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
9
 1

0
X

S
am

pl
e

1
.0

0
0
0

6
4

1
0
/
9
/
2
0
1
9
 1

2
:1

3
:5

1
0
5
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
1
0
 1

0
X

S
am

pl
e

1
.0

0
0
0

6
5

1
0
/
9
/
2
0
1
9
 1

2
:1

6
:5

0
0
5
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
1
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

6
6

1
0
/
9
/
2
0
1
9
 1

2
:1

9
:4

9
0
5
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
1
4
 1

0
X

S
am

pl
e

1
.0

0
0
0

6
7

1
0
/
9
/
2
0
1
9
 1

2
:2

2
:4

9
0
5
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
1
7
2
-
1
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

6
8

1
0
/
9
/
2
0
1
9
 1

2
:2

5
:4

8
0
5
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
1
3
-
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

6
9

1
0
/
9
/
2
0
1
9
 1

2
:2

8
:4

8
0
5
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
1
3
-
4
 1

0
X

S
am

pl
e

1
.0

0
0
0

7
0

1
0
/
9
/
2
0
1
9
 1

2
:3

1
:4

8
0
6
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
3
0
5
-
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

7
1

1
0
/
9
/
2
0
1
9
 1

2
:3

7
:4

3
0
6
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

7
2

1
0
/
9
/
2
0
1
9
 1

2
:4

0
:4

3
0
6
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

7
3

1
0
/
9
/
2
0
1
9
 1

2
:4

3
:4

3
0
6
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

7
4

1
0
/
9
/
2
0
1
9
 1

2
:4

9
:3

8
0
6
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

7
5

1
0
/
9
/
2
0
1
9
 1

2
:5

2
:3

8
0
6
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
3
0
5
-
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

7
6

1
0
/
9
/
2
0
1
9
 1

2
:5

8
:3

3
0
6
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

7
7

1
0
/
9
/
2
0
1
9
 1

3
:0

4
:2

7
0
6
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

7
8

1
0
/
9
/
2
0
1
9
 1

3
:0

7
:2

7
0
6
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

IP
1
9
0
9
2
8
-
2
M

B
 1

0
X

6
-
C

C
B

1
.0

0
0
0

7
9

1
0
/
9
/
2
0
1
9
 1

3
:1

0
:2

7
0
6
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

IM
1
9
0
9
2
8
-
2
L
C

S
 1

0
X

6
-
L
C

S
1
.0

0
0
0

8
0

1
0
/
9
/
2
0
1
9
 1

3
:1

3
:2

4
0
7
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

IM
1
9
0
9
2
8
-
2
L
C

S
D

 1
0
X

6
-
L
C

S
1
.0

0
0
0

8
1

1
0
/
9
/
2
0
1
9
 1

3
:1

9
:1

8
0
7
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

8
2

1
0
/
9
/
2
0
1
9
 1

3
:2

2
:1

7
0
7
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

8
3

1
0
/
9
/
2
0
1
9
 1

3
:2

5
:1

8
0
7
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

8
4

1
0
/
9
/
2
0
1
9
 1

3
:2

8
:2

1
0
7
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
4
 1

0
X

S
am

pl
e

1
.0

0
0
0

8
5

1
0
/
9
/
2
0
1
9
 1

3
:3

1
:2

1
0
7
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

8
6

1
0
/
9
/
2
0
1
9
 1

3
:3

4
:2

7
0
7
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

8
7

1
0
/
9
/
2
0
1
9
 1

3
:3

7
:3

2
0
7
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
7
 1

0
X

S
am

pl
e

1
.0

0
0
0

8
8

1
0
/
9
/
2
0
1
9
 1

3
:4

3
:2

9
0
7
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

8
9

1
0
/
9
/
2
0
1
9
 1

3
:4

9
:2

4
0
7
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

9
0

1
0
/
9
/
2
0
1
9
 1

3
:5

2
:2

5
0
8
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
8
 1

0
X

S
am

pl
e

1
.0

0
0
0

9
1

1
0
/
9
/
2
0
1
9
 1

3
:5

5
:2

5
0
8
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
9
 1

0
X

S
am

pl
e

1
.0

0
0
0

9
2

1
0
/
9
/
2
0
1
9
 1

3
:5

8
:2

6
0
8
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
1
0
 1

0
X

S
am

pl
e

1
.0

0
0
0

9
3

1
0
/
9
/
2
0
1
9
 1

4
:0

1
:2

7
0
8
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
1
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

93 of 371



P
ag

e
 4

 /
 1

1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

3

R
jc

t
A

c
q.

 D
at

e
-
T
im

e
D

at
a 

F
ile

S
am

pl
e
 N

am
e

T
yp

e
L
e
ve

l
D

ilu
ti
o
n

9
4

1
0
/
9
/
2
0
1
9
 1

4
:0

4
:2

6
0
8
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
1
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

9
5

1
0
/
9
/
2
0
1
9
 1

4
:0

7
:2

5
0
8
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
1
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

9
6

1
0
/
9
/
2
0
1
9
 1

4
:1

0
:2

5
0
8
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
1
4
 1

0
X

S
am

pl
e

1
.0

0
0
0

9
7

1
0
/
9
/
2
0
1
9
 1

4
:1

3
:2

5
0
8
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
1
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

9
8

1
0
/
9
/
2
0
1
9
 1

4
:1

6
:2

4
0
8
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
1
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

9
9

1
0
/
9
/
2
0
1
9
 1

4
:1

9
:2

3
0
8
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
1
7
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
0
0

1
0
/
9
/
2
0
1
9
 1

4
:2

5
:1

8
0
9
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

1
0
1

1
0
/
9
/
2
0
1
9
 1

4
:3

1
:1

2
0
9
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

1
0
2

1
0
/
9
/
2
0
1
9
 1

4
:3

4
:1

1
0
9
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
1
8
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
0
3

1
0
/
9
/
2
0
1
9
 1

4
:3

7
:1

0
0
9
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
1
9
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
0
4

1
0
/
9
/
2
0
1
9
 1

4
:4

0
:1

0
0
9
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
3
4
-
2
0
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
0
5

1
0
/
9
/
2
0
1
9
 1

4
:4

6
:0

6
0
9
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

1
0
6

1
0
/
9
/
2
0
1
9
 1

4
:4

9
:0

4
0
9
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

1
0
7

1
0
/
9
/
2
0
1
9
 1

4
:5

2
:0

3
0
9
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

1
0
8

1
0
/
9
/
2
0
1
9
 1

4
:5

7
:5

8
0
9
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

1
0
9

1
0
/
9
/
2
0
1
9
 1

5
:0

0
:5

8
0
9
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

IP
1
9
0
1
0
0
2
-
3
M

B
 1

0
X

6
-
C

C
B

1
.0

0
0
0

1
1
0

1
0
/
9
/
2
0
1
9
 1

5
:0

3
:5

7
1
0
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

IM
1
9
1
0
0
2
-
3
L
C

S
 1

0
X

6
-
L
C

S
1
.0

0
0
0

1
1
1

1
0
/
9
/
2
0
1
9
 1

5
:0

9
:5

2
1
0
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
6
7
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
1
2

1
0
/
9
/
2
0
1
9
 1

5
:1

2
:5

3
1
0
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
6
7
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
1
3

1
0
/
9
/
2
0
1
9
 1

5
:1

5
:5

2
1
0
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
6
7
-
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
1
4

1
0
/
9
/
2
0
1
9
 1

5
:1

8
:5

2
1
0
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
6
7
-
4
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
1
5

1
0
/
9
/
2
0
1
9
 1

5
:2

1
:5

2
1
0
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
6
7
-
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
1
6

1
0
/
9
/
2
0
1
9
 1

5
:2

4
:5

1
1
0
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
6
7
-
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
1
7

1
0
/
9
/
2
0
1
9
 1

5
:2

7
:5

0
1
0
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
6
7
-
7
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
1
8

1
0
/
9
/
2
0
1
9
 1

5
:3

0
:4

9
1
0
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
6
7
-
8
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
1
9

1
0
/
9
/
2
0
1
9
 1

5
:3

6
:4

5
1
0
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

1
2
0

1
0
/
9
/
2
0
1
9
 1

5
:4

2
:4

1
1
1
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

1
2
1

1
0
/
9
/
2
0
1
9
 1

5
:4

5
:4

1
1
1
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
6
7
-
9
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
2
2

1
0
/
9
/
2
0
1
9
 1

5
:4

8
:4

2
1
1
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
6
7
-
1
0
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
2
3

1
0
/
9
/
2
0
1
9
 1

5
:5

1
:4

2
1
1
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
6
7
-
1
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
2
4

1
0
/
9
/
2
0
1
9
 1

5
:5

4
:4

2
1
1
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
6
7
-
1
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
2
5

1
0
/
9
/
2
0
1
9
 1

5
:5

7
:4

2
1
1
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
8
1
-
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
2
6

1
0
/
9
/
2
0
1
9
 1

6
:0

0
:4

2
1
1
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
8
1
-
1
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

94 of 371



P
ag

e
 5

 /
 1

1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

3

R
jc

t
A

c
q.

 D
at

e
-
T
im

e
D

at
a 

F
ile

S
am

pl
e
 N

am
e

T
yp

e
L
e
ve

l
D

ilu
ti
o
n

1
2
7

1
0
/
9
/
2
0
1
9
 1

6
:0

3
:4

2
1
1
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
8
1
-
1
3
L
 5

0
X

S
am

pl
e

1
.0

0
0
0

1
2
8

1
0
/
9
/
2
0
1
9
 1

6
:0

6
:4

1
1
1
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
8
1
-
1
3
M

S
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
2
9

1
0
/
9
/
2
0
1
9
 1

6
:0

9
:3

9
1
1
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
8
1
-
1
3
M

S
D

 1
0
X

S
am

pl
e

1
.0

0
0
0

1
3
0

1
0
/
9
/
2
0
1
9
 1

6
:1

2
:3

7
1
2
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
8
1
-
1
3
A

 1
0
X

S
am

pl
e

1
.0

0
0
0

1
3
1

1
0
/
9
/
2
0
1
9
 1

6
:1

8
:3

0
1
2
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

1
3
2

1
0
/
9
/
2
0
1
9
 1

6
:2

4
:2

5
1
2
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

1
3
3

1
0
/
9
/
2
0
1
9
 1

6
:2

7
:2

6
1
2
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
1
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
3
4

1
0
/
9
/
2
0
1
9
 1

6
:3

0
:2

4
1
2
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
1
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
3
5

1
0
/
9
/
2
0
1
9
 1

6
:3

3
:2

2
1
2
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
1
-
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
3
6

1
0
/
9
/
2
0
1
9
 1

6
:3

6
:2

1
1
2
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
1
-
4
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
3
7

1
0
/
9
/
2
0
1
9
 1

6
:3

9
:2

0
1
2
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
1
-
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
3
8

1
0
/
9
/
2
0
1
9
 1

6
:4

2
:2

0
1
2
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
1
-
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
3
9

1
0
/
9
/
2
0
1
9
 1

6
:4

8
:1

6
1
2
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

1
4
0

1
0
/
9
/
2
0
1
9
 1

6
:5

1
:1

5
1
3
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

1
4
1

1
0
/
9
/
2
0
1
9
 1

6
:5

4
:1

3
1
3
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

1
4
2

1
0
/
9
/
2
0
1
9
 1

7
:0

0
:1

2
1
3
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

1
4
3

1
0
/
9
/
2
0
1
9
 1

7
:0

3
:1

1
1
3
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

IP
1
9
1
0
0
2
-
2
M

B
 1

0
X

6
-
C

C
B

1
.0

0
0
0

1
4
4

1
0
/
9
/
2
0
1
9
 1

7
:0

6
:1

2
1
3
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

IM
1
9
1
0
0
2
-
2
L
C

S
 1

0
X

6
-
L
C

S
1
.0

0
0
0

1
4
5

1
0
/
9
/
2
0
1
9
 1

7
:1

2
:0

7
1
3
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
1
7
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
4
6

1
0
/
9
/
2
0
1
9
 1

7
:1

5
:0

6
1
3
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
1
7
-
2
L
 5

0
X

S
am

pl
e

1
.0

0
0
0

1
4
7

1
0
/
9
/
2
0
1
9
 1

7
:1

8
:0

6
1
3
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
1
7
-
2
M

S
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
4
8

1
0
/
9
/
2
0
1
9
 1

7
:2

1
:0

3
1
3
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
1
7
-
2
M

S
D

 1
0
X

S
am

pl
e

1
.0

0
0
0

1
4
9

1
0
/
9
/
2
0
1
9
 1

7
:2

4
:0

1
1
3
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
1
7
-
2
A

 1
0
X

S
am

pl
e

1
.0

0
0
0

1
5
0

1
0
/
9
/
2
0
1
9
 1

7
:2

9
:5

7
1
4
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
1
7
-
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
5
1

1
0
/
9
/
2
0
1
9
 1

7
:3

2
:5

6
1
4
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
1
7
-
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
5
2

1
0
/
9
/
2
0
1
9
 1

7
:3

5
:5

6
1
4
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
1
7
-
7
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
5
3

1
0
/
9
/
2
0
1
9
 1

7
:4

1
:5

2
1
4
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

1
5
4

1
0
/
9
/
2
0
1
9
 1

7
:4

7
:4

9
1
4
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

1
5
5

1
0
/
9
/
2
0
1
9
 1

7
:5

0
:4

8
1
4
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
1
7
-
8
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
5
6

1
0
/
9
/
2
0
1
9
 1

7
:5

3
:4

7
1
4
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
1
7
-
9
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
5
7

1
0
/
9
/
2
0
1
9
 1

7
:5

6
:4

6
1
4
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
3
2
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
5
8

1
0
/
9
/
2
0
1
9
 1

7
:5

9
:4

5
1
4
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
3
2
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
5
9

1
0
/
9
/
2
0
1
9
 1

8
:0

2
:4

5
1
4
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
3
2
-
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

95 of 371



P
ag

e
 6

 /
 1

1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

R
jc

t
A

c
q.

 D
at

e
-
T
im

e
D

at
a 

F
ile

S
am

pl
e
 N

am
e

T
yp

e
L
e
ve

l
D

ilu
ti
o
n

1
6
0

1
0
/
9
/
2
0
1
9
 1

8
:0

5
:4

4
1
5
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
3
2
-
4
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
6
1

1
0
/
9
/
2
0
1
9
 1

8
:0

8
:4

5
1
5
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
1
-
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
6
2

1
0
/
9
/
2
0
1
9
 1

8
:1

1
:4

4
1
5
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
1
-
4
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
6
3

1
0
/
9
/
2
0
1
9
 1

8
:1

4
:4

6
1
5
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
1
-
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
6
4

1
0
/
9
/
2
0
1
9
 1

8
:1

7
:4

6
1
5
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
1
-
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
6
5

1
0
/
9
/
2
0
1
9
 1

8
:2

3
:4

1
1
5
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

1
6
6

1
0
/
9
/
2
0
1
9
 1

8
:2

9
:3

6
1
5
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

1
6
7

1
0
/
9
/
2
0
1
9
 1

8
:3

2
:3

7
1
5
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
1
-
7
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
6
8

1
0
/
9
/
2
0
1
9
 1

8
:3

5
:3

7
1
5
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
1
-
8
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
6
9

1
0
/
9
/
2
0
1
9
 1

8
:3

8
:3

7
1
5
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
1
-
9
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
7
0

1
0
/
9
/
2
0
1
9
 1

8
:4

1
:3

7
1
6
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
1
-
1
0
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
7
1

1
0
/
9
/
2
0
1
9
 1

8
:4

4
:3

6
1
6
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
3
8
-
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
7
2

1
0
/
9
/
2
0
1
9
 1

8
:4

7
:3

6
1
6
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
3
8
-
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
7
3

1
0
/
9
/
2
0
1
9
 1

8
:5

3
:3

4
1
6
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

1
7
4

1
0
/
9
/
2
0
1
9
 1

8
:5

6
:3

2
1
6
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

1
7
5

1
0
/
9
/
2
0
1
9
 1

8
:5

9
:3

0
1
6
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

1
7
6

1
0
/
9
/
2
0
1
9
 1

9
:0

5
:2

4
1
6
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

1
7
7

1
0
/
9
/
2
0
1
9
 1

9
:0

8
:2

5
1
6
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

F
P

1
9
0
9
2
7
-
3
M

B
 1

0
X

6
-
C

C
B

1
.0

0
0
0

1
7
8

O
n

1
0
/
9
/
2
0
1
9
 1

9
:1

1
:2

5
1
6
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

Z
Z
Z

6
-
C

C
B

1
.0

0
0
0

1
7
9

1
0
/
9
/
2
0
1
9
 1

9
:1

4
:2

5
1
6
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

IM
1
9
0
9
3
0
-
3
L
C

S
 1

0
X

6
-
L
C

S
1
.0

0
0
0

1
8
0

1
0
/
9
/
2
0
1
9
 1

9
:2

0
:2

1
1
7
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
7
9
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
8
1

1
0
/
9
/
2
0
1
9
 1

9
:2

3
:2

1
1
7
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
7
9
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
8
2

1
0
/
9
/
2
0
1
9
 1

9
:2

6
:2

1
1
7
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
3
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
8
3

1
0
/
9
/
2
0
1
9
 1

9
:2

9
:2

1
1
7
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
3
-
1
L
 5

0
X

S
am

pl
e

1
.0

0
0
0

1
8
4

1
0
/
9
/
2
0
1
9
 1

9
:3

2
:2

1
1
7
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
3
-
1
M

S
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
8
5

1
0
/
9
/
2
0
1
9
 1

9
:3

5
:1

9
1
7
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
3
-
1
M

S
D

 1
0
X

S
am

pl
e

1
.0

0
0
0

1
8
6

1
0
/
9
/
2
0
1
9
 1

9
:3

8
:1

6
1
7
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
3
-
1
A

 1
0
X

S
am

pl
e

1
.0

0
0
0

1
8
7

1
0
/
9
/
2
0
1
9
 1

9
:4

4
:1

0
1
7
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

1
8
8

1
0
/
9
/
2
0
1
9
 1

9
:5

0
:0

5
1
7
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

1
8
9

1
0
/
9
/
2
0
1
9
 1

9
:5

3
:0

7
1
7
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
3
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
9
0

1
0
/
9
/
2
0
1
9
 1

9
:5

6
:0

7
1
8
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
4
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
9
1

1
0
/
9
/
2
0
1
9
 1

9
:5

9
:0

7
1
8
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
1
4
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
9
2

1
0
/
9
/
2
0
1
9
 2

0
:0

2
:0

7
1
8
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
2
6
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

96 of 371



P
ag

e
 7

 /
 1

1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

R
jc

t
A

c
q.

 D
at

e
-
T
im

e
D

at
a 

F
ile

S
am

pl
e
 N

am
e

T
yp

e
L
e
ve

l
D

ilu
ti
o
n

1
9
3

1
0
/
9
/
2
0
1
9
 2

0
:0

5
:0

8
1
8
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
2
6
-
1
L
 5

0
X

S
am

pl
e

1
.0

0
0
0

1
9
4

1
0
/
9
/
2
0
1
9
 2

0
:0

8
:0

8
1
8
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
2
6
-
1
M

S
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
9
5

1
0
/
9
/
2
0
1
9
 2

0
:1

1
:0

7
1
8
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
2
6
-
1
M

S
D

 1
0
X

S
am

pl
e

1
.0

0
0
0

1
9
6

1
0
/
9
/
2
0
1
9
 2

0
:1

4
:0

5
1
8
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
2
6
-
1
A

 1
0
X

S
am

pl
e

1
.0

0
0
0

1
9
7

1
0
/
9
/
2
0
1
9
 2

0
:2

0
:0

1
1
8
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
2
6
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
9
8

1
0
/
9
/
2
0
1
9
 2

0
:2

3
:0

2
1
8
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
4
9
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

1
9
9

1
0
/
9
/
2
0
1
9
 2

0
:2

8
:5

7
1
8
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

2
0
0

1
0
/
9
/
2
0
1
9
 2

0
:3

4
:5

2
1
9
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

2
0
1

1
0
/
9
/
2
0
1
9
 2

0
:3

7
:5

2
1
9
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
4
9
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
0
2

1
0
/
9
/
2
0
1
9
 2

0
:4

0
:5

3
1
9
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
4
9
-
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
0
3

1
0
/
9
/
2
0
1
9
 2

0
:4

3
:5

2
1
9
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
5
2
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
0
4

1
0
/
9
/
2
0
1
9
 2

0
:4

6
:5

1
1
9
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
5
2
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
0
5

1
0
/
9
/
2
0
1
9
 2

0
:4

9
:4

9
1
9
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
5
3
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
0
6

1
0
/
9
/
2
0
1
9
 2

0
:5

2
:4

7
1
9
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
5
3
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
0
7

1
0
/
9
/
2
0
1
9
 2

0
:5

8
:4

1
1
9
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
0
8

1
0
/
9
/
2
0
1
9
 2

1
:0

1
:4

0
1
9
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
0
9

1
0
/
9
/
2
0
1
9
 2

1
:0

4
:3

9
1
9
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

2
1
0

1
0
/
9
/
2
0
1
9
 2

1
:1

0
:3

3
2
0
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

2
1
1

1
0
/
9
/
2
0
1
9
 2

1
:1

3
:3

3
2
0
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

IP
1
9
1
0
0
4
-
5
M

B
 1

0
X

6
-
C

C
B

1
.0

0
0
0

2
1
2

1
0
/
9
/
2
0
1
9
 2

1
:1

6
:3

4
2
0
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

IM
1
9
1
0
0
4
-
5
L
C

S
 1

0
X

6
-
L
C

S
1
.0

0
0
0

2
1
3

1
0
/
9
/
2
0
1
9
 2

1
:2

2
:3

0
2
0
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
6
4
-
2
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
1
4

1
0
/
9
/
2
0
1
9
 2

1
:2

5
:2

9
2
0
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
6
4
-
2
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
1
5

1
0
/
9
/
2
0
1
9
 2

1
:2

8
:2

8
2
0
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
6
5
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
1
6

1
0
/
9
/
2
0
1
9
 2

1
:3

1
:2

8
2
0
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
6
5
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
1
7

1
0
/
9
/
2
0
1
9
 2

1
:3

4
:2

7
2
0
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
6
5
-
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
1
8

1
0
/
9
/
2
0
1
9
 2

1
:3

7
:2

8
2
0
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
6
5
-
3
L
 5

0
X

S
am

pl
e

1
.0

0
0
0

2
1
9

1
0
/
9
/
2
0
1
9
 2

1
:4

0
:2

8
2
0
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
6
5
-
3
M

S
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
2
0

1
0
/
9
/
2
0
1
9
 2

1
:4

3
:2

4
2
1
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
6
5
-
3
M

S
D

 1
0
X

S
am

pl
e

1
.0

0
0
0

2
2
1

1
0
/
9
/
2
0
1
9
 2

1
:4

9
:1

6
2
1
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

2
2
2

1
0
/
9
/
2
0
1
9
 2

1
:5

5
:1

0
2
1
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

2
2
3

1
0
/
9
/
2
0
1
9
 2

1
:5

8
:1

2
2
1
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
6
5
-
3
A

 1
0
X

S
am

pl
e

1
.0

0
0
0

2
2
4

1
0
/
9
/
2
0
1
9
 2

2
:0

4
:0

7
2
1
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
6
5
-
4
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
2
5

1
0
/
9
/
2
0
1
9
 2

2
:0

7
:0

6
2
1
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
6
5
-
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

97 of 371



P
ag

e
 8

 /
 1

1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

R
jc

t
A

c
q.

 D
at

e
-
T
im

e
D

at
a 

F
ile

S
am

pl
e
 N

am
e

T
yp

e
L
e
ve

l
D

ilu
ti
o
n

2
2
6

1
0
/
9
/
2
0
1
9
 2

2
:1

0
:0

6
2
1
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
6
5
-
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
2
7

1
0
/
9
/
2
0
1
9
 2

2
:1

3
:0

6
2
1
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
5
9
4
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
2
8

O
n

1
0
/
9
/
2
0
1
9
 2

2
:1

9
:0

3
2
1
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

Z
Z
Z

S
am

pl
e

1
.0

0
0
0

2
2
9

1
0
/
9
/
2
0
1
9
 2

2
:2

5
:0

1
2
1
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
1
3
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
3
0

1
0
/
9
/
2
0
1
9
 2

2
:2

8
:0

1
2
2
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
3
4
-
2
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
3
1

1
0
/
9
/
2
0
1
9
 2

2
:3

1
:0

1
2
2
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
3
4
-
2
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
3
2

1
0
/
9
/
2
0
1
9
 2

2
:3

3
:5

9
2
2
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
3
5
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
3
3

1
0
/
9
/
2
0
1
9
 2

2
:3

9
:5

4
2
2
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

2
3
4

1
0
/
9
/
2
0
1
9
 2

2
:4

5
:4

9
2
2
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

2
3
5

1
0
/
9
/
2
0
1
9
 2

2
:4

8
:5

0
2
2
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
3
5
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
3
6

1
0
/
9
/
2
0
1
9
 2

2
:5

1
:5

1
2
2
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
3
5
-
3
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
3
7

1
0
/
9
/
2
0
1
9
 2

2
:5

4
:5

0
2
2
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
3
5
-
3
L
 5

0
X

S
am

pl
e

1
.0

0
0
0

2
3
8

1
0
/
9
/
2
0
1
9
 2

2
:5

7
:5

0
2
2
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
3
5
-
3
M

S
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
3
9

1
0
/
9
/
2
0
1
9
 2

3
:0

0
:4

7
2
2
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
3
5
-
3
M

S
D

 1
0
X

S
am

pl
e

1
.0

0
0
0

2
4
0

1
0
/
9
/
2
0
1
9
 2

3
:0

3
:4

4
2
3
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
3
5
-
3
A

 1
0
X

S
am

pl
e

1
.0

0
0
0

2
4
1

1
0
/
9
/
2
0
1
9
 2

3
:0

9
:3

8
2
3
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
3
5
-
4
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
4
2

1
0
/
9
/
2
0
1
9
 2

3
:1

2
:3

8
2
3
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
3
5
-
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
4
3

1
0
/
9
/
2
0
1
9
 2

3
:1

5
:3

8
2
3
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
1
0
0
3
5
-
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
4
4

1
0
/
9
/
2
0
1
9
 2

3
:2

1
:3

3
2
3
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
4
5

1
0
/
9
/
2
0
1
9
 2

3
:2

4
:3

1
2
3
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
4
6

1
0
/
9
/
2
0
1
9
 2

3
:2

7
:2

9
2
3
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

2
4
7

1
0
/
9
/
2
0
1
9
 2

3
:3

3
:2

4
2
3
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

2
4
8

1
0
/
9
/
2
0
1
9
 2

3
:3

6
:2

5
2
3
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

IP
1
9
1
0
0
2
-
1
M

B
 1

0
X

6
-
C

C
B

1
.0

0
0
0

2
4
9

1
0
/
9
/
2
0
1
9
 2

3
:3

9
:2

5
2
3
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

IM
1
9
1
0
0
2
-
1
L
C

S
 1

0
X

6
-
L
C

S
1
.0

0
0
0

2
5
0

1
0
/
9
/
2
0
1
9
 2

3
:4

5
:2

3
2
4
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
2
-
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
5
1

1
0
/
9
/
2
0
1
9
 2

3
:4

8
:2

3
2
4
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
2
-
5
L
 5

0
X

S
am

pl
e

1
.0

0
0
0

2
5
2

1
0
/
9
/
2
0
1
9
 2

3
:5

1
:2

4
2
4
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
2
-
5
M

S
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
5
3

1
0
/
9
/
2
0
1
9
 2

3
:5

4
:2

3
2
4
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
2
-
5
M

S
D

 1
0
X

S
am

pl
e

1
.0

0
0
0

2
5
4

1
0
/
9
/
2
0
1
9
 2

3
:5

7
:2

2
2
4
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
2
-
5
A

 1
0
X

S
am

pl
e

1
.0

0
0
0

2
5
5

1
0
/
1
0
/
2
0
1
9
 0

0
:0

3
:1

8
2
4
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
2
-
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
5
6

1
0
/
1
0
/
2
0
1
9
 0

0
:0

6
:1

7
2
4
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
2
-
7
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
5
7

1
0
/
1
0
/
2
0
1
9
 0

0
:0

9
:1

6
2
4
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
2
-
7
L
 5

0
X

S
am

pl
e

1
.0

0
0
0

2
5
8

1
0
/
1
0
/
2
0
1
9
 0

0
:1

5
:1

1
2
4
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

98 of 371



P
ag

e
 9

 /
 1

1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

R
jc

t
A

c
q.

 D
at

e
-
T
im

e
D

at
a 

F
ile

S
am

pl
e
 N

am
e

T
yp

e
L
e
ve

l
D

ilu
ti
o
n

2
5
9

1
0
/
1
0
/
2
0
1
9
 0

0
:2

1
:0

7
2
4
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

2
6
0

1
0
/
1
0
/
2
0
1
9
 0

0
:2

4
:0

5
2
5
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
2
-
7
M

S
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
6
1

1
0
/
1
0
/
2
0
1
9
 0

0
:2

7
:0

1
2
5
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
2
-
7
M

S
D

 1
0
X

S
am

pl
e

1
.0

0
0
0

2
6
2

1
0
/
1
0
/
2
0
1
9
 0

0
:2

9
:5

7
2
5
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
2
4
2
-
7
A

 1
0
X

S
am

pl
e

1
.0

0
0
0

2
6
3

1
0
/
1
0
/
2
0
1
9
 0

0
:3

5
:5

0
2
5
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
3
7
5
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
6
4

1
0
/
1
0
/
2
0
1
9
 0

0
:3

8
:5

0
2
5
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
3
7
5
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
6
5

1
0
/
1
0
/
2
0
1
9
 0

0
:4

1
:5

1
2
5
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
3
7
5
-
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
6
6

1
0
/
1
0
/
2
0
1
9
 0

0
:4

4
:5

0
2
5
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
3
7
5
-
7
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
6
7

1
0
/
1
0
/
2
0
1
9
 0

0
:4

7
:5

0
2
5
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
3
8
3
-
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
6
8

1
0
/
1
0
/
2
0
1
9
 0

0
:5

0
:5

0
2
5
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
3
8
3
-
2
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
6
9

1
0
/
1
0
/
2
0
1
9
 0

0
:5

3
:4

9
2
5
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
3
8
3
-
7
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
7
0

1
0
/
1
0
/
2
0
1
9
 0

0
:5

9
:4

6
2
6
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

2
7
1

1
0
/
1
0
/
2
0
1
9
 0

1
:0

5
:4

0
2
6
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

2
7
2

1
0
/
1
0
/
2
0
1
9
 0

1
:0

8
:4

0
2
6
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
3
8
3
-
8
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
7
3

1
0
/
1
0
/
2
0
1
9
 0

1
:1

1
:3

8
2
6
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
1
9
-
4
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
7
4

1
0
/
1
0
/
2
0
1
9
 0

1
:1

4
:3

9
2
6
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
1
9
-
5
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
7
5

1
0
/
1
0
/
2
0
1
9
 0

1
:1

7
:3

7
2
6
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
1
9
-
6
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
7
6

1
0
/
1
0
/
2
0
1
9
 0

1
:2

0
:3

7
2
6
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
1
9
-
7
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
7
7

1
0
/
1
0
/
2
0
1
9
 0

1
:2

3
:3

6
2
6
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
1
9
-
1
0
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
7
8

1
0
/
1
0
/
2
0
1
9
 0

1
:2

6
:3

4
2
6
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

1
9
0
9
4
1
9
-
1
1
 1

0
X

S
am

pl
e

1
.0

0
0
0

2
7
9

1
0
/
1
0
/
2
0
1
9
 0

1
:3

2
:3

0
2
6
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
8
0

1
0
/
1
0
/
2
0
1
9
 0

1
:3

5
:2

8
2
7
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
8
1

1
0
/
1
0
/
2
0
1
9
 0

1
:3

8
:2

7
2
7
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
8
2

1
0
/
1
0
/
2
0
1
9
 0

1
:4

1
:2

6
2
7
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
8
3

1
0
/
1
0
/
2
0
1
9
 0

1
:4

4
:2

4
2
7
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

V
6
-
C

C
V

1
.0

0
0
0

2
8
4

1
0
/
1
0
/
2
0
1
9
 0

1
:5

0
:2

0
2
7
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

C
C

B
6
-
C

C
B

1
.0

0
0
0

2
8
5

1
0
/
1
0
/
2
0
1
9
 0

1
:5

3
:1

9
2
7
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
8
6

1
0
/
1
0
/
2
0
1
9
 0

1
:5

6
:1

7
2
7
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
8
7

1
0
/
1
0
/
2
0
1
9
 0

1
:5

9
:1

5
2
7
7
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
8
8

1
0
/
1
0
/
2
0
1
9
 0

2
:0

2
:1

3
2
7
8
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
8
9

1
0
/
1
0
/
2
0
1
9
 0

2
:0

5
:1

1
2
7
9
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
9
0

1
0
/
1
0
/
2
0
1
9
 0

2
:0

8
:0

9
2
8
0
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
9
1

1
0
/
1
0
/
2
0
1
9
 0

2
:1

1
:0

8
2
8
1
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

99 of 371



P
ag

e
 1

0
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

R
jc

t
A

c
q.

 D
at

e
-
T
im

e
D

at
a 

F
ile

S
am

pl
e
 N

am
e

T
yp

e
L
e
ve

l
D

ilu
ti
o
n

2
9
2

1
0
/
1
0
/
2
0
1
9
 0

2
:1

4
:0

6
2
8
2
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
9
3

1
0
/
1
0
/
2
0
1
9
 0

2
:1

7
:0

4
2
8
3
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
9
4

1
0
/
1
0
/
2
0
1
9
 0

2
:2

0
:0

2
2
8
4
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
9
5

1
0
/
1
0
/
2
0
1
9
 0

2
:2

3
:0

2
2
8
5
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

2
9
6

1
0
/
1
0
/
2
0
1
9
 0

2
:2

6
:0

0
2
8
6
S
M

P
L
_1

9
J
0
9
i0

0
.D

R
IN

S
E

S
am

pl
e

1
.0

0
0
0

100 of 371



P
ag

e
 1

1
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

A
n
al

yt
e
 T

ab
le

7
  
L
i 
 [

 1
 ]

9
  
B

e
  
[ 

1
 ]

1
1
  
B

  
[ 

1
 ]

2
3
  
N

a 
 [

 2
 ]

2
6
  
M

g 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
R

IN
S
E

0
.0

1
4
1

1
2
0
4
.7

2
-
0
.0

0
0
1

2
4
.0

0
0
.2

9
0
6

7
9
1
1
.9

3
-
3
.0

4
6
8

1
3
1
3
5
.6

8
0
.2

1
8
3

4
0
.0

0

2
R

IN
S
E

0
.0

1
8
1

1
2
7
4
.0

6
-
0
.0

0
0
5

1
8
.6

7
0
.2

8
2
9

7
5
5
6
.2

3
-
2
.5

5
7
8

1
3
6
3
9
.4

8
0
.0

4
7
0

2
6
.6

7

3
R

IN
S
E

0
.0

1
5
0

1
1
8
2
.7

2
-
0
.0

0
0
7

1
7
.3

3
0
.2

5
8
7

7
2
8
4
.9

9
-
3
.8

8
6
7

1
3
0
1
5
.5

8
0
.0

5
4
5

2
6
.6

7

4
R

IN
S
E

0
.0

1
1
1

1
0
9
4
.7

1
-
0
.0

0
0
3

2
0
.6

7
0
.1

2
1
4

6
2
2
4
.5

6
-
3
.6

7
2
7

1
3
2
6
2
.5

1
-
0
.0

3
5
9

2
0
.0

0

5
R

IN
S
E

0
.0

1
1
4

1
1
0
8
.7

1
-
0
.0

0
1
5

1
0
.6

7
0
.0

7
3
0

5
8
4
4
.4

3
-
4
.7

5
8
7

1
2
5
4
1
.9

0
0
.3

6
7
8

5
3
.3

3

6
R

IN
S
E

0
.0

1
2
0

1
1
3
5
.3

8
-
0
.0

0
2
0

6
.6

7
0
.0

8
3
7

6
0
7
4
.4

9
-
5
.2

6
2
4

1
3
0
0
8
.9

4
0
.1

2
9
2

3
3
.3

3

7
B

L
A

N
K

0
.0

0
0
0

7
7
2
.0

2
0
.0

0
0
0

2
4
.0

0
0
.0

0
0
0

5
3
5
6
.4

7
0
.0

0
0
0

1
5
1
1
0
.7

9
0
.0

0
0
0

2
3
.3

3

8
H

/
1
0
0
0

0
.9

0
8
3

2
8
1
0
9
.9

0
0
.0

5
4
5

4
9
5
.3

4
0
.9

9
2
6

1
3
8
7
5
.7

6
9
9
.1

3
6
2

6
6
4
3
9
.3

2
1
0
.1

1
9
2

8
7
0
.0

6

9
H

/
1
0
0

9
.2

2
8
8

2
8
6
3
1
8
.9

9
0
.5

2
3
3

4
7
0
3
.3

5
1
0
.2

9
1
3

9
7
4
5
4
.8

9
1
0
0
9
.1

8
0
8

5
6
3
3
4
5
.2

7
1
0
1
.1

2
3
9

8
7
3
2
.6

5

1
0

H
/
1
0

1
0
1
.0

1
5
2

3
1
9
5
1
4
7
.5

0
5
.2

2
3
5

4
8
3
3
7
.8

3
9
9
.3

9
0
4

9
2
8
2
5
3
.8

9
1
0
4
2
1
.7

5
2
4

5
8
6
6
8
7
7
.8

3
9
9
8
.7

7
5
6

8
9
1
4
9
.7

6

1
1

H
IG

H
9
9
9
.9

0
6
3

3
0
7
8
4
7
7
2
.6

7
4
9
.9

7
7
4

4
5
4
4
0
1
.4

5
1
0
0
0
.0

5
8
1

9
2
0
9
5
4
6
.8

5
9
9
9
5
7
.7

3
3
8

5
6
5
3
6
7
1
0
.8

2
1
0
0
0
0
.1

1
1
1

8
6
6
0
1
0
.1

7

1
2

IC
V

1
9
6
.1

3
7
2

6
0
3
4
1
2
9
.3

3
1
0
.4

1
3
7

9
3
8
4
5
.6

6
2
0
6
.3

9
6
5

1
8
5
0
4
0
7
.1

5
2
0
2
4
9
.6

7
1
7

1
1
4
4
1
1
3
1
.4

9
1
9
6
2
.4

6
4
7

1
7
1
4
7
5
.3

0

1
3

IC
B

0
.0

6
7
9

2
6
2
8
.8

9
-
0
.0

0
0
8

1
5
.3

3
2
.3

3
8
8

2
3
8
1
7
.8

7
-
1
.3

5
9
6

1
1
9
9
1
.4

4
0
.1

8
9
8

3
3
.3

3

1
4

L
IV

1
.8

9
4
4

5
4
8
1
2
.0

9
0
.0

5
1
4

4
5
3
.3

4
1
6
.7

8
6
7

1
4
2
9
5
7
.1

2
9
5
.4

3
2
5

6
1
6
4
1
.6

4
1
0
.1

6
7
5

8
3
3
.3

9

1
5

IC
S
A

0
.0

8
6
4

3
2
8
5
.6

8
-
0
.0

0
0
8

1
6
.6

7
1
.8

1
2
3

2
0
8
3
7
.3

6
2
4
8
0
5
.0

7
3
4

1
3
4
1
1
6
3
5
.6

3
9
5
0
0
.9

7
1
8

7
9
8
7
8
8
.4

8

1
6

IC
S
A

B
1
0
0
.6

0
2
0

3
0
2
8
2
3
1
.4

2
5
.0

8
2
8

4
5
5
6
4
.2

7
9
7
.2

3
1
7

8
6
6
0
9
4
.1

5
3
4
8
7
0
.3

3
6
4

1
9
0
2
4
0
7
5
.9

7
1
0
3
6
8
.3

5
6
0

8
8
3
2
7
9
.7

5

1
7

C
C

V
9
8
.2

5
4
1

2
9
8
7
5
6
4
.4

2
4
.9

8
0
9

4
4
7
6
1
.5

9
9
7
.4

5
4
9

8
6
9
0
0
2
.7

1
1
0
2
4
6
.6

1
2
8

5
5
8
8
5
0
7
.4

2
9
9
9
.8

5
7
0

8
4
7
5
6
.9

6

1
8

C
C

B
0
.0

4
0
8

1
8
4
9
.4

5
-
0
.0

0
1
1

1
3
.3

3
1
.5

0
4
2

1
6
9
1
1
.8

7
-
3
.4

1
5
8

1
0
9
1
7
.3

9
-
0
.0

6
6
6

1
3
.3

3

1
9

IP
1
9
1
0
0
4
-
4
M

B
 .
..

0
.0

3
7
6

1
7
3
6
.1

0
-
0
.0

0
1
6

9
.3

3
1
.4

7
9
2

1
6
4
2
8
.0

9
-
1
.5

1
8
3

1
1
8
7
1
.4

5
1
.1

4
3
9

1
0
6
.6

7

2
0

IP
1
9
1
0
0
3
-
1
M

B
 .
..

0
.0

3
9
3

1
7
8
4
.1

1
-
0
.0

0
2
1

5
.3

3
1
.2

2
5
8

1
4
4
4
6
.3

1
-
2
.2

8
0
1

1
1
3
4
1
.0

1
0
.6

7
4
3

7
0
.0

0

2
1

IM
1
9
1
0
0
4
-
4
L
C

S
...

9
3
.2

5
8
2

2
7
6
5
9
4
5
.2

5
4
.9

3
0
0

4
2
5
7
7
.3

9
9
6
.2

4
4
8

8
2
3
6
8
1
.6

4
9
3
3
.8

2
1
0

5
0
5
0
0
1
.0

8
9
3
2
.5

5
4
1

7
7
3
4
8
.5

0

2
2

IM
1
9
1
0
0
3
-
1
L
C

S
...

9
4
.1

3
6
0

2
7
7
8
8
0
3
.1

7
4
.8

9
7
4

4
2
3
6
4
.2

3
1
0
0
.1

6
6
8

8
5
3
8
3
4
.4

4
8
9
9
.3

6
9
4

4
9
8
4
0
0
.6

4
9
1
4
.1

4
0
6

7
5
4
3
7
.0

1

2
3

1
9
0
9
5
9
8
-
1
 1

0
X

2
8
.6

7
3
0

8
3
8
2
6
1
.5

8
0
.0

8
3
3

7
5
9
.3

5
4
5
.1

0
9
3

4
0
9
5
9
2
.5

5
6
3
7
5
1
.6

6
1
4

3
4
0
5
0
8
4
6
.1

6
8
0
5
.9

4
3
7

6
7
3
9
2
.7

3

2
4

1
9
0
9
6
0
1
-
1
 1

0
X

0
.6

6
0
0

1
9
8
6
9
.2

1
0
.0

0
0
7

2
9
.3

3
4
.7

1
8
1

4
3
9
8
2
.4

0
1
0
7
1
.8

5
5
1

5
4
6
9
7
1
.2

7
4
0
1
.1

2
9
9

3
2
0
7
8
.5

3

2
5

1
9
0
9
6
0
1
-
2
 1

0
X

0
.5

1
5
3

1
5
2
0
2
.2

1
0
.0

0
0
3

2
5
.3

3
3
.4

2
6
1

3
2
2
2
2
.8

1
1
0
7
9
.1

3
1
8

5
4
3
7
8
9
.5

4
4
7
1
.0

2
6
8

3
6
8
7
8
.2

6

2
6

1
9
1
0
0
2
3
-
1
 1

0
X

1
.9

7
8
2

5
8
0
5
5
.2

0
-
0
.0

0
1
2

1
3
.3

3
2
.1

0
0
8

2
2
5
9
0
.9

6
1
2
7
6
.5

6
2
6

6
6
7
7
9
3
.1

9
1
6
9
0
5
.5

4
0
8

1
4
0
0
3
4
1
.3

3

2
7

1
9
1
0
0
2
3
-
1
L
 5

0
X

0
.4

3
5
5

1
3
4
0
1
.3

8
-
0
.0

0
2
3

3
.3

3
1
.1

5
9
3

1
4
6
5
4
.2

0
2
4
9
.4

5
0
7

1
4
1
4
6
8
.0

2
3
2
5
9
.0

7
1
3

2
6
7
5
4
6
.5

2

2
8

1
9
1
0
0
2
3
-
1
M

S
 1

0
X

1
0
0
.0

1
6
5

2
9
5
0
3
9
0
.0

8
4
.8

7
5
6

4
2
4
4
1
.0

4
9
4
.8

3
1
3

8
1
4
5
6
4
.2

5
2
2
7
7
.3

7
4
0

1
2
0
5
9
9
6
.1

3
1
7
8
7
8
.9

0
7
4

1
5
0
2
2
5
1
.4

9

2
9

C
C

V
1
0
0
.1

9
2
0

2
9
3
8
9
4
1
.0

8
5
.1

4
0
8

4
4
5
3
6
.9

9
1
0
1
.0

2
1
1

8
5
5
7
6
9
.4

8
1
0
6
8
4
.5

5
0
8

5
4
4
4
3
8
3
.8

8
1
0
2
4
.3

0
2
0

8
3
2
5
2
.8

6

3
0

C
C

B
0
.0

4
3
9

1
8
9
3
.4

6
-
0
.0

0
2
2

4
.0

0
1
.3

4
7
1

1
5
2
3
0
.2

6
-
2
.1

8
4
6

1
0
7
2
3
.8

5
0
.3

5
1
4

4
3
.3

3

3
1

1
9
1
0
0
2
3
-
1
M

S
D

 .
..

9
9
.7

9
7
2

2
8
9
3
0
8
3
.0

0
4
.8

6
9
0

4
1
9
1
0
.4

7
9
4
.4

4
8
4

8
0
3
6
6
7
.5

4
2
2
6
4
.7

2
3
8

1
1
7
9
2
4
6
.6

0
1
7
9
1
5
.7

9
0
4

1
4
7
5
7
7
5
.9

2

101 of 371



P
ag

e
 1

2
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

A
n
al

yt
e
 T

ab
le

7
  
L
i 
 [

 1
 ]

9
  
B

e
  
[ 

1
 ]

1
1
  
B

  
[ 

1
 ]

2
3
  
N

a 
 [

 2
 ]

2
6
  
M

g 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

3
2

1
9
1
0
0
2
3
-
1
A

 1
0
X

1
3
1
.9

9
7
5

3
9
2
3
9
0
4
.4

2
5
.0

4
5
4

4
4
6
5
9
.9

8
1
0
2
.3

5
6
7

8
8
7
9
9
2
.0

0
3
5
0
1
.1

6
5
1

1
8
7
6
4
1
7
.2

6
2
0
2
2
4
.5

5
7
7

1
6
9
9
3
1
7
.5

8

3
3

1
9
1
0
0
2
3
-
2
 1

0
X

0
.7

4
6
7

2
3
0
7
8
.3

5
-
0
.0

0
1
7

8
.6

7
2
.6

7
5
7

2
8
1
6
7
.7

2
1
8
5
3
.3

4
7
6

1
0
0
8
1
2
7
.1

7
1
2
7
0
6
.3

1
7
8

1
0
6
6
6
8
5
.7

9

3
4

1
9
1
0
0
2
4
-
1
 1

0
X

0
.3

3
7
0

1
0
7
3
2
.7

8
-
0
.0

0
1
2

1
3
.3

3
1
.7

7
5
3

2
0
4
0
1
.2

8
4
6
6
.6

5
3
1

2
5
7
2
9
4
.8

1
2
4
8
1
.6

7
2
5

2
0
5
5
0
6
.5

4

3
5

1
9
1
0
0
2
7
-
1
 1

0
X

0
.9

9
0
6

3
1
9
3
6
.6

2
-
0
.0

0
1
6

1
0
.6

7
2
1
.3

4
3
0

2
0
6
6
8
4
.1

9
1
5
6
7
9
.1

7
7
5

8
8
8
2
4
9
1
.5

3
2
3
6
5
.2

2
1
4

2
1
1
5
1
2
.7

5

3
6

1
9
1
0
0
2
8
-
1
 1

0
X

0
.8

3
4
2

2
4
8
6
6
.9

1
-
0
.0

0
1
3

1
2
.6

7
1
9
.2

7
3
7

1
6
4
2
3
7
.5

8
1
5
3
7
4
.8

0
4
8

7
8
4
5
2
8
7
.1

8
2
2
5
1
.7

5
7
2

1
8
1
5
9
6
.5

9

3
7

1
9
0
9
6
0
0
-
1
 1

0
X

0
.7

4
0
7

2
1
8
7
5
.4

6
0
.0

0
1
4

3
5
.3

3
6
.8

8
2
8

6
1
0
8
3
.4

7
2
7
0
9
.3

6
8
8

1
4
1
8
8
3
8
.6

8
1
1
9
6
.4

3
5
9

9
6
5
8
0
.0

1

3
8

1
9
0
9
6
0
0
-
1
L
 5

0
X

0
.1

7
3
0

5
4
9
4
.2

6
-
0
.0

0
1
6

9
.3

3
2
.1

7
1
9

2
1
8
3
3
.0

1
5
3
2
.8

4
6
0

2
7
3
0
4
0
.3

9
2
3
9
.1

1
1
7

1
8
6
8
1
.1

5

3
9

1
9
0
9
6
0
0
-
1
M

S
 1

0
X

9
5
.2

5
6
3

2
6
9
5
8
9
7
.3

3
4
.7

7
2
1

4
0
3
2
7
.3

5
9
9
.2

2
0
9

8
0
4
7
1
0
.7

5
3
7
7
5
.3

3
7
4

1
9
4
9
9
3
0
.9

6
2
1
3
2
.1

4
0
9

1
6
9
5
9
3
.9

7

4
0

1
9
0
9
6
0
0
-
1
M

S
D

 .
..

1
1
4
.6

8
0
0

3
2
4
1
9
5
1
.7

5
5
.6

8
3
8

4
8
0
3
9
.1

1
1
2
6
.6

5
3
3

1
0
2
8
7
1
6
.1

7
4
5
6
3
.1

1
2
0

2
3
7
3
8
6
6
.6

3
2
5
7
3
.3

1
3
8

2
0
5
3
8
7
.0

0

4
1

R
IN

S
E

0
.0

7
2
8

2
5
9
5
.5

5
-
0
.0

0
1
4

1
0
.6

7
1
.8

9
5
2

1
8
6
2
6
.9

6
-
5
.8

9
8
3

1
0
2
2
3
.6

0
0
.1

1
2
4

2
6
.6

7

4
2

R
IN

S
E

0
.0

6
3
2

2
3
0
2
.1

7
-
0
.0

0
2
2

4
.0

0
1
.6

0
8
1

1
6
4
1
5
.8

2
-
5
.8

0
1
4

1
0
3
6
0
.4

1
0
.2

7
3
1

4
0
.0

0

4
3

C
C

V
1
0
3
.3

2
7
3

2
8
8
8
7
4
9
.7

5
5
.0

9
3
4

4
2
8
4
9
.2

8
1
0
0
.9

7
5
6

8
1
3
8
2
9
.8

0
1
0
6
0
3
.2

7
5
1

5
3
5
5
0
5
6
.7

9
1
0
1
7
.0

8
7
2

8
1
0
8
6
.3

0

4
4

C
C

B
0
.0

4
8
3

2
0
7
2
.1

4
-
0
.0

0
1
6

9
.3

3
1
.5

9
5
4

1
8
1
8
6
.5

2
-
1
.9

2
6
3

1
1
1
9
0
.9

2
0
.2

0
1
0

3
3
.3

3

4
5

1
9
0
9
6
0
0
-
1
A

 1
0
X

1
2
4
.8

2
5
3

3
5
4
8
7
9
0
.4

2
4
.8

8
6
0

4
1
3
7
0
.4

8
1
0
2
.2

6
2
5

8
3
9
5
9
4
.2

2
4
8
7
0
.6

4
9
7

2
5
8
0
0
8
5
.3

2
4
2
2
7
.6

0
4
5

3
4
2
4
2
5
.6

2

4
6

1
9
1
0
0
2
4
-
1
 1

0
0
0
X

0
.0

5
9
1

2
4
1
8
.8

6
-
0
.0

0
1
4

1
0
.6

7
1
.3

3
3
2

1
6
5
6
5
.9

7
2
.8

1
8
3

1
3
5
8
6
.0

2
2
5
.9

6
9
1

2
0
1
3
.5

5

4
7

C
C

V
1
0
7
.0

4
1
6

3
1
6
8
6
2
2
.4

2
5
.3

3
9
8

4
6
7
7
2
.9

1
1
0
2
.7

9
7
4

8
9
9
4
2
7
.4

5
1
0
7
5
9
.2

3
3
6

5
7
8
3
9
5
0
.9

6
1
0
2
4
.8

1
4
3

8
7
0
9
6
.0

9

4
8

C
C

B
0
.0

4
2
4

1
8
3
6
.1

2
-
0
.0

0
1
0

1
4
.0

0
1
.3

8
9
8

1
5
6
8
4
.0

3
-
2
.9

5
9
8

1
0
8
4
0
.6

8
-
0
.0

2
0
2

1
6
.6

7

4
9

Z
Z
Z

5
0

IP
1
9
0
9
2
8
-
4
M

B
 .
..

0
.0

5
2
4

2
0
7
2
.1

4
-
0
.0

0
1
1

1
2
.6

7
2
.4

3
7
3

2
3
2
0
1
.9

4
-
3
.6

8
9
6

1
0
7
7
3
.9

0
0
.9

1
8
9

8
6
.6

7

5
1

IM
1
9
0
9
2
8
-
4
L
C

S
...

9
9
.6

0
4
0

2
8
3
4
6
9
8
.8

3
5
.0

6
0
5

4
2
4
1
3
.0

2
9
9
.4

9
0
3

8
3
3
7
9
3
.0

6
9
2
2
.9

6
6
9

5
0
8
0
3
8
.1

7
9
3
7
.3

8
9
9

7
5
8
2
8
.4

1

5
2

1
9
0
9
1
7
2
-
2
 1

0
X

0
.0

7
8
4

2
9
3
0
.9

5
-
0
.0

0
1
0

1
4
.6

7
2
.7

7
6
0

2
7
6
8
1
.0

8
4
6
2
.8

3
4
2

2
5
8
3
8
2
.4

9
1
1
2
0
.1

3
2
8

8
9
5
3
1
.9

8

5
3

1
9
0
9
1
7
2
-
2
L
 5

0
X

0
.0

3
3
7

1
5
6
8
.0

9
-
0
.0

0
1
3

1
1
.3

3
1
.0

2
7
4

1
2
4
9
4
.7

4
9
1
.4

2
3
2

5
7
4
3
9
.9

4
2
2
3
.0

4
8
9

1
7
1
0
9
.4

6

5
4

1
9
0
9
1
7
2
-
2
M

S
 1

0
X

9
6
.7

7
2
5

2
6
8
6
2
8
2
.0

0
4
.9

1
3
4

4
0
2
7
5
.8

8
9
7
.1

2
6
3

7
8
4
7
4
3
.8

8
1
3
7
5
.3

1
3
8

7
3
0
2
7
4
.0

8
2
0
2
5
.8

8
9
5

1
6
1
1
9
5
.7

3

5
5

1
9
0
9
1
7
2
-
2
M

S
D

 .
..

9
5
.5

6
4
3

2
6
6
4
7
5
1
.1

7
4
.8

7
2
2

4
0
1
8
4
.9

6
9
9
.4

7
5
5

7
9
5
9
9
9
.1

2
1
3
7
8
.8

4
6
1

7
2
6
6
0
3
.3

5
2
0
4
3
.5

5
6
1

1
6
1
9
2
8
.5

0

5
6

1
9
0
9
1
7
2
-
2
A

 1
0
X

1
2
3
.0

2
6
2

3
4
4
6
1
2
2
.4

2
4
.9

0
1
0

4
1
2
4
3
.5

1
1
0
1
.8

9
4
0

8
2
4
8
3
3
.9

1
2
5
8
6
.5

7
8
2

1
3
7
7
2
0
5
.1

4
4
1
0
7
.9

6
2
0

3
2
9
4
7
6
.2

2

5
7

1
9
0
9
1
7
2
-
3
 1

0
X

0
.1

0
3
8

3
5
2
5
.7

3
-
0
.0

0
0
9

1
5
.3

3
3
.7

1
0
5

3
4
0
1
0
.0

2
4
5
6
.3

7
3
1

2
4
8
3
1
1
.7

3
1
1
0
8
.7

2
1
9

8
6
6
5
0
.3

2

5
8

1
9
0
9
1
7
2
-
4
 1

0
X

0
.2

3
0
7

7
0
3
2
.8

4
-
0
.0

0
1
4

1
0
.6

7
2
.8

8
1
8

2
7
4
9
4
.4

3
9
4
0
.6

1
2
1

4
8
5
1
7
8
.9

4
1
1
4
3
.2

1
8
4

8
9
1
9
7
.2

1

5
9

C
C

V
1
0
2
.8

0
4
3

2
8
2
2
9
5
8
.6

7
5
.0

7
7
3

4
1
5
8
4
.3

0
1
0
0
.4

8
8
5

8
0
3
3
8
3
.1

8
1
0
6
4
9
.5

5
4
3

5
2
5
7
6
8
0
.8

6
1
0
1
0
.5

1
2
0

7
8
5
7
4
.1

9

6
0

C
C

B
0
.0

4
5
0

1
7
8
0
.1

1
-
0
.0

0
0
2

1
9
.3

3
2
.1

1
9
0

1
9
8
0
9
.5

2
-
2
.8

9
9
9

1
0
0
7
6
.7

9
0
.3

7
5
1

4
3
.3

3

6
1

1
9
0
9
1
7
2
-
5
 1

0
X

0
.2

3
3
8

7
0
0
4
.1

6
-
0
.0

0
1
1

1
2
.6

7
2
.2

5
2
2

2
2
2
7
4
.6

9
9
4
2
.6

4
1
6

4
9
1
5
1
6
.5

4
1
1
5
5
.1

2
0
5

9
1
2
5
1
.2

7

6
2

1
9
0
9
1
7
2
-
8
 1

0
X

0
.1

9
5
5

6
1
0
9
.1

5
-
0
.0

0
1
6

9
.3

3
2
.1

6
9
6

2
1
9
8
4
.3

4
4
3
4
.9

0
5
3

2
3
5
9
5
8
.4

9
1
1
5
7
.9

8
6
7

9
1
9
1
7
.5

8

102 of 371



P
ag

e
 1

3
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

A
n
al

yt
e
 T

ab
le

7
  
L
i 
 [

 1
 ]

9
  
B

e
  
[ 

1
 ]

1
1
  
B

  
[ 

1
 ]

2
3
  
N

a 
 [

 2
 ]

2
6
  
M

g 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

6
3

1
9
0
9
1
7
2
-
9
 1

0
X

0
.1

9
2
9

6
0
3
9
.1

2
-
0
.0

0
1
9

6
.6

7
2
.1

7
3
9

2
2
2
4
8
.0

1
4
4
2
.7

2
2
2

2
3
6
9
9
8
.4

1
1
1
7
6
.2

7
1
7

9
2
6
7
2
.0

3

6
4

1
9
0
9
1
7
2
-
1
0
 1

0
X

0
.1

3
6
4

4
4
6
1
.9

6
-
0
.0

0
2
0

6
.0

0
2
.1

6
6
0

2
1
8
6
2
.0

5
4
6
8
.0

4
9
9

2
5
3
9
0
0
.1

2
1
2
6
2
.9

2
0
9

9
9
5
8
4
.6

0

6
5

1
9
0
9
1
7
2
-
1
1
 1

0
X

0
.1

9
1
6

6
0
2
2
.4

5
0
.0

0
3
9

5
4
.6

7
1
.9

4
9
3

2
0
4
2
8
.7

4
4
9
8
.8

4
0
2

2
6
2
3
1
3
.4

7
1
3
1
1
.7

1
2
6

1
0
4
2
6
6
.2

7

6
6

1
9
0
9
1
7
2
-
1
4
 1

0
X

0
.0

9
0
4

3
1
4
0
.3

2
-
0
.0

0
1
2

1
2
.0

0
1
.4

4
3
4

1
5
8
8
6
.4

3
4
1
1
.1

9
9
8

2
1
7
5
4
2
.1

4
7
1
2
.7

1
5
8

5
5
1
1
1
.6

6

6
7

1
9
0
9
1
7
2
-
1
5
 1

0
X

0
.0

7
5
3

2
7
1
3
.5

8
-
0
.0

0
1
6

9
.3

3
1
.4

3
7
3

1
5
8
3
2
.4

5
4
0
6
.2

6
1
1

2
1
2
4
3
9
.1

5
6
9
3
.1

9
6
7

5
3
2
8
5
.4

1

6
8

1
9
0
9
2
1
3
-
3
 1

0
X

0
.7

6
8
1

2
1
5
7
0
.4

1
-
0
.0

0
1
1

1
3
.3

3
1
.1

6
1
3

1
3
9
0
1
.4

7
1
8
2
8
.2

0
4
4

9
2
3
2
1
2
.8

2
2
9
0
6
.1

6
7
4

2
2
6
8
3
4
.7

3

6
9

1
9
0
9
2
1
3
-
4
 1

0
X

0
.7

7
0
4

2
1
6
2
2
.4

8
-
0
.0

0
2
0

6
.0

0
1
.1

4
0
2

1
3
7
2
7
.9

3
1
7
9
7
.5

8
3
1

9
1
0
0
8
6
.9

4
2
9
0
6
.0

3
7
8

2
2
7
5
7
8
.2

1

7
0

1
9
0
9
3
0
5
-
5
 1

0
X

0
.3

6
8
1

1
0
6
8
0
.7

6
-
0
.0

0
1
6

8
.6

7
0
.7

4
2
6

1
0
4
8
9
.4

3
6
2
9
.5

8
1
2

3
2
1
7
4
4
.0

5
1
0
7
1
.2

9
4
1

8
3
2
1
3
.1

5

7
1

R
IN

S
E

0
.0

2
8
4

1
3
8
8
.7

4
-
0
.0

0
1
8

7
.3

3
0
.2

6
8
2

6
5
0
3
.5

6
-
6
.4

3
2
2

9
5
6
6
.5

0
0
.4

3
1
1

5
0
.0

0

7
2

R
IN

S
E

0
.0

2
6
4

1
3
0
8
.7

3
-
0
.0

0
2
0

5
.3

3
0
.2

7
2
5

6
4
0
7
.9

6
-
7
.4

7
1
9

9
2
5
6
.2

7
0
.0

1
5
3

2
0
.0

0

7
3

C
C

V
1
0
5
.7

0
1
1

2
8
8
7
2
5
8
.0

0
5
.2

0
6
1

4
2
6
0
7
.4

7
1
0
2
.0

8
2
0

8
0
5
0
7
4
.4

3
1
0
8
3
8
.3

2
1
9

5
3
8
4
6
4
7
.0

0
1
0
1
5
.6

5
4
1

7
9
8
8
6
.8

9

7
4

C
C

B
0
.0

2
6
3

1
3
0
1
.3

9
-
0
.0

0
2
2

4
.0

0
0
.6

3
0
4

8
9
6
2
.4

4
-
3
.6

2
2
9

9
6
2
3
.1

9
0
.1

3
9
6

2
6
.6

7

7
5

1
9
0
9
3
0
5
-
6
 1

0
X

0
.3

5
7
6

1
0
3
6
7
.2

2
-
0
.0

0
0
6

1
7
.3

3
0
.8

4
5
7

1
1
2
4
8
.3

6
6
3
4
.0

8
7
8

3
2
0
9
3
2
.4

6
1
0
5
7
.9

3
7
7

8
1
8
8
7
.0

7

7
6

C
C

V
1
0
0
.5

5
4
3

2
7
9
6
4
1
1
.3

3
4
.9

9
2
4

4
1
4
4
1
.2

8
9
8
.8

8
5
4

7
9
7
7
4
1
.2

9
1
0
5
7
9
.8

4
8
7

5
2
7
4
5
5
6
.2

7
1
0
0
9
.7

6
6
7

8
0
0
9
5
.7

7

7
7

C
C

B
0
.0

3
2
0

1
4
7
9
.4

1
-
0
.0

0
0
7

1
5
.3

3
1
.8

2
3
6

1
7
9
5
3
.0

4
-
3
.8

0
7
9

9
7
0
9
.9

2
0
.3

0
4
1

4
0
.0

0

7
8

IP
1
9
0
9
2
8
-
2
M

B
 .
..

0
.0

3
0
0

1
4
1
9
.4

1
-
0
.0

0
0
9

1
4
.0

0
0
.9

0
5
9

1
1
1
2
4
.8

8
-
3
.3

4
0
8

1
0
3
2
0
.3

0
1
.0

4
8
3

9
3
.3

4

7
9

IM
1
9
0
9
2
8
-
2
L
C

S
...

9
7
.4

0
1
4

2
7
4
2
2
9
7
.7

5
4
.9

3
0
8

4
1
3
8
5
.8

6
9
8
.2

6
9
5

8
0
1
1
1
1
.6

5
9
4
3
.3

5
3
2

4
9
6
1
4
6
.3

2
9
3
9
.3

2
1
7

7
4
9
4
0
.8

8

8
0

IM
1
9
0
9
2
8
-
2
L
C

S
...

9
5
.8

6
1
1

2
6
9
2
3
4
7
.0

0
4
.8

7
6
6

4
0
6
3
8
.0

2
1
0
0
.3

0
5
9

8
1
1
7
3
0
.5

9
9
3
0
.6

4
8
7

4
9
7
9
5
2
.4

1
9
3
0
.5

6
2
1

7
4
6
0
2
.9

0

8
1

1
9
0
9
5
3
4
-
1
 1

0
X

2
.9

4
6
7

8
2
7
1
9
.0

7
0
.0

1
6
0

1
5
5
.3

3
6
.7

9
0
8

5
9
1
6
8
.9

8
2
8
9
0
.6

5
8
2

1
5
0
0
9
1
2
.1

6
1
0
4
9
.9

6
6
7

8
3
2
4
2
.4

8

8
2

1
9
0
9
5
3
4
-
2
 1

0
X

2
.9

5
9
9

8
2
6
4
8
.5

2
0
.0

1
2
4

1
2
4
.6

7
5
.4

7
5
1

4
8
3
0
8
.1

1
2
7
1
6
.8

4
5
0

1
3
8
9
3
9
8
.8

9
9
6
8
.8

6
1
3

7
5
8
5
5
.1

6

8
3

1
9
0
9
5
3
4
-
3
 1

0
X

2
.6

4
9
1

7
3
2
0
0
.4

5
0
.0

2
5
2

2
3
0
.6

7
4
.8

4
3
5

4
3
2
0
5
.7

6
2
4
6
6
.6

3
5
3

1
3
0
6
3
4
7
.8

2
7
7
7
.7

9
0
9

6
3
2
2
3
.4

0

8
4

1
9
0
9
5
3
4
-
4
 1

0
X

2
.3

1
5
9

6
5
0
7
3
.4

7
0
.0

1
9
5

1
8
2
.6

7
4
.1

6
9
9

3
8
4
4
9
.9

0
1
9
2
9
.7

4
6
5

1
0
1
7
6
5
3
.7

9
6
1
7
.2

3
0
6

5
0
2
6
6
.4

3

8
5

1
9
0
9
5
3
4
-
5
 1

0
X

2
.0

7
7
3

5
7
7
1
9
.4

7
0
.0

2
7
7

2
4
8
.6

7
3
.4

8
9
7

3
2
3
0
6
.3

3
1
6
1
1
.1

2
3
4

8
4
3
6
0
7
.0

2
5
3
6
.3

1
6
4

4
3
6
9
0
.9

1

8
6

1
9
0
9
5
3
4
-
6
 1

0
X

2
.5

8
7
6

7
4
7
7
3
.2

2
0
.0

2
3
6

2
2
3
.3

3
4
.0

3
5
1

3
8
6
2
3
.9

2
1
8
4
1
.5

4
0
4

9
8
1
2
3
0
.6

4
5
2
5
.0

8
3
3

4
2
9
9
2
.8

1

8
7

1
9
0
9
5
3
4
-
7
 1

0
X

1
4
.7

8
4
7

4
1
5
0
2
5
.3

8
0
.0

0
9
9

1
0
6
.0

0
2
6
.3

8
9
1

2
2
1
9
0
3
.4

1
1
4
4
9
6
.9

8
8
9

8
0
4
5
0
6
3
.0

1
1
1
8
3
2
.1

3
9
6

1
0
1
3
1
5
2
.4

6

8
8

C
C

V
1
0
7
.6

4
6
4

3
1
7
7
1
9
4
.3

3
5
.3

3
4
8

4
7
0
2
7
.6

8
1
0
4
.0

9
3
6

9
1
2
0
8
7
.9

5
1
0
7
3
6
.0

1
1
2

5
5
0
6
6
9
9
.3

0
9
9
8
.1

7
4
2

8
1
7
6
2
.8

3

8
9

C
C

B
0
.0

3
4
0

1
6
1
2
.0

9
-
0
.0

0
0
3

1
9
.3

3
1
.7

3
7
0

1
8
4
5
6
.8

9
-
3
.8

1
5
3

9
9
6
6
.7

2
0
.0

8
3
7

2
3
.3

3

9
0

1
9
0
9
5
3
4
-
8
 1

0
X

3
.8

3
2
7

1
0
6
5
5
6
.2

2
0
.0

1
0
4

1
0
8
.6

7
7
.5

6
3
7

6
4
9
2
3
.8

9
3
4
0
3
.2

8
0
0

1
7
3
3
7
5
0
.2

4
2
2
0
8
.6

1
0
5

1
7
2
6
4
0
.1

3

9
1

1
9
0
9
5
3
4
-
9
 1

0
X

0
.0

5
2
8

1
9
8
1
.4

7
-
0
.0

0
1
5

9
.3

3
0
.9

9
2
6

1
1
6
0
7
.4

5
1
7
.0

7
9
1

1
9
5
8
2
.3

0
1
.4

5
8
4

1
2
3
.3

4

9
2

1
9
0
9
5
3
4
-
1
0
 1

0
X

2
.1

0
4
9

5
8
0
0
5
.7

8
0
.0

2
8
4

2
5
2
.6

7
3
.4

3
1
3

3
1
5
0
4
.7

8
1
5
7
8
.6

3
4
3

7
9
2
3
9
7
.4

1
5
2
9
.1

1
0
5

4
1
2
7
5
.0

1

9
3

1
9
0
9
5
3
4
-
1
1
 1

0
X

2
.9

7
4
8

8
1
1
3
4
.0

9
0
.0

0
6
7

7
6
.6

7
4
.9

4
0
5

4
3
0
4
7
.9

6
2
8
1
7
.4

1
2
5

1
4
1
0
0
9
4
.6

7
9
9
8
.1

9
6
4

7
7
5
7
2
.9

3

103 of 371



P
ag

e
 1

4
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

A
n
al

yt
e
 T

ab
le

7
  
L
i 
 [

 1
 ]

9
  
B

e
  
[ 

1
 ]

1
1
  
B

  
[ 

1
 ]

2
3
  
N

a 
 [

 2
 ]

2
6
  
M

g 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

9
4

1
9
0
9
5
3
4
-
1
2
 1

0
X

2
.8

6
5
1

7
7
9
7
1
.5

2
0
.0

0
9
0

9
4
.6

7
4
.6

0
2
3

4
0
4
4
5
.9

9
2
6
5
6
.8

1
2
6

1
3
1
3
7
2
5
.8

9
9
2
0
.3

7
0
3

7
1
1
7
2
.0

0

9
5

1
9
0
9
5
3
4
-
1
3
 1

0
X

2
.4

9
7
0

6
8
2
7
0
.1

7
0
.0

0
7
8

8
4
.6

7
4
.4

0
5
8

3
8
7
1
4
.9

8
2
3
1
3
.4

3
5
8

1
1
3
4
2
6
1
.9

1
7
3
5
.4

0
8
3

5
6
9
6
7
.5

6

9
6

1
9
0
9
5
3
4
-
1
4
 1

0
X

2
.2

2
4
7

6
0
6
5
6
.9

6
0
.0

0
8
2

8
7
.3

3
3
.7

1
3
5

3
3
4
7
0
.7

8
1
8
9
1
.3

4
3
3

9
3
7
0
2
4
.0

2
6
0
1
.7

9
5
5

4
6
3
6
8
.6

6

9
7

1
9
0
9
5
3
4
-
1
5
 1

0
X

2
.0

3
5
4

5
6
0
4
8
.5

5
0
.0

1
1
3

1
1
4
.0

0
3
.3

1
3
6

3
0
5
6
3
.0

4
1
5
8
7
.4

3
2
4

7
9
1
2
2
8
.2

2
5
2
9
.1

3
8
0

4
1
0
7
1
.2

4

9
8

1
9
0
9
5
3
4
-
1
6
 1

0
X

2
.2

9
0
8

6
2
6
2
1
.9

5
0
.0

0
7
0

7
8
.6

7
3
.5

7
6
9

3
2
3
8
5
.2

9
1
7
9
4
.0

9
2
1

8
8
8
3
5
4
.3

6
5
0
0
.4

1
7
3

3
8
6
9
9
.0

4

9
9

1
9
0
9
5
3
4
-
1
7
 1

0
X

1
4
.6

7
0
4

4
0
9
0
6
0
.9

0
0
.0

0
7
6

8
6
.6

7
2
6
.1

6
6
4

2
1
5
5
0
0
.0

3
1
4
3
4
0
.4

0
4
3

7
4
3
1
2
7
9
.6

8
1
1
6
4
1
.7

2
7
9

9
3
4
1
9
6
.6

8

1
0
0

C
C

V
9
9
.8

9
3
4

2
8
0
0
8
7
4
.7

5
4
.9

8
1
1

4
1
6
4
1
.1

2
9
8
.4

6
5
5

7
9
6
8
7
3
.8

6
1
0
7
3
2
.8

4
8
5

5
2
8
7
6
0
5
.2

3
9
9
1
.8

1
2
4

7
8
4
2
6
.8

0

1
0
1

C
C

B
0
.0

1
9
5

1
1
6
3
.3

9
-
0
.0

0
1
3

1
0
.6

7
0
.6

6
5
3

9
4
3
4
.9

3
-
4
.3

7
4
0

9
4
9
9
.7

4
0
.0

3
9
6

2
0
.0

0

1
0
2

1
9
0
9
5
3
4
-
1
8
 1

0
X

3
.7

2
0
5

1
0
7
7
6
3
.9

1
-
0
.0

0
1
4

1
1
.3

3
7
.1

4
6
0

6
4
6
4
7
.3

9
3
3
2
8
.7

6
8
7

1
7
4
6
3
2
6
.4

9
2
0
9
3
.4

4
3
0

1
7
0
7
5
2
.3

0

1
0
3

1
9
0
9
5
3
4
-
1
9
 1

0
X

0
.0

4
9
5

2
0
1
0
.1

4
-
0
.0

0
2
1

4
.6

7
0
.8

4
9
7

1
1
2
6
0
.5

2
1
5
.7

4
4
5

2
0
0
3
2
.7

9
1
.6

1
3
2

1
4
0
.0

1

1
0
4

1
9
0
9
5
3
4
-
2
0
 1

0
X

2
.1

3
5
4

6
1
6
2
3
.1

0
0
.0

1
0
0

1
0
6
.6

7
3
.3

8
3
1

3
2
9
6
0
.8

8
1
6
0
8
.7

6
8
0

8
4
5
5
5
7
.8

0
5
2
5
.4

8
2
6

4
2
4
7
4
.8

9

1
0
5

R
IN

S
E

0
.0

2
3
6

1
3
4
4
.0

7
-
0
.0

0
2
0

6
.0

0
0
.2

8
9
6

7
0
0
8
.2

0
-
6
.6

4
5
3

1
0
1
7
6
.8

5
-
0
.0

3
7
5

1
6
.6

7

1
0
6

R
IN

S
E

0
.0

3
4
9

1
6
2
6
.7

6
-
0
.0

0
0
9

1
4
.6

7
1
.6

3
4
6

1
7
5
8
7
.0

0
-
5
.2

4
5
6

1
0
9
0
7
.3

4
0
.5

6
0
7

6
3
.3

3

1
0
7

C
C

V
1
0
6
.5

4
1
2

3
1
2
1
5
3
8
.0

8
5
.3

5
1
5

4
6
8
6
0
.5

7
1
0
3
.5

8
9
7

8
8
9
8
6
9
.5

8
1
0
9
3
9
.4

2
1
0

5
7
2
6
4
6
7
.2

1
1
0
0
7
.7

7
5
0

8
4
8
5
7
.9

1

1
0
8

C
C

B
0
.0

4
2
5

1
8
1
0
.7

8
0
.0

0
1
9

3
6
.6

7
3
.2

2
0
1

2
9
4
5
1
.3

5
-
2
.9

0
2
4

1
0
5
8
3
.8

1
1
.3

5
6
7

1
2
0
.0

1

1
0
9

IP
1
9
0
1
0
0
2
-
3
M

B
...

0
.0

2
9
0

1
4
4
0
.7

4
-
0
.0

0
1
7

8
.0

0
1
.5

5
3
0

1
6
6
5
2
.5

8
-
3
.2

6
0
8

1
0
6
1
3
.9

0
1
.1

8
6
7

1
0
6
.6

7

1
1
0

IM
1
9
1
0
0
2
-
3
L
C

S
...

9
8
.4

5
8
5

2
8
4
1
7
7
0
.4

2
4
.9

5
9
6

4
2
4
2
2
.3

8
9
7
.7

1
2
2

8
2
9
2
9
6
.6

2
9
4
6
.1

4
0
7

5
0
2
3
5
7
.3

4
9
4
7
.4

1
3
5

7
6
8
6
3
.4

3

1
1
1

1
9
0
9
4
6
7
-
1
 1

0
X

2
.0

5
5
2

5
8
3
9
2
.5

5
0
.0

1
4
7

1
4
4
.0

0
3
.1

2
6
1

3
0
2
8
0
.5

3
5
8
7
.5

1
9
9

3
1
9
1
2
0
.1

6
2
0
4
.0

4
5
6

1
6
3
0
8
.6

7

1
1
2

1
9
0
9
4
6
7
-
2
 1

0
X

2
.4

0
9
9

6
8
6
9
2
.8

4
0
.0

1
2
1

1
2
5
.3

3
2
.7

8
0
9

2
7
8
4
8
.7

7
9
7
9
.8

7
1
6

5
1
3
0
6
8
.5

2
3
6
1
.2

1
7
3

2
8
7
8
8
.9

1

1
1
3

1
9
0
9
4
6
7
-
3
 1

0
X

5
.2

6
4
5

1
5
0
4
6
8
.6

7
0
.0

0
0
2

2
4
.6

7
8
.1

4
6
0

7
2
2
0
7
.8

7
6
9
1
6
.7

7
6
8

3
6
0
4
4
0
8
.4

9
2
0
3
7
.0

9
8
4

1
6
5
4
0
2
.2

1

1
1
4

1
9
0
9
4
6
7
-
4
 1

0
X

5
.3

3
3
7

1
5
2
8
1
5
.0

6
-
0
.0

0
1
5

1
0
.6

7
1
0
.3

6
7
3

9
1
2
0
8
.0

6
8
7
4
0
.5

5
8
4

4
5
7
1
6
4
5
.1

4
2
3
4
1
.3

9
4
8

1
9
2
1
9
7
.5

8

1
1
5

1
9
0
9
4
6
7
-
5
 1

0
X

1
2
.8

1
1
1

3
6
7
4
2
2
.6

6
0
.0

0
0
3

2
6
.0

0
2
7
.5

3
7
3

2
3
5
7
7
2
.1

7
1
9
1
1
6
.0

7
0
6

1
0
0
6
9
0
1
9
.0

2
4
9
0
1
.5

4
0
0

3
9
9
3
1
6
.4

0

1
1
6

1
9
0
9
4
6
7
-
6
 1

0
X

1
3
.3

6
3
2

3
8
1
6
1
2
.2

3
-
0
.0

0
0
9

1
5
.3

3
2
9
.3

9
1
7

2
5
0
6
0
7
.5

6
2
0
6
0
7
.9

4
2
2

1
0
8
0
7
1
4
6
.5

1
5
1
7
9
.4

8
2
9

4
2
2
7
8
8
.0

0

1
1
7

1
9
0
9
4
6
7
-
7
 1

0
X

2
.1

8
1
2

6
1
8
2
4
.3

3
0
.0

1
8
1

1
7
2
.0

0
2
.7

1
4
6

2
7
0
2
5
.0

0
6
1
1
.9

3
0
1

3
2
3
0
1
0
.9

9
2
0
4
.5

6
2
9

1
6
2
4
1
.8

3

1
1
8

1
9
0
9
4
6
7
-
8
 1

0
X

2
.2

8
9
9

6
3
5
0
5
.9

7
0
.0

0
1
0

3
0
.6

7
2
.3

8
9
0

2
3
6
2
4
.3

1
9
9
2
.1

7
3
2

5
1
8
5
5
0
.8

0
3
4
0
.3

0
3
7

2
7
5
8
3
.6

6

1
1
9

C
C

V
1
0
3
.9

9
0
4

2
9
3
8
8
1
7
.5

0
5
.1

9
7
6

4
3
5
8
6
.6

1
1
0
1
.2

5
6
4

8
3
5
7
8
4
.0

3
1
0
8
5
9
.9

7
3
6

5
4
3
4
8
1
0
.7

5
1
0
1
2
.8

3
7
8

8
1
3
2
4
.6

6

1
2
0

C
C

B
0
.0

2
0
4

1
1
6
1
.3

8
-
0
.0

0
1
8

6
.6

7
0
.7

6
2
4

1
0
1
1
5
.3

6
-
3
.2

8
4
4

9
8
1
0
.0

4
-
0
.1

9
2
7

3
.3

3

1
2
1

1
9
0
9
4
6
7
-
9
 1

0
X

5
.5

5
7
7

1
5
3
6
6
8
.3

3
-
0
.0

0
0
2

2
0
.6

7
8
.3

4
4
8

7
1
7
8
0
.1

0
7
0
1
9
.9

9
2
7

3
5
9
7
7
9
3
.4

9
2
0
3
1
.6

7
2
6

1
6
2
2
8
0
.3

7

1
2
2

1
9
0
9
4
6
7
-
1
0
 1

0
X

5
.3

4
6
9

1
4
9
1
4
4
.3

0
-
0
.0

0
0
3

2
0
.0

0
1
0
.2

0
0
2

8
7
6
8
4
.9

0
8
7
4
7
.4

7
5
1

4
5
2
1
0
2
1
.6

0
2
3
3
4
.4

1
8
8

1
8
8
3
8
8
.2

3

1
2
3

1
9
0
9
4
6
7
-
1
1
 1

0
X

1
2
.8

5
8
0

3
6
3
3
6
0
.6

6
-
0
.0

0
0
7

1
6
.6

7
2
7
.5

6
1
2

2
3
1
4
6
9
.3

8
1
9
3
5
1
.3

8
5
0

1
0
1
5
1
2
3
0
.8

9
4
8
8
4
.4

9
3
8

3
9
6
2
4
1
.4

5

1
2
4

1
9
0
9
4
6
7
-
1
2
 1

0
X

1
3
.3

8
0
6

4
0
0
1
9
4
.3

9
-
0
.0

0
1
1

1
4
.6

7
2
9
.5

3
9
6

2
6
2
6
6
2
.1

1
2
0
4
0
7
.6

9
9
1

1
0
7
7
0
3
4
5
.6

7
5
1
8
2
.2

9
0
1

4
2
3
1
2
0
.3

1

104 of 371



P
ag

e
 1

5
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

A
n
al

yt
e
 T

ab
le

7
  
L
i 
 [

 1
 ]

9
  
B

e
  
[ 

1
 ]

1
1
  
B

  
[ 

1
 ]

2
3
  
N

a 
 [

 2
 ]

2
6
  
M

g 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
2
5

1
9
0
9
4
8
1
-
5
 1

0
X

0
.4

3
8
4

1
3
2
8
3
.3

0
-
0
.0

0
2
3

4
.0

0
4
.5

6
4
7

4
2
7
6
5
.1

9
1
4
0
8
.6

7
5
3

7
4
3
2
0
3
.9

5
1
8
6
6
.8

2
5
4

1
5
0
9
6
8
.5

2

1
2
6

1
9
0
9
4
8
1
-
1
3
 1

0
X

0
.2

9
0
9

8
9
0
7
.0

8
-
0
.0

0
1
6

9
.3

3
6
.0

9
2
8

5
5
0
6
9
.9

2
1
7
1
2
.8

4
8
1

8
8
9
8
7
0
.7

2
1
6
7
7
.4

6
2
3

1
3
5
2
6
6
.8

8

1
2
7

1
9
0
9
4
8
1
-
1
3
L
 5

0
X

0
.0

6
8
5

2
5
1
8
.2

1
-
0
.0

0
2
3

3
.3

3
1
.7

5
1
5

1
8
4
1
7
.8

9
3
4
3
.2

7
9
9

1
7
6
7
3
7
.7

4
3
3
0
.2

4
7
7

2
5
1
5
6
.2

0

1
2
8

1
9
0
9
4
8
1
-
1
3
M

S
 .
..

9
8
.3

4
3
8

2
7
7
5
1
2
1
.1

7
4
.9

4
7
2

4
1
2
4
2
.8

5
9
9
.5

5
0
7

8
1
8
3
8
6
.7

9
2
8
5
9
.6

3
2
3

1
4
5
5
8
6
9
.6

2
2
5
6
6
.1

7
9
6

2
0
2
7
9
1
.7

6

1
2
9

1
9
0
9
4
8
1
-
1
3
M

S
D

...
9
9
.0

8
9
6

2
7
6
1
5
7
5
.7

5
4
.9

9
6
1

4
1
2
4
6
.1

6
1
0
3
.2

5
3
0

8
3
9
6
5
2
.5

4
2
8
2
2
.5

0
9
1

1
4
2
3
4
6
5
.8

6
2
6
1
3
.6

6
1
1

2
0
6
7
4
4
.1

2

1
3
0

1
9
0
9
4
8
1
-
1
3
A

 1
0
X

1
2
7
.5

8
4
2

3
5
4
4
2
4
2
.5

8
4
.9

9
2
1

4
1
3
1
1
.0

0
1
0
5
.5

6
6
6

8
5
9
3
2
6
.0

7
4
0
0
4
.4

4
8
9

2
0
2
9
7
0
0
.5

4
4
6
1
5
.7

3
8
3

3
6
6
8
0
1
.1

4

1
3
1

C
C

V
1
0
5
.8

2
1
7

3
0
8
8
6
0
2
.5

0
5
.3

0
9
8

4
5
7
4
1
.5

2
1
0
1
.1

1
7
4

8
7
1
5
4
5
.2

6
1
0
7
5
6
.5

9
7
1

5
4
4
4
6
3
7
.4

2
1
0
0
7
.3

6
7
7

8
1
6
9
5
.5

6

1
3
2

C
C

B
0
.0

5
0
9

1
9
9
4
.1

3
-
0
.0

0
0
7

1
5
.3

3
2
.3

6
0
5

2
2
2
6
8
.0

5
-
2
.1

7
0
3

1
0
5
5
0
.5

1
0
.2

6
2
0

3
6
.6

7

1
3
3

1
9
0
9
5
1
1
-
1
 1

0
X

2
8
.0

1
1
3

7
8
3
4
4
5
.0

2
-
0
.0

0
1
0

1
4
.6

7
2
4
1
.8

5
0
3

1
9
9
6
4
2
7
.6

3
8
9
6
5
4
.7

2
8
1

4
8
6
9
6
1
4
2
.6

1
1
3
9
.6

1
4
0

1
1
4
3
1
.0

6

1
3
4

1
9
0
9
5
1
1
-
2
 1

0
X

7
.6

6
9
8

2
2
2
1
7
7
.7

8
0
.1

4
7
7

1
3
0
6
.7

3
2
9
.2

3
8
7

2
5
6
2
6
3
.6

6
5
6
2
5
.4

9
8
5

3
1
1
3
2
6
2
.1

4
1
0
7
4
3
.2

8
2
1

9
3
4
4
5
8
.5

0

1
3
5

1
9
0
9
5
1
1
-
3
 1

0
X

5
.1

8
8
9

1
5
9
1
8
5
.9

3
0
.0

4
2
9

4
1
2
.0

1
3
2
.9

8
4
9

3
0
5
1
9
7
.9

4
8
3
0
8
.6

1
1
9

4
8
3
8
6
4
1
.0

7
6
7
3
5
.8

0
1
8

6
1
6
1
4
6
.3

2

1
3
6

1
9
0
9
5
1
1
-
4
 1

0
X

3
.8

5
1
6

1
1
1
7
2
0
.8

2
-
0
.0

0
0
6

1
8
.6

7
2
0
.5

3
5
3

1
7
9
0
7
3
.3

4
5
3
8
9
.2

2
1
9

2
8
3
8
6
5
3
.0

8
6
0
7
4
.5

5
5
8

5
0
0
4
5
7
.5

3

1
3
7

1
9
0
9
5
1
1
-
5
 1

0
X

3
.4

4
3
4

9
9
4
1
2
.1

1
0
.0

0
8
5

9
6
.0

0
1
8
.1

4
7
6

1
5
6
7
2
0
.0

3
4
2
4
6
.8

7
2
8

2
1
8
6
5
2
1
.6

3
6
3
3
3
.8

9
9
6

5
1
3
9
5
9
.2

5

1
3
8

1
9
0
9
5
1
1
-
6
 1

0
X

3
.8

8
6
8

1
1
0
2
9
0
.7

7
0
.0

0
8
4

9
4
.0

0
1
6
.6

0
8
2

1
4
2
6
2
7
.2

5
4
7
9
7
.7

8
6
8

2
4
6
7
4
0
3
.8

7
5
7
4
6
.0

3
2
1

4
6
1
4
4
2
.7

8

1
3
9

R
IN

S
E

0
.0

4
4
2

1
8
9
4
.7

9
-
0
.0

0
1
9

6
.6

7
1
.8

5
1
2

1
9
1
7
2
.1

0
-
3
.8

7
1
0

1
0
9
3
7
.4

3
0
.4

1
9
9

5
0
.0

0

1
4
0

R
IN

S
E

0
.0

3
7
8

1
6
3
3
.4

2
-
0
.0

0
2
2

4
.0

0
1
.3

0
7
9

1
4
5
1
9
.6

5
-
4
.6

9
7
6

1
0
4
6
3
.7

4
0
.3

7
3
9

4
6
.6

7

1
4
1

C
C

V
1
0
5
.5

5
0
4

2
9
3
0
9
8
5
.0

0
5
.1

9
5
6

4
3
4
5
7
.5

8
1
0
1
.7

5
1
2

8
2
5
8
7
1
.7

7
1
0
8
2
7
.3

6
7
9

5
3
8
0
7
6
9
.7

1
1
0
2
0
.1

4
5
0

8
1
6
9
8
.8

3

1
4
2

C
C

B
0
.0

3
1
0

1
4
0
6
.0

7
-
0
.0

0
0
2

1
8
.6

7
1
.9

4
6
3

1
8
4
8
1
.2

5
-
2
.4

1
2
5

1
0
1
4
0
.1

6
0
.1

3
7
9

2
6
.6

7

1
4
3

IP
1
9
1
0
0
2
-
2
M

B
 .
..

0
.0

2
9
0

1
3
6
0
.0

7
-
0
.0

0
2
1

4
.6

7
1
.4

7
3
4

1
4
9
9
4
.6

2
-
2
.5

5
2
4

1
0
3
4
0
.3

3
0
.7

4
9
5

7
0
.0

0

1
4
4

IM
1
9
1
0
0
2
-
2
L
C

S
...

9
7
.8

4
2
7

2
6
4
3
8
5
0
.3

3
4
.8

3
8
5

3
9
0
5
4
.3

5
9
7
.5

3
8
7

7
6
5
3
9
7
.7

6
9
5
5
.3

4
3
1

4
7
7
9
1
7
.3

0
9
3
8
.4

4
1
7

7
2
4
7
0
.5

9

1
4
5

1
9
0
9
2
1
7
-
2
 1

0
X

0
.4

0
0
4

1
1
3
3
7
.1

8
-
0
.0

0
1
2

1
2
.0

0
3
.3

6
6
1

3
0
5
1
4
.0

5
3
4
0
2
.3

6
0
7

1
6
6
2
2
7
2
.4

8
1
2
4
6
.1

3
2
4

9
4
2
3
7
.4

8

1
4
6

1
9
0
9
2
1
7
-
2
L
 5

0
X

0
.1

0
2
4

3
2
8
5
.0

1
-
0
.0

0
1
5

9
.3

3
1
.3

0
5
2

1
4
1
3
4
.9

4
6
5
1
.0

0
8
6

3
0
7
3
1
9
.4

9
2
4
3
.3

2
1
7

1
7
9
5
7
.0

1

1
4
7

1
9
0
9
2
1
7
-
2
M

S
 1

0
X

9
6
.9

6
7
1

2
6
0
5
7
1
2
.3

3
4
.8

1
1
3

3
8
7
0
4
.3

6
9
6
.0

9
8
7

7
5
3
3
2
1
.6

5
4
4
3
5
.4

1
1
0

2
1
8
4
4
0
3
.6

6
2
1
6
7
.8

7
6
4

1
6
7
3
7
7
.8

3

1
4
8

1
9
0
9
2
1
7
-
2
M

S
D

 .
..

9
5
.9

9
8
7

2
5
8
2
5
3
7
.5

8
4
.7

9
5
6

3
8
6
5
6
.2

0
9
8
.0

1
6
9

7
6
6
0
9
6
.2

4
4
3
7
5
.3

6
3
9

2
1
4
2
9
3
1
.5

8
2
1
2
7
.8

5
0
6

1
6
4
6
5
9
.0

5

1
4
9

1
9
0
9
2
1
7
-
2
A

 1
0
X

1
2
5
.0

2
9
8

3
4
2
1
6
8
9
.3

3
5
.0

2
0
4

4
0
9
4
7
.5

0
1
0
1
.2

7
3
1

8
1
1
9
7
7
.1

4
5
5
1
8
.6

7
7
9

2
6
9
9
0
0
6
.5

2
4
1
8
0
.3

4
6
0

3
2
3
1
3
6
.9

1

1
5
0

1
9
0
9
2
1
7
-
3
 1

0
X

0
.4

2
1
6

1
1
9
0
4
.2

6
-
0
.0

0
1
8

7
.3

3
4
.2

4
5
0

3
7
2
9
4
.0

4
3
3
3
2
.5

5
9
3

1
6
4
8
5
2
7
.6

8
1
2
1
0
.5

5
9
6

9
2
9
9
7
.2

4

1
5
1

1
9
0
9
2
1
7
-
6
 1

0
X

0
.0

5
5
9

1
9
8
7
.4

7
-
0
.0

0
1
5

8
.6

7
1
.8

1
0
4

1
6
8
4
6
.2

7
-
2
.1

7
8
6

1
0
1
4
3
.5

1
1
.3

0
3
6

1
0
6
.6

7

1
5
2

1
9
0
9
2
1
7
-
7
 1

0
X

0
.0

4
6
3

1
7
6
9
.4

4
-
0
.0

0
2
0

5
.3

3
1
.4

4
8
3

1
4
3
9
2
.8

9
-
3
.2

8
8
6

9
7
1
9
.9

5
0
.9

0
9
5

8
0
.0

0

1
5
3

C
C

V
1
0
1
.4

3
0
1

2
7
4
3
0
8
0
.4

2
4
.9

9
7
5

4
0
5
9
5
.3

0
9
8
.5

6
2
9

7
7
2
9
7
6
.7

9
1
0
7
2
2
.1

9
1
6

5
1
6
1
4
0
9
.0

9
9
8
4
.5

4
8
8

7
6
2
6
3
.8

8

1
5
4

C
C

B
0
.0

3
6
0

1
5
2
3
.4

1
-
0
.0

0
0
9

1
3
.3

3
1
.7

0
1
1

1
6
3
4
1
.3

1
-
3
.5

1
1
7

9
4
4
6
.4

0
0
.0

4
8
7

2
0
.0

0

1
5
5

1
9
0
9
2
1
7
-
8
 1

0
X

0
.3

5
2
6

1
0
0
5
1
.0

3
-
0
.0

0
1
7

8
.0

0
3
.3

1
5
3

2
9
9
2
5
.3

2
2
7
8
5
.8

5
5
2

1
3
5
0
8
3
4
.5

1
9
3
5
.0

7
9
3

7
0
2
8
1
.2

4

105 of 371



P
ag

e
 1

6
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

A
n
al

yt
e
 T

ab
le

7
  
L
i 
 [

 1
 ]

9
  
B

e
  
[ 

1
 ]

1
1
  
B

  
[ 

1
 ]

2
3
  
N

a 
 [

 2
 ]

2
6
  
M

g 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
5
6

1
9
0
9
2
1
7
-
9
 1

0
X

0
.3

5
5
8

1
0
1
1
0
.4

0
-
0
.0

0
1
2

1
2
.0

0
3
.1

4
2
8

2
8
7
2
3
.2

5
2
8
4
0
.5

2
7
0

1
3
8
6
5
7
7
.6

3
9
3
5
.7

5
0
0

7
2
2
9
9
.3

7

1
5
7

1
9
0
9
2
3
2
-
1
 1

0
X

0
.3

1
9
0

9
1
4
3
.2

0
-
0
.0

0
1
6

8
.6

7
2
.9

2
1
3

2
6
9
5
9
.2

3
1
9
7
9
.5

7
5
4

9
6
0
6
2
4
.3

6
8
0
4
.8

7
9
5

6
1
1
2
8
.8

3

1
5
8

1
9
0
9
2
3
2
-
2
 1

0
X

0
.3

1
6
7

9
1
6
7
.8

8
-
0
.0

0
1
4

1
0
.6

7
2
.6

6
2
1

2
5
0
5
7
.3

7
1
9
8
9
.5

0
2
6

9
7
3
3
5
9
.4

6
8
1
0
.7

5
7
3

6
2
1
0
2
.3

2

1
5
9

1
9
0
9
2
3
2
-
3
 1

0
X

0
.3

1
7
4

9
0
7
3
.8

1
-
0
.0

0
1
5

1
0
.0

0
2
.6

4
1
4

2
4
9
9
1
.7

6
2
0
1
8
.5

1
6
2

9
7
8
8
0
8
.1

6
8
2
5
.5

0
6
5

6
2
4
7
4
.5

7

1
6
0

1
9
0
9
2
3
2
-
4
 1

0
X

0
.3

1
6
7

9
1
1
5
.1

7
-
0
.0

0
1
6

8
.6

7
2
.5

6
7
4

2
4
3
2
4
.2

4
1
9
9
0
.7

5
9
3

9
7
5
3
9
9
.2

6
8
2
3
.5

4
7
0

6
2
5
1
7
.4

7

1
6
1

1
9
0
9
2
4
1
-
3
 1

0
X

0
.4

0
7
3

1
1
5
1
1
.9

8
-
0
.0

0
1
4

1
0
.6

7
1
.6

6
7
7

1
7
4
3
9
.1

4
1
5
2
8
.5

3
9
4

7
4
4
3
1
8
.5

3
1
0
8
4
.2

6
4
3

8
3
0
4
5
.6

9

1
6
2

1
9
0
9
2
4
1
-
4
 1

0
X

0
.3

9
9
9

1
1
3
9
4
.5

5
-
0
.0

0
1
8

7
.3

3
1
.4

9
8
4

1
6
2
7
1
.2

9
1
5
1
9
.1

5
7
0

7
3
4
8
9
1
.8

9
1
0
9
0
.1

0
6
0

8
3
0
5
2
.5

9

1
6
3

1
9
0
9
2
4
1
-
5
 1

0
X

0
.3

0
4
8

8
9
2
9
.0

8
-
0
.0

0
1
6

8
.6

7
0
.7

0
9
8

1
0
2
2
7
.6

4
7
2
7
.6

5
5
5

3
6
2
9
1
1
.6

0
8
1
5
.8

1
8
0

6
2
7
9
9
.3

2

1
6
4

1
9
0
9
2
4
1
-
6
 1

0
X

0
.2

9
0
8

8
4
1
7
.4

8
-
0
.0

0
2
1

4
.6

7
0
.6

1
6
9

9
3
0
9
.3

5
7
1
2
.4

3
5
7

3
5
1
7
4
4
.7

7
7
9
4
.5

6
3
6

5
9
5
2
6
.8

1

1
6
5

C
C

V
1
0
1
.1

6
3
3

2
8
0
9
1
2
2
.5

0
4
.9

9
1
9

4
1
2
6
2
.9

7
9
8
.2

2
7
0

7
8
1
8
9
0
.3

9
1
1
0
2
1
.4

0
9
3

5
2
4
7
1
3
0
.0

3
1
0
1
3
.7

3
6
6

7
8
8
2
2
.3

8

1
6
6

C
C

B
0
.0

3
2
4

1
4
5
2
.7

4
-
0
.0

0
1
0

1
2
.6

7
1
.2

7
2
1

1
3
5
5
1
.1

5
-
2
.8

0
1
0

9
7
8
6
.6

2
0
.9

8
4
9

8
6
.6

7

1
6
7

1
9
0
9
2
4
1
-
7
 1

0
X

0
.3

9
6
0

1
1
3
1
2
.5

0
-
0
.0

0
1
3

1
1
.3

3
1
.7

3
3
7

1
8
0
9
5
.3

3
1
5
1
8
.4

0
6
5

7
4
4
7
0
7
.1

8
1
0
9
1
.4

9
9
7

8
3
5
6
4
.8

0

1
6
8

1
9
0
9
2
4
1
-
8
 1

0
X

0
.3

9
8
1

1
1
5
0
7
.9

8
-
0
.0

0
2
4

2
.6

7
1
.5

6
7
2

1
6
9
2
3
.0

4
1
5
2
3
.7

8
8
4

7
4
6
7
6
7
.6

5
1
0
9
8
.0

1
8
1

8
3
7
5
6
.1

2

1
6
9

1
9
0
9
2
4
1
-
9
 1

0
X

0
.0

1
8
6

1
0
9
6
.7

1
-
0
.0

0
1
9

6
.0

0
0
.4

1
3
8

7
3
1
7
.2

3
-
2
.1

4
1
3

1
0
3
0
0
.3

8
1
.8

3
6
9

1
4
6
.6

8

1
7
0

1
9
0
9
2
4
1
-
1
0
 1

0
X

0
.0

1
7
9

1
0
8
8
.0

4
-
0
.0

0
2
5

2
.0

0
0
.3

2
6
0

6
7
3
1
.4

3
-
2
.3

6
1
5

1
0
2
2
3
.5

6
1
.1

2
4
2

9
6
.6

7

1
7
1

1
9
0
9
4
3
8
-
5
 1

0
X

0
.7

4
9
3

2
3
5
8
3
.1

0
-
0
.0

0
1
6

1
0
.0

0
1
.2

5
4
8

1
7
0
3
7
.6

0
2
3
5
7
.1

1
6
6

1
2
9
5
5
5
5
.4

0
2
3
1
9
.7

5
6
5

2
0
0
2
0
0
.0

4

1
7
2

1
9
0
9
4
3
8
-
6
 1

0
X

0
.7

4
0
3

2
2
5
3
1
.6

5
-
0
.0

0
1
4

1
1
.3

3
1
.3

7
0
2

1
7
2
7
3
.9

7
2
3
1
8
.6

6
3
9

1
2
4
6
4
6
7
.8

5
2
2
4
9
.5

1
2
2

1
9
1
1
0
5
.4

3

1
7
3

R
IN

S
E

0
.0

2
9
7

1
4
2
7
.4

1
-
0
.0

0
1
0

1
3
.3

3
0
.4

9
1
4

8
2
0
9
.8

7
-
5
.8

3
4
2

9
3
8
6
.4

0
0
.0

6
8
1

2
3
.3

3

1
7
4

R
IN

S
E

0
.0

1
7
6

1
0
9
0
.0

5
-
0
.0

0
2
0

5
.3

3
0
.1

1
9
2

5
2
5
6
.4

4
-
4
.8

8
5
3

9
7
7
3
.3

2
0
.2

6
9
1

3
6
.6

7

1
7
5

C
C

V
1
0
4
.3

7
9
5

2
8
2
0
2
7
7
.0

8
5
.1

7
2
8

4
1
6
3
3
.7

5
9
9
.4

1
6
7

7
7
6
2
9
2
.6

6
1
0
7
6
5
.5

8
2
2

5
2
2
5
9
0
6
.5

9
1
0
0
1
.9

5
1
9

7
8
3
1
2
.6

7

1
7
6

C
C

B
0
.0

2
7
5

1
3
3
7
.4

0
-
0
.0

0
1
0

1
3
.3

3
0
.9

4
4
0

1
1
1
2
7
.1

3
-
2
.4

5
5
9

1
0
0
6
3
.3

9
0
.0

9
4
3

2
3
.3

3

1
7
7

F
P

1
9
0
9
2
7
-
3
M

B
...

0
.0

1
5
5

1
0
2
8
.0

4
-
0
.0

0
2
2

4
.0

0
0
.4

4
8
7

7
5
4
7
.3

4
0
.9

4
0
4

1
1
5
0
1
.0

9
1
.3

6
1
3

1
1
3
.3

4

1
7
8

Z
Z
Z

1
7
9

IM
1
9
0
9
3
0
-
3
L
C

S
...

9
6
.0

4
7
9

2
6
1
3
3
8
5
.2

5
4
.8

0
4
5

3
8
6
2
1
.5

2
9
3
.1

3
8
2

7
3
0
8
8
4
.8

5
9
6
4
.3

4
2
3

4
7
7
7
7
8
.1

9
9
2
0
.1

2
4
4

7
1
2
4
1
.7

4

1
8
0

1
9
0
9
4
7
9
-
1
 1

0
X

6
.0

6
2
4

1
6
6
5
7
5
.6

2
-
0
.0

0
2
2

4
.0

0
4
8
.4

9
6
5

3
8
9
3
7
7
.4

1
4
4
7
9
0
.1

1
2
4

2
1
7
5
8
3
7
8
.0

1
6
2
.0

6
4
9

4
8
5
4
.2

8

1
8
1

1
9
0
9
4
7
9
-
2
 1

0
X

5
.9

9
6
4

1
6
5
3
3
0
.3

0
-
0
.0

0
1
8

7
.3

3
4
8
.6

9
7
7

3
9
0
7
9
4
.9

1
4
3
9
3
2
.7

9
5
2

2
1
4
3
3
2
0
8
.0

1
5
7
.6

1
9
9

4
5
4
7
.4

8

1
8
2

1
9
0
9
5
1
3
-
1
 1

0
X

1
0
.2

3
0
8

2
7
6
9
2
5
.2

6
0
.0

0
0
3

2
4
.6

7
2
4
.0

0
0
4

1
9
4
5
9
4
.4

8
9
5
3
9
0
.0

8
2
1

4
6
5
9
3
7
8
0
.9

7
1
0
.0

7
6
7

8
0
6
.7

2

1
8
3

1
9
0
9
5
1
3
-
1
L
 5

0
X

2
.0

0
8
2

5
6
2
8
5
.3

1
-
0
.0

0
1
0

1
4
.0

0
5
.8

2
1
8

5
0
5
5
4
.6

8
1
8
9
3
9
.9

2
6
2

9
2
6
8
5
0
9
.4

5
2
.2

1
8
4

1
9
3
.3

4

1
8
4

1
9
0
9
5
1
3
-
1
M

S
 1

0
X

1
1
0
.1

8
7
5

3
0
4
2
6
3
4
.7

5
4
.7

9
3
3

3
9
7
9
3
.4

7
1
1
2
.0

2
3
5

9
0
3
5
2
5
.0

2
9
6
6
3
2
.9

8
7
2

4
7
7
7
7
6
3
5
.9

5
9
6
4
.8

2
5
6

7
6
4
1
4
.6

4

1
8
5

1
9
0
9
5
1
3
-
1
M

S
D

 .
..

1
1
2
.8

9
4
0

3
1
5
6
7
6
1
.8

3
4
.8

8
2
6

4
1
2
1
8
.0

7
1
2
7
.3

2
8
2

1
0
3
6
1
5
1
.7

6
9
7
8
4
0
.8

5
3
4

4
9
1
3
1
2
9
2
.6

0
9
9
5
.5

9
3
2

7
9
3
8
1
.2

4

1
8
6

1
9
0
9
5
1
3
-
1
A

 1
0
X

1
3
5
.1

7
2
5

3
7
8
5
0
7
1
.0

0
4
.7

6
7
3

4
0
1
9
8
.3

9
1
1
6
.0

8
0
5

9
5
0
6
8
3
.9

6
9
5
9
9
4
.7

6
8
2

4
8
0
6
1
7
0
9
.2

8
3
0
6
8
.6

4
5
9

2
4
6
7
7
6
.1

8

106 of 371



P
ag

e
 1

7
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

A
n
al

yt
e
 T

ab
le

7
  
L
i 
 [

 1
 ]

9
  
B

e
  
[ 

1
 ]

1
1
  
B

  
[ 

1
 ]

2
3
  
N

a 
 [

 2
 ]

2
6
  
M

g 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
8
7

C
C

V
9
8
.3

6
3
7

2
7
6
4
0
4
6
.6

7
4
.8

7
0
8

4
1
0
0
9
.5

7
9
7
.1

0
2
4

7
8
6
1
7
0
.8

9
1
0
9
6
2
.6

2
0
5

5
3
9
0
6
3
6
.8

0
1
0
1
5
.3

1
4
4

8
0
3
1
8
.7

2

1
8
8

C
C

B
0
.0

5
6
7

2
0
9
0
.1

4
-
0
.0

0
1
6

8
.6

7
2
.1

2
3
4

1
9
8
6
0
.6

1
1
.7

7
1
1

1
2
0
4
4
.8

0
0
.4

6
0
5

5
0
.0

0

1
8
9

1
9
0
9
5
1
3
-
2
 1

0
X

9
.8

3
7
3

2
6
7
1
7
5
.1

0
-
0
.0

0
0
9

1
4
.6

7
2
2
.3

5
3
9

1
8
0
9
8
8
.2

5
9
4
6
6
0
.2

6
5
6

4
6
8
1
5
0
7
5
.9

7
3
.8

8
6
0

3
2
6
.6

9

1
9
0

1
9
0
9
5
1
4
-
1
 1

0
X

9
.2

3
3
5

2
5
3
9
7
8
.3

9
-
0
.0

0
0
3

2
0
.6

7
3
2
.7

4
5
3

2
6
4
6
3
1
.6

2
9
2
2
8
2
.0

3
0
5

4
6
0
0
2
7
0
0
.9

8
8
.2

5
6
2

6
7
3
.3

8

1
9
1

1
9
0
9
5
1
4
-
2
 1

0
X

9
.0

5
9
6

2
5
1
2
2
7
.2

2
-
0
.0

0
1
7

8
.6

7
3
2
.7

0
1
3

2
6
5
9
0
1
.1

1
9
1
9
5
8
.8

9
6
9

4
5
6
9
0
5
2
5
.9

9
2
.9

6
4
6

2
5
6
.6

8

1
9
2

1
9
0
9
5
2
6
-
1
 1

0
X

2
.6

5
5
9

7
5
0
0
4
.9

3
-
0
.0

0
1
0

1
4
.6

7
1
3
.8

5
9
7

1
1
5
0
3
2
.6

8
5
0
2
8
.7

9
0
9

2
4
8
1
7
2
9
.5

5
3
1
0
2
.0

6
4
8

2
4
6
2
1
5
.3

8

1
9
3

1
9
0
9
5
2
6
-
1
L
 5

0
X

0
.5

6
2
6

1
5
9
4
8
.8

8
-
0
.0

0
1
9

6
.6

7
4
.0

8
6
4

3
5
8
2
2
.0

8
9
4
3
.2

1
3
1

4
6
7
2
2
9
.2

5
6
1
2
.0

6
3
0

4
7
3
3
4
.4

0

1
9
4

1
9
0
9
5
2
6
-
1
M

S
 1

0
X

9
5
.6

1
9
9

2
7
0
0
5
2
5
.0

8
4
.5

2
0
3

3
8
0
0
0
.7

3
1
0
2
.3

5
9
7

8
1
9
4
9
8
.3

4
5
9
4
1
.0

1
7
9

2
9
5
8
8
8
4
.0

2
3
9
9
3
.7

5
5
4

3
1
8
9
7
3
.3

2

1
9
5

1
9
0
9
5
2
6
-
1
M

S
D

 .
..

9
6
.7

8
4
6

2
6
8
8
6
5
7
.2

5
4
.6

0
3
4

3
8
2
1
1
.8

0
1
0
6
.0

1
3
5

8
4
1
8
9
5
.3

0
6
0
6
7
.9

7
5
0

2
9
9
0
7
8
6
.3

1
4
0
7
4
.4

9
4
3

3
1
9
9
6
7
.8

5

1
9
6

1
9
0
9
5
2
6
-
1
A

 1
0
X

1
2
4
.6

0
7
5

3
4
7
2
8
0
1
.2

5
4
.6

6
8
4

3
8
9
9
2
.3

0
1
0
8
.4

0
0
8

8
6
4
3
4
3
.6

3
7
1
7
8
.9

6
4
8

3
5
0
6
1
2
8
.2

8
5
9
9
5
.8

7
3
6

4
7
5
5
9
3
.3

5

1
9
7

1
9
0
9
5
2
6
-
2
 1

0
X

2
.5

8
9
0

7
3
0
3
1
.2

5
-
0
.0

0
0
8

1
6
.0

0
1
3
.8

5
2
9

1
1
4
2
4
3
.1

5
4
9
0
9
.3

3
1
6

2
4
3
5
3
1
9
.8

6
3
0
3
5
.7

5
9
9

2
3
8
9
5
5
.1

9

1
9
8

1
9
0
9
5
4
9
-
1
 1

0
X

5
.8

4
2
4

1
6
1
6
9
3
.8

1
0
.0

4
1
1

3
6
5
.3

4
7
.9

5
3
8

6
7
5
2
7
.6

0
6
4
1
6
.8

2
0
4

3
1
4
7
4
2
5
.3

7
5
4
0
8
.4

0
5
7

4
3
1
5
0
2
.3

5

1
9
9

C
C

V
9
4
.6

2
8
3

2
6
6
8
6
4
8
.3

3
4
.7

2
4
3

3
9
7
1
3
.2

9
9
3
.5

5
0
2

7
5
5
7
4
1
.6

2
1
0
5
3
5
.9

0
4
1

5
2
1
1
4
7
4
.5

1
1
0
1
3
.8

8
7
3

7
9
7
4
9
.3

5

2
0
0

C
C

B
0
.0

5
3
1

2
0
2
2
.8

1
0
.0

0
0
7

2
6
.0

0
1
.9

9
4
7

1
8
9
4
9
.6

1
1
.2

6
7
4

1
2
0
9
4
.8

4
0
.2

6
7
8

3
6
.6

7

2
0
1

1
9
0
9
5
4
9
-
2
 1

0
X

5
.6

2
6
6

1
5
6
5
7
5
.0

0
-
0
.0

0
1
5

1
0
.0

0
7
.0

4
7
2

6
0
1
5
0
.0

8
6
3
0
0
.4

2
2
8

3
1
3
0
2
6
3
.6

0
4
9
5
2
.5

2
0
0

3
9
2
3
2
3
.0

4

2
0
2

1
9
0
9
5
4
9
-
3
 1

0
X

5
.6

8
7
8

1
5
8
8
8
4
.1

3
0
.0

1
7
9

1
7
2
.6

7
7
.1

0
6
8

6
1
1
3
4
.5

7
6
2
5
9
.4

2
9
5

3
1
0
7
0
3
1
.2

1
5
2
3
7
.9

9
5
0

4
1
4
4
7
4
.5

8

2
0
3

1
9
0
9
5
5
2
-
1
 1

0
X

8
9
.5

4
6
7

2
4
0
9
0
0
6
.4

2
-
0
.0

0
0
2

2
0
.6

7
4
6
.7

5
5
4

3
7
7
1
1
4
.5

2
2
8
5
0
7
5
.6

0
9
0

1
.3

7
9
1
7
E
+
0
8

2
2
3
.3

8
1
2

1
7
3
8
6
.5

1

2
0
4

1
9
0
9
5
5
2
-
2
 1

0
X

9
0
.0

7
5
1

2
4
1
0
3
8
2
.2

5
-
0
.0

0
1
1

1
3
.3

3
4
7
.6

4
9
3

3
8
5
0
1
9
.0

6
2
8
6
0
8
5
.9

7
7
4

1
.3

8
0
6
3
E
+
0
8

2
2
2
.4

5
5
3

1
7
2
0
9
.4

9

2
0
5

1
9
0
9
5
5
3
-
1
 1

0
X

5
8
.6

4
6
4

1
5
8
3
1
8
8
.7

5
-
0
.0

0
1
8

7
.3

3
2
8
.2

5
2
3

2
3
2
1
2
8
.1

2
2
7
3
3
4
5
.2

9
0
4

1
.3

2
6
9
0
E
+
0
8

2
7
6
.6

7
1
1

2
1
5
7
8
.1

6

2
0
6

1
9
0
9
5
5
3
-
2
 1

0
X

5
7
.5

5
9
3

1
5
6
9
6
3
2
.9

1
-
0
.0

0
1
5

1
0
.0

0
2
7
.5

2
3
3

2
2
6
9
0
9
.3

7
2
7
3
3
7
6
.9

3
1
4

1
.3

3
9
4
2
E
+
0
8

2
7
6
.6

8
9
6

2
1
6
5
1
.4

8

2
0
7

R
IN

S
E

0
.1

2
6
5

3
9
4
3
.8

3
-
0
.0

0
0
7

1
6
.0

0
1
.4

7
0
6

1
5
3
4
4
.8

5
2
0
.0

9
7
0

2
1
9
2
8
.4

6
0
.5

2
3
4

5
6
.6

7

2
0
8

R
IN

S
E

0
.0

9
7
9

3
1
5
8
.3

2
-
0
.0

0
1
3

1
0
.6

7
0
.9

2
9
6

1
1
1
2
4
.8

8
1
3
.3

0
9
3

1
8
8
7
1
.4

5
0
.2

5
8
0

3
6
.6

7

2
0
9

C
C

V
1
0
0
.5

2
7
3

2
7
5
5
2
4
2
.3

3
4
.8

8
4
1

3
9
9
5
1
.7

7
9
6
.7

9
0
1

7
5
7
3
5
8
.0

1
1
0
8
2
6
.5

0
2
9

5
2
5
8
0
4
8
.6

7
1
0
0
9
.1

6
6
9

7
8
6
3
8
.0

3

2
1
0

C
C

B
0
.0

5
7
5

2
0
8
4
.8

1
-
0
.0

0
1
3

1
0
.6

7
1
.4

1
9
9

1
4
5
8
0
.8

2
7
.8

3
0
6

1
4
6
7
7
.0

2
0
.5

6
1
8

5
6
.6

7

2
1
1

IP
1
9
1
0
0
4
-
5
M

B
 .
..

0
.0

4
4
9

1
8
1
8
.1

1
-
0
.0

0
1
9

6
.0

0
1
.1

1
2
7

1
2
5
8
1
.4

4
4
.9

1
9
0

1
3
5
1
2
.6

7
-
0
.0

9
9
7

1
0
.0

0

2
1
2

IM
1
9
1
0
0
4
-
5
L
C

S
...

8
7
.6

0
4
2

2
4
4
0
1
6
4
.0

8
4
.2

8
7
3

3
5
5
1
2
.1

6
8
5
.9

3
9
0

6
8
1
1
4
2
.7

1
9
2
3
.8

0
8
0

4
6
3
3
5
2
.1

8
9
1
4
.7

5
7
9

7
1
0
2
8
.4

8

2
1
3

1
9
0
9
5
6
4
-
2
1
 1

0
X

1
.8

5
3
2

5
3
2
2
3
.6

1
0
.1

5
0
3

1
2
9
6
.0

6
3
.6

4
6
2

3
4
2
9
5
.1

1
3
7
.4

1
6
3

3
0
8
7
9
.4

9
2
8
1
0
.5

1
4
4

2
2
1
2
1
8
.5

4

2
1
4

1
9
0
9
5
6
4
-
2
2
 1

0
X

4
.1

4
3
6

1
1
6
8
8
8
.8

3
0
.2

2
8
3

1
9
4
4
.7

9
4
.9

2
7
8

4
4
4
5
1
.5

2
8
0
.7

6
5
5

5
2
4
4
3
.4

5
5
2
5
0
.6

1
4
9

4
2
6
5
6
8
.8

2

2
1
5

1
9
0
9
5
6
5
-
1
 1

0
X

3
.3

8
1
1

9
6
2
1
3
.3

4
0
.2

9
6
6

2
5
4
9
.5

5
6
.4

0
1
3

5
7
3
5
9
.5

5
8
1
1
.8

2
3
9

4
1
9
0
3
3
.5

7
4
2
5
0
.2

0
8
6

3
4
4
1
2
4
.3

3

2
1
6

1
9
0
9
5
6
5
-
2
 1

0
X

2
.6

0
1
3

7
5
9
0
0
.2

2
0
.1

7
4
5

1
5
2
9
.4

1
3
.1

7
1
6

3
1
4
0
4
.6

7
4
9
.0

4
4
6

3
6
6
8
1
.5

5
3
4
6
7
.4

4
9
5

2
8
0
2
6
0
.0

3

2
1
7

1
9
0
9
5
6
5
-
3
 1

0
X

2
.2

4
4
3

6
4
5
6
3
.7

8
0
.1

2
5
9

1
0
9
6
.0

5
2
.4

8
8
7

2
5
2
5
4
.4

7
3
8
.9

3
2
3

3
1
9
9
1
.6

2
2
8
8
7
.0

1
5
0

2
3
2
8
7
2
.6

7

107 of 371



P
ag

e
 1

8
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

A
n
al

yt
e
 T

ab
le

7
  
L
i 
 [

 1
 ]

9
  
B

e
  
[ 

1
 ]

1
1
  
B

  
[ 

1
 ]

2
3
  
N

a 
 [

 2
 ]

2
6
  
M

g 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
1
8

1
9
0
9
5
6
5
-
3
L
 5

0
X

0
.4

8
3
1

1
3
9
8
7
.1

6
0
.0

2
6
6

2
4
1
.3

3
0
.7

5
0
2

1
0
6
7
3
.4

5
8
.2

8
8
5

1
6
3
5
5
.3

8
5
7
2
.9

9
4
2

4
5
1
6
1
.7

7

2
1
9

1
9
0
9
5
6
5
-
3
M

S
 1

0
X

9
2
.8

3
3
8

2
6
3
8
5
7
2
.0

0
4
.5

7
8
8

3
8
9
5
1
.5

3
8
1
.4

7
1
9

6
7
1
8
2
3
.9

9
9
8
3
.4

7
4
6

4
9
9
3
9
0
.2

0
3
9
5
8
.0

4
0
5

3
1
9
8
8
2
.5

0

2
2
0

1
9
0
9
5
6
5
-
3
M

S
D

 .
..

9
3
.3

9
0
9

2
6
3
3
4
0
2
.0

8
4
.6

6
1
7

3
9
2
1
8
.8

2
8
6
.3

0
9
5

7
0
4
9
5
8
.2

0
9
8
3
.4

5
6
1

4
9
8
7
1
3
.3

8
3
9
8
9
.5

9
1
2

3
1
5
9
2
6
.8

8

2
2
1

C
C

V
9
5
.3

0
2
4

2
7
0
2
0
6
4
.0

0
4
.7

0
0
5

3
9
8
1
5
.5

3
9
2
.5

9
2
1

7
5
2
4
2
3
.4

9
1
0
6
2
4
.4

1
7
3

5
2
3
4
8
0
8
.3

6
9
9
2
.9

3
9
5

7
7
9
2
1
.6

0

2
2
2

C
C

B
0
.0

5
5
8

2
1
0
0
.1

5
0
.0

0
0
3

2
3
.3

3
1
.7

7
8
6

1
7
2
8
8
.9

0
0
.2

8
2
5

1
1
5
5
4
.4

7
0
.4

5
8
6

5
0
.0

0

2
2
3

1
9
0
9
5
6
5
-
3
A

 1
0
X

1
2
0
.5

2
6
3

3
3
4
8
3
2
6
.5

8
4
.7

4
9
8

3
9
4
9
0
.1

1
9
0
.6

7
3
4

7
3
2
1
0
6
.0

6
2
0
9
9
.4

7
6
6

1
0
4
7
6
9
8
.2

7
5
7
7
6
.2

7
6
6

4
5
9
8
4
8
.3

6

2
2
4

1
9
0
9
5
6
5
-
4
 1

0
X

2
.2

9
7
9

6
5
6
5
2
.0

5
0
.1

2
6
7

1
1
0
1
.3

8
3
.4

9
0
3

3
3
1
1
0
.1

9
4
0
.6

0
8
6

3
2
5
4
2
.7

9
2
9
9
8
.1

3
7
3

2
3
6
7
8
2
.7

1

2
2
5

1
9
0
9
5
6
5
-
5
 1

0
X

2
.6

5
0
5

7
5
5
3
7
.2

4
0
.1

6
7
1

1
4
3
5
.4

1
3
.2

6
1
9

3
1
5
3
4
.8

1
4
5
.5

1
3
4

3
4
9
9
7
.7

8
3
5
7
9
.4

2
8
0

2
8
3
5
2
5
.3

0

2
2
6

1
9
0
9
5
6
5
-
6
 1

0
X

2
.4

9
9
4

7
0
8
7
7
.4

3
0
.1

5
2
9

1
3
0
9
.4

0
2
.9

1
9
0

2
8
5
7
7
.4

2
4
3
.9

8
5
8

3
3
9
5
5
.7

0
3
3
6
3
.7

0
6
5

2
6
7
2
1
9
.9

2

2
2
7

1
9
0
9
5
9
4
-
1
 1

0
X

0
.1

1
1
9

3
6
8
1
.7

7
0
.0

0
0
7

2
8
.0

0
0
.7

1
6
1

1
0
6
8
4
.5

9
1
6
9
1
.5

2
4
6

8
1
3
8
9
8
.4

3
4
.9

3
0
0

3
9
0
.0

3

2
2
8

Z
Z
Z

2
2
9

1
9
1
0
0
1
3
-
1
 1

0
X

0
.3

2
5
5

9
2
4
2
.5

7
-
0
.0

0
1
7

8
.0

0
0
.7

2
3
1

9
9
5
4
.1

6
2
3
1
.4

9
3
5

1
1
7
1
8
9
.1

3
1
1
1
.0

8
3
2

8
0
6
2
.2

5

2
3
0

1
9
1
0
0
3
4
-
2
1
 1

0
X

3
.0

0
4
1

8
2
4
0
9
.5

7
0
.1

1
5
9

9
7
6
.0

3
1
.5

1
6
9

1
6
6
5
4
.9

8
1
5
.6

2
9
2

1
9
7
8
2
.6

3
1
5
7
7
.5

3
6
7

1
2
2
3
3
5
.6

2

2
3
1

1
9
1
0
0
3
4
-
2
2
 1

0
X

9
.8

2
7
7

2
6
9
3
4
5
.2

8
0
.2

7
3
2

2
2
8
0
.8

4
3
.0

2
3
9

2
9
2
1
0
.7

5
9
4
.8

7
9
2

5
8
7
8
7
.7

0
4
8
1
2
.1

8
7
9

3
8
0
2
7
1
.6

5

2
3
2

1
9
1
0
0
3
5
-
1
 1

0
X

5
.1

3
4
4

1
4
3
9
8
3
.9

6
0
.2

1
7
7

1
8
5
2
.1

2
3
.0

8
8
6

3
0
0
4
5
.5

4
3
1
.3

9
3
8

2
7
7
0
4
.0

4
2
9
4
2
.1

0
1
5

2
3
4
5
9
4
.5

9

2
3
3

C
C

V
9
6
.9

6
8
4

2
7
4
6
5
7
6
.0

8
4
.7

7
9
2

4
0
5
0
9
.7

8
9
1
.8

4
9
5

7
4
9
6
8
4
.5

7
1
0
7
3
2
.4

1
6
3

5
1
5
3
5
8
4
.7

1
1
0
0
1
.5

3
5
7

7
7
0
0
0
.3

9

2
3
4

C
C

B
0
.0

2
6
6

1
2
9
0
.7

3
-
0
.0

0
2
1

4
.6

7
0
.5

3
4
7

7
9
9
5
.3

0
0
.2

6
0
1

1
0
9
8
7
.4

3
0
.1

0
3
2

2
3
.3

3

2
3
5

1
9
1
0
0
3
5
-
2
 1

0
X

5
.6

0
0
9

1
5
3
3
6
2
.5

5
0
.1

9
1
3

1
5
8
6
.0

9
2
.4

4
9
2

2
3
8
0
1
.2

1
2
1
.1

9
1
4

2
1
7
4
1
.7

2
2
8
1
7
.6

0
0
9

2
1
4
2
3
0
.5

2

2
3
6

1
9
1
0
0
3
5
-
3
 1

0
X

8
.9

7
4
9

2
4
6
5
2
9
.5

3
0
.3

7
0
0

3
0
6
6
.9

7
3
.2

7
3
5

3
0
7
4
1
.1

6
4
3
.7

2
4
5

3
3
2
3
7
.3

8
4
4
6
1
.1

7
9
9

3
4
6
2
3
4
.8

6

2
3
7

1
9
1
0
0
3
5
-
3
L
 5

0
X

1
.9

1
6
9

5
2
6
4
1
.8

1
0
.0

7
8
3

6
5
5
.3

5
0
.8

7
2
9

1
1
4
8
6
.2

2
5
.9

9
0
8

1
4
6
8
7
.1

0
9
0
8
.0

3
1
8

6
9
5
0
4
.6

9

2
3
8

1
9
1
0
0
3
5
-
3
M

S
 1

0
X

1
0
0
.0

5
5
7

2
7
5
8
2
1
0
.8

3
4
.7

7
7
1

3
9
8
9
6
.3

5
7
5
.5

9
9
8

6
1
4
3
1
0
.8

8
9
8
0
.5

1
2
7

4
9
0
6
0
0
.4

2
5
6
2
5
.1

9
4
9

4
4
3
5
6
9
.4

1

2
3
9

1
9
1
0
0
3
5
-
3
M

S
D

 .
..

1
0
2
.0

2
0
4

2
8
3
7
3
4
3
.2

5
4
.8

2
4
0

4
0
2
3
7
.0

9
7
9
.0

3
9
0

6
4
7
7
3
0
.3

0
9
7
8
.0

2
1
6

4
9
3
0
6
1
.6

3
5
8
9
6
.3

3
6
0

4
6
9
0
2
8
.0

3

2
4
0

1
9
1
0
0
3
5
-
3
A

 1
0
X

1
2
7
.6

9
2
0

3
6
3
6
0
6
8
.9

2
5
.0

4
4
5

4
2
9
6
0
.4

3
9
2
.8

7
6
9

7
7
1
4
8
4
.4

8
2
1
2
7
.1

8
6
0

1
0
4
4
6
2
5
.4

0
7
4
1
3
.5

5
1
5

5
8
1
6
0
2
.9

7

2
4
1

1
9
1
0
0
3
5
-
4
 1

0
X

5
.9

9
5
0

1
6
6
7
3
2
.7

4
0
.2

3
8
1

2
0
0
2
.8

0
3
.6

9
9
2

3
4
4
1
8
.1

6
3
6
.6

7
1
1

2
9
6
6
4
.6

2
3
3
3
9
.9

3
5
1

2
5
6
2
5
0
.6

8

2
4
2

1
9
1
0
0
3
5
-
5
 1

0
X

5
.0

2
7
2

1
3
8
2
2
3
.1

4
0
.2

1
7
1

1
8
0
8
.7

8
3
.3

6
1
6

3
1
1
3
5
.3

2
2
7
.6

3
4
8

2
5
5
6
0
.3

3
2
8
2
4
.8

7
6
5

2
2
2
4
6
2
.3

5

2
4
3

1
9
1
0
0
3
5
-
6
 1

0
X

8
.5

3
4
3

2
3
7
8
5
2
.1

1
0
.1

4
6
6

1
2
4
5
.3

9
2
.4

8
1
0

2
4
7
5
0
.4

1
1
5
.5

0
3
2

1
9
6
2
8
.9

6
3
7
1
1
.7

3
7
9

2
9
0
5
2
4
.2

8

2
4
4

R
IN

S
E

0
.0

5
5
9

2
1
4
7
.4

9
-
0
.0

0
2
1

4
.6

7
0
.7

7
7
4

1
0
2
8
0
.9

9
-
3
.6

3
8
8

1
0
3
3
3
.6

4
0
.2

2
7
0

3
3
.3

3

2
4
5

R
IN

S
E

0
.0

4
8
3

1
8
4
8
.1

2
-
0
.0

0
1
8

6
.6

7
0
.5

5
8
1

8
3
0
1
.0

3
-
3
.5

6
6
8

1
0
2
0
6
.8

9
0
.3

2
4
6

4
0
.0

0

2
4
6

C
C

V
9
6
.5

1
6
5

2
5
9
8
2
5
0
.5

8
4
.7

6
0
6

3
8
3
7
8
.8

9
9
2
.4

3
0
5

7
0
9
6
9
9
.3

3
1
0
6
9
5
.3

3
8
1

5
0
1
2
3
6
1
.4

9
9
7
9
.4

8
9
7

7
3
1
2
0
.4

7

2
4
7

C
C

B
0
.0

4
0
1

1
6
2
3
.4

2
-
0
.0

0
0
9

1
3
.3

3
0
.8

3
0
4

1
0
0
5
4
.1

9
-
0
.3

2
4
9

1
0
4
5
3
.6

8
0
.1

0
7
3

2
3
.3

3

2
4
8

IP
1
9
1
0
0
2
-
1
M

B
 .
..

0
.0

3
7
6

1
5
2
8
.7

5
-
0
.0

0
1
7

7
.3

3
0
.5

4
2
7

7
8
7
6
.3

8
-
1
.1

2
2
4

1
0
2
8
6
.9

1
1
.4

4
9
5

1
1
3
.3

4

108 of 371



P
ag

e
 1

9
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

4

A
n
al

yt
e
 T

ab
le

7
  
L
i 
 [

 1
 ]

9
  
B

e
  
[ 

1
 ]

1
1
  
B

  
[ 

1
 ]

2
3
  
N

a 
 [

 2
 ]

2
6
  
M

g 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
4
9

IM
1
9
1
0
0
2
-
1
L
C

S
...

8
9
.8

4
5
6

2
3
8
0
0
1
1
.1

7
4
.4

3
5
4

3
4
9
8
7
.7

0
8
8
.2

1
4
5

6
6
3
6
7
6
.2

8
9
1
5
.5

1
9
4

4
3
9
5
8
3
.5

7
9
0
5
.4

0
7
7

6
6
7
8
0
.5

3

2
5
0

1
9
0
9
2
4
2
-
5
 1

0
X

0
.4

6
8
8

1
3
2
1
2
.5

6
-
0
.0

0
1
7

8
.0

0
2
.2

1
9
6

2
1
2
6
5
.6

6
1
6
7
4
.1

2
4
4

8
0
2
5
5
3
.3

2
1
3
1
6
.1

8
4
4

9
8
5
2
8
.6

4

2
5
1

1
9
0
9
2
4
2
-
5
L
 5

0
X

0
.1

1
7
1

3
6
5
5
.0

9
-
0
.0

0
1
3

1
0
.6

7
0
.8

4
0
4

1
0
4
0
4
.4

2
3
3
9
.9

5
6
2

1
6
3
2
8
5
.1

8
2
7
0
.9

0
6
5

1
9
3
5
2
.1

8

2
5
2

1
9
0
9
2
4
2
-
5
M

S
 1

0
X

8
8
.8

8
2
6

2
3
4
1
0
5
4
.5

0
4
.4

7
8
6

3
5
3
6
9
.0

8
8
8
.5

1
7
4

6
6
5
6
2
1
.1

9
2
6
9
6
.6

0
0
7

1
2
7
9
1
9
5
.9

4
2
2
1
0
.0

6
6
9

1
6
3
1
5
1
.4

3

2
5
3

1
9
0
9
2
4
2
-
5
M

S
D

 .
..

9
0
.9

8
4
6

2
3
8
7
6
8
7
.6

7
4
.5

0
8
5

3
5
8
7
9
.5

6
9
3
.2

8
2
1

6
9
8
1
8
8
.6

5
2
7
3
8
.6

7
1
2

1
2
9
4
8
5
2
.1

7
2
2
3
0
.5

1
6
4

1
6
6
6
1
9
.9

0

2
5
4

1
9
0
9
2
4
2
-
5
A

 1
0
X

1
1
6
.3

6
5
4

3
1
2
3
1
6
4
.2

5
4
.6

0
0
4

3
7
0
8
8
.7

4
9
6
.0

4
9
9

7
3
4
7
9
8
.1

6
3
9
2
1
.7

6
7
3

1
8
5
0
8
1
5
.0

8
4
3
2
6
.9

5
1
7

3
1
9
1
7
4
.6

2

2
5
5

1
9
0
9
2
4
2
-
6
 1

0
X

0
.4

8
1
3

1
3
5
7
1
.4

9
-
0
.0

0
0
6

1
7
.3

3
2
.9

0
3
8

2
6
4
8
6
.3

1
1
6
7
8
.5

9
9
4

7
8
8
8
5
4
.0

8
1
3
2
3
.7

3
7
2

9
7
0
2
2
.7

7

2
5
6

1
9
0
9
2
4
2
-
7
 1

0
X

0
.5

0
0
6

1
3
7
6
6
.3

2
-
0
.0

0
1
0

1
3
.3

3
2
.5

5
6
1

2
3
2
2
2
.6

3
1
6
4
0
.2

0
0
8

7
6
4
9
4
2
.9

3
1
7
8
4
.3

4
1
9

1
2
9
2
9
3
.9

7

2
5
7

1
9
0
9
2
4
2
-
7
L
 5

0
X

0
.1

3
1
3

3
9
6
3
.8

3
-
0
.0

0
2
1

4
.6

7
1
.2

0
5
6

1
2
8
7
6
.1

1
3
2
9
.5

7
7
5

1
5
5
9
0
1
.0

3
3
5
9
.5

9
9
5

2
5
4
0
0
.0

1

2
5
8

C
C

V
9
3
.2

6
8
4

2
4
8
2
2
4
5
.9

2
4
.6

4
1
6

3
7
0
0
4
.6

0
9
1
.1

5
7
6

6
8
6
9
7
3
.8

3
1
0
5
8
0
.4

9
9
4

4
8
6
5
8
1
2
.3

2
9
7
9
.9

5
1
3

7
2
1
9
6
.5

0

2
5
9

C
C

B
0
.0

3
9
3

1
5
9
5
.4

2
-
0
.0

0
1
6

8
.0

0
1
.0

5
7
4

1
1
5
3
4
.0

4
-
1
.2

6
1
2

1
0
0
5
6
.8

3
0
.1

0
8
9

2
3
.3

3

2
6
0

1
9
0
9
2
4
2
-
7
M

S
 1

0
X

8
8
.6

7
9
2

2
3
1
6
1
8
7
.5

8
4
.4

0
6
0

3
4
4
7
8
.6

5
8
6
.4

0
1
0

6
4
6
2
5
9
.5

1
2
6
6
1
.0

7
3
1

1
2
3
9
0
5
0
.3

5
2
6
1
1
.4

2
1
2

1
9
0
5
8
9
.1

3

2
6
1

1
9
0
9
2
4
2
-
7
M

S
D

 .
..

8
9
.9

2
8
6

2
3
4
9
2
2
1
.9

2
4
.4

6
5
6

3
5
0
8
5
.8

3
9
1
.9

1
1
8

6
8
3
3
5
1
.0

2
2
7
4
9
.4

1
3
3

1
2
6
9
3
9
8
.3

9
2
6
8
3
.6

4
3
2

1
9
5
7
7
2
.5

9

2
6
2

1
9
0
9
2
4
2
-
7
A

 1
0
X

1
1
9
.1

2
3
7

3
1
1
2
5
8
0
.8

3
4
.7

0
2
7

3
7
1
8
9
.6

2
9
6
.4

0
8
7

7
1
9
4
4
3
.4

1
3
9
2
8
.4

5
0
2

1
8
3
8
2
0
2
.3

2
4
7
5
4
.1

8
6
2

3
4
8
8
6
0
.7

8

2
6
3

1
9
0
9
3
7
5
-
1
 1

0
X

0
.2

6
5
6

7
6
7
0
.4

5
-
0
.0

0
1
4

1
0
.6

7
1
.9

5
7
1

1
9
1
0
7
.6

1
4
6
9
.2

0
1
6

2
2
5
7
2
2
.7

0
7
3
7
.5

5
5
6

5
3
5
8
3
.6

8

2
6
4

1
9
0
9
3
7
5
-
2
 1

0
X

0
.2

5
8
2

7
2
8
3
.6

2
-
0
.0

0
1
6

8
.6

7
1
.5

4
4
3

1
5
4
1
6
.0

5
7
4
3
.4

7
2
8

3
4
5
9
2
7
.8

8
7
3
4
.4

4
3
8

5
2
5
9
6
.9

2

2
6
5

1
9
0
9
3
7
5
-
6
 1

0
X

0
.2

4
0
1

6
8
7
0
.7

7
-
0
.0

0
1
4

1
0
.0

0
1
.5

9
3
9

1
5
8
8
4
.2

0
2
6
4
.8

1
6
6

1
3
0
2
9
3
.3

1
5
1
5
.5

8
0
9

3
6
9
0
1
.4

8

2
6
6

1
9
0
9
3
7
5
-
7
 1

0
X

0
.2

3
2
9

6
5
7
8
.6

6
-
0
.0

0
1
3

1
0
.6

7
1
.1

6
0
6

1
2
6
7
2
.6

3
2
6
8
.5

4
3
5

1
3
0
9
5
3
.9

4
4
8
8
.1

0
9
6

3
5
0
8
4
.3

4

2
6
7

1
9
0
9
3
8
3
-
1
 1

0
X

0
.1

1
4
8

3
6
2
9
.0

9
-
0
.0

0
2
0

5
.3

3
0
.9

2
4
6

1
1
1
1
2
.6

4
3
4
7
.1

7
0
5

1
6
6
0
3
0
.8

4
5
8
1
.5

5
3
0

4
1
8
7
3
.3

6

2
6
8

1
9
0
9
3
8
3
-
2
 1

0
X

0
.1

1
2
0

3
5
5
3
.0

7
-
0
.0

0
0
5

1
7
.3

3
0
.9

0
8
8

1
1
0
3
3
.0

7
3
4
7
.1

6
8
1

1
6
7
5
8
3
.9

7
6
0
4
.3

2
5
6

4
3
7
1
7
.9

3

2
6
9

1
9
0
9
3
8
3
-
7
 1

0
X

0
.2

4
8
6

7
1
5
7
.5

5
-
0
.0

0
1
6

8
.6

7
0
.9

6
7
0

1
1
4
9
6
.2

5
3
0
1
.3

1
4
1

1
4
7
5
4
0
.4

1
4
6
0
.9

7
6
1

3
3
6
4
8
.0

6

2
7
0

C
C

V
9
3
.0

4
4
0

2
4
9
8
8
3
5
.3

3
4
.6

0
6
6

3
7
3
9
8
.0

8
9
0
.6

3
4
5

6
9
3
1
0
2
.0

7
1
0
6
2
6
.4

5
2
9

4
8
9
5
4
1
4
.8

2
9
9
8
.8

9
6
1

7
4
2
9
8
.6

6

2
7
1

C
C

B
0
.0

3
9
9

1
6
0
0
.0

9
-
0
.0

0
0
7

1
4
.6

7
0
.9

6
6
8

1
0
9
2
6
.9

7
-
1
.7

6
8
3

9
8
5
6
.7

0
0
.5

4
8
9

5
3
.3

3

2
7
2

1
9
0
9
3
8
3
-
8
 1

0
X

0
.2

5
1
7

7
1
0
6
.2

1
-
0
.0

0
1
1

1
2
.6

7
0
.9

7
9
4

1
1
4
6
3
.3

4
2
9
8
.1

9
6
7

1
4
4
2
7
2
.7

7
4
6
4
.8

9
9
6

3
3
1
2
3
.5

6

2
7
3

1
9
0
9
4
1
9
-
4
 1

0
X

0
.0

3
7
9

1
5
2
4
.0

8
-
0
.0

0
1
3

1
0
.0

0
0
.6

1
4
7

8
2
8
9
.1

1
-
0
.0

3
8
0

1
0
5
3
7
.1

7
0
.9

6
2
2

8
0
.0

1

2
7
4

1
9
0
9
4
1
9
-
5
 1

0
X

0
.0

3
5
7

1
4
7
8
.7

4
-
0
.0

0
1
8

6
.6

7
0
.5

1
7
9

7
6
3
2
.0

6
-
2
.3

5
4
4

9
7
0
3
.1

9
0
.5

9
6
0

5
6
.6

7

2
7
5

1
9
0
9
4
1
9
-
6
 1

0
X

0
.2

8
2
9

8
0
6
3
.9

8
-
0
.0

0
2
2

4
.0

0
0
.8

6
5
7

1
0
8
7
1
.4

0
5
8
3
.3

4
4
3

2
7
9
4
9
4
.3

1
1
0
8
8
.4

5
5
1

7
9
3
0
1
.4

2

2
7
6

1
9
0
9
4
1
9
-
7
 1

0
X

0
.2

8
0
3

8
0
4
9
.9

6
-
0
.0

0
1
5

9
.3

3
0
.7

6
2
6

1
0
1
2
3
.1

1
5
8
5
.8

1
7
5

2
8
0
4
2
2
.7

7
1
0
8
2
.6

1
1
2

7
8
8
5
2
.6

4

2
7
7

1
9
0
9
4
1
9
-
1
0
 1

0
X

0
.2

5
4
9

7
3
5
6
.3

1
-
0
.0

0
1
8

7
.3

3
0
.5

5
9
5

8
6
0
2
.2

8
3
8
1
.1

0
8
0

1
8
4
7
6
7
.7

2
6
3
2
.9

9
2
2

4
6
1
5
4
.3

8

2
7
8

1
9
0
9
4
1
9
-
1
1
 1

0
X

0
.2

7
2
0

7
8
6
9
.8

9
-
0
.0

0
1
8

7
.3

3
0
.5

4
5
5

8
4
6
2
.2

3
3
9
1
.2

2
8
3

1
9
1
5
5
3
.5

1
6
6
1
.2

7
4
7

4
8
7
7
8
.5

4

2
7
9

R
IN

S
E

0
.0

3
6
2

1
5
9
4
.0

9
-
0
.0

0
1
4

1
0
.0

0
0
.4

4
5
6

7
6
6
2
.9

5
-
4
.1

1
8
1

9
5
7
6
.4

7
0
.2

3
7
8

3
3
.3

3

109 of 371



P
ag

e
 2

0
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

7
  
L
i 
 [

 1
 ]

9
  
B

e
  
[ 

1
 ]

1
1
  
B

  
[ 

1
 ]

2
3
  
N

a 
 [

 2
 ]

2
6
  
M

g 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
8
0

R
IN

S
E

0
.0

2
7
2

1
3
1
2
.0

6
-
0
.0

0
1
8

6
.6

7
0
.2

3
0
7

5
8
7
1
.1

0
-
4
.3

7
6
5

9
5
7
3
.1

7
0
.2

8
9
3

3
6
.6

7

2
8
1

R
IN

S
E

0
.0

2
8
2

1
3
6
2
.0

7
-
0
.0

0
1
9

6
.0

0
0
.2

1
6
4

5
9
0
6
.6

7
-
5
.4

3
6
4

9
1
5
2
.9

1
0
.4

1
7
9

4
6
.6

7

2
8
2

R
IN

S
E

0
.0

2
2
0

1
1
8
8
.7

2
-
0
.0

0
2
2

4
.0

0
0
.1

6
7
2

5
4
4
5
.3

8
-
4
.0

1
1
1

9
9
0
3
.4

3
-
0
.0

5
2
1

1
3
.3

3

2
8
3

C
C

V
9
6
.6

7
2
7

2
5
7
4
7
0
1
.4

2
4
.6

8
0
8

3
7
5
6
2
.4

8
9
1
.1

5
4
1

6
9
5
3
9
6
.3

1
1
0
4
2
2
.2

9
8
5

4
9
1
2
6
0
6
.0

8
9
9
2
.7

7
6
1

7
5
0
3
4
.2

2

2
8
4

C
C

B
0
.0

2
9
2

1
3
6
6
.0

7
-
0
.0

0
0
9

1
4
.0

0
0
.7

1
3
8

9
3
3
7
.1

0
1
.7

6
3
7

1
1
6
5
1
.1

9
1
.2

1
9
9

1
0
0
.0

1

2
8
5

R
IN

S
E

0
.0

3
5
4

1
5
4
2
.7

5
-
0
.0

0
2
1

4
.6

7
0
.3

7
7
7

7
0
7
8
.2

2
-
4
.6

0
5
1

9
5
1
6
.4

2
0
.0

9
1
5

2
3
.3

3

2
8
6

R
IN

S
E

0
.0

2
8
6

1
3
6
0
.7

4
-
0
.0

0
1
9

6
.0

0
0
.2

8
1
1

6
2
5
0
.1

2
-
3
.1

9
1
9

1
0
1
0
6
.8

5
0
.0

9
0
2

2
3
.3

3

2
8
7

R
IN

S
E

0
.0

2
7
6

1
3
2
9
.4

0
-
0
.0

0
2
4

2
.6

7
0
.2

0
2
4

5
7
2
8
.8

1
-
3
.9

7
3
0

9
7
7
3
.3

3
-
0
.0

0
3
1

1
6
.6

7

2
8
8

R
IN

S
E

0
.0

2
6
4

1
3
0
8
.7

3
-
0
.0

0
2
2

4
.0

0
0
.1

4
3
5

5
3
4
4
.2

5
-
3
.3

3
4
6

1
0
1
9
0
.1

8
0
.3

1
8
5

4
0
.0

0

2
8
9

R
IN

S
E

0
.0

2
4
0

1
2
5
2
.7

2
-
0
.0

0
1
8

7
.3

3
0
.1

5
8
6

5
4
6
7
.6

2
-
3
.7

1
1
6

9
9
9
6
.7

5
0
.2

3
4
6

3
3
.3

3

2
9
0

R
IN

S
E

0
.0

2
4
8

1
2
7
8
.0

6
-
0
.0

0
1
6

8
.6

7
0
.1

1
4
6

5
1
6
9
.7

4
-
4
.7

1
3
4

9
6
1
6
.5

2
0
.0

8
6
8

2
3
.3

3

2
9
1

R
IN

S
E

0
.0

1
7
2

1
0
7
8
.7

1
-
0
.0

0
1
9

6
.0

0
0
.1

2
6
1

5
2
4
6
.4

4
-
4
.7

6
2
8

9
7
5
6
.6

2
0
.0

9
0
2

2
3
.3

3

2
9
2

R
IN

S
E

0
.0

1
9
2

1
1
4
3
.3

8
-
0
.0

0
1
4

1
0
.0

0
0
.1

2
5
1

5
2
9
4
.2

3
-
5
.0

9
7
2

9
5
6
6
.5

2
0
.1

8
7
5

3
0
.0

0

2
9
3

R
IN

S
E

0
.0

1
7
8

1
0
9
8
.7

1
-
0
.0

0
2
1

4
.6

7
0
.1

1
4
1

5
1
6
5
.3

0
-
2
.8

8
3
6

1
1
7
8
1
.4

5
0
.2

4
6
6

4
0
.0

0

2
9
4

R
IN

S
E

0
.0

1
9
3

1
2
5
7
.3

9
-
0
.0

0
1
6

9
.3

3
0
.0

9
1
0

5
7
2
4
.3

8
-
2
.8

5
4
4

1
2
7
2
2
.1

0
0
.1

8
9
0

3
6
.6

7

2
9
5

R
IN

S
E

0
.0

2
6
8

1
5
6
5
.4

2
-
0
.0

0
2
3

4
.0

0
0
.1

2
6
8

6
6
3
9
.1

8
-
1
.7

6
2
2

1
3
2
9
9
.1

8
0
.2

3
2
0

4
0
.0

0

2
9
6

R
IN

S
E

0
.0

1
8
1

1
2
3
4
.0

5
-
0
.0

0
1
5

1
0
.0

0
0
.0

6
2
5

5
5
9
9
.8

8
-
3
.4

6
0
6

1
1
5
7
1
.1

8
0
.1

2
5
9

3
0
.0

0

110 of 371



P
ag

e
 2

1
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

2
7
  
A

l 
 [

 2
 ]

3
9
  
K
  
[ 

2
 ]

4
4
  
C

a 
 [

 2
 ]

4
9
  
T
i 
 [

 2
 ]

5
1
  
V

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
R

IN
S
E

6
.6

3
5
9

2
1
5
0
.2

3
-
5
.4

5
6
9

3
6
1
3
.8

8
9
.3

0
3
4

2
8
0
.1

1
2
.2

6
2
4

4
8
3
.3

6
0
.0

7
4
3

8
8
9
.3

6

2
R

IN
S
E

5
.7

7
6
1

1
9
5
0
.2

0
-
3
.7

0
2
3

4
0
8
7
.3

7
5
.6

6
8
8

2
0
6
.6

8
1
.2

1
6
5

2
6
6
.6

8
0
.0

2
9
3

5
3
6
.0

1

3
R

IN
S
E

6
.0

5
2
8

2
0
3
3
.5

6
-
4
.8

4
7
9

3
8
3
0
.6

2
7
.0

5
6
2

2
3
6
.2

3
0
.5

8
0
2

1
3
0
.0

1
0
.0

1
5
5

4
2
5
.0

1

4
R

IN
S
E

5
.3

2
1
2

1
7
6
0
.2

0
-
3
.0

8
6
4

4
1
7
7
.4

0
5
.7

5
9
9

2
0
2
.2

6
1
.0

2
3
5

2
3
0
.0

1
0
.0

1
8
7

4
5
6
.3

4

5
R

IN
S
E

6
.0

5
2
0

1
9
8
6
.8

7
-
3
.2

8
3
7

4
0
9
0
.6

9
1
0
.6

7
4
5

3
1
2
.4

4
0
.7

8
9
7

1
7
6
.6

8
0
.0

1
1
9

3
9
6
.0

1

6
R

IN
S
E

5
.2

4
1
8

1
8
5
3
.5

3
-
4
.7

9
9
3

4
0
7
0
.7

0
6
.3

9
3
6

2
2
2
.4

4
0
.7

4
7
0

1
8
0
.0

1
0
.0

1
0
8

4
0
8
.6

8

7
B

L
A

N
K

0
.0

0
0
0

1
6
6
.6

8
0
.0

0
0
0

5
1
1
1
.0

8
0
.0

0
0
0

8
4
.6

9
0
.6

0
9
7

1
3
3
.3

5
0
.0

0
0
0

2
8
8
.3

3

8
H

/
1
0
0
0

5
.2

1
5
1

1
6
6
3
.5

0
4
9
.8

4
4
7

1
4
0
2
6
.4

9
4
9
.5

2
4
2

1
0
9
7
.2

0
3
.7

7
3
7

7
3
6
.7

2
0
.0

9
6
3

9
7
9
.0

3

9
H

/
1
0
0

4
8
.4

9
5
5

1
4
6
1
6
.9

0
4
9
3
.7

2
8
1

1
0
1
1
6
7
.4

6
5
1
4
.9

8
2
5

1
0
9
8
9
.2

9
3
1
.6

1
9
0

6
2
9
1
.5

0
1
.0

2
9
1

8
1
3
2
.0

0

1
0

H
/
1
0

4
9
3
.8

1
4
9

1
5
2
7
4
1
.8

3
4
9
9
3
.2

8
3
1

1
0
1
5
8
6
2
.4

3
5
0
0
9
.8

3
9
9

1
1
0
0
2
6
.3

5
3
0
5
.9

9
5
2

6
2
8
1
0
.7

1
1
0
.2

1
2
8

8
0
7
9
6
.4

9

1
1

H
IG

H
5
0
0
0
.6

3
3
3

1
4
9
9
7
6
8
.5

2
5
0
0
0
0
.7

3
4
6

9
8
2
9
9
0
0
.0

6
4
9
9
9
8
.8

6
6
7

1
0
6
5
0
3
3
.1

1
2
9
9
9
.3

8
3
5

6
1
9
9
5
6
.7

9
9
9
.9

7
8
4

7
9
4
0
3
7
.1

7

1
2

IC
V

9
6
8
.6

1
5
9

2
9
3
1
9
8
.4

3
1
0
2
1
5
.4

1
9
2

2
0
2
9
7
6
7
.8

3
9
6
4
4
.4

2
8
7

2
0
7
3
1
0
.2

6
3
9
1
.5

5
3
7

8
0
7
5
1
.5

3
1
9
.6

1
6
8

1
5
5
6
9
8
.8

0

1
3

IC
B

0
.0

7
4
8

1
5
6
.6

8
0
.0

2
6
9

4
2
2
7
.4

1
-
0
.7

2
2
4

5
5
.4

1
0
.8

3
5
2

1
5
3
.3

4
-
0
.0

0
0
6

2
3
7
.3

3

1
4

L
IV

1
0
.0

9
6
1

2
9
4
0
.4

0
9
7
.2

7
6
3

2
1
9
9
2
.0

2
1
0
0
.3

2
9
9

2
0
4
7
.4

2
2
0
.0

7
0
8

3
7
4
7
.2

6
0
.5

0
2
1

3
8
4
7
.1

3

1
5

IC
S
A

9
3
0
3
.8

2
1
5

2
7
0
8
7
5
0
.4

8
9
9
9
1
.5

4
0
2

1
9
1
0
6
8
2
.6

3
2
8
4
7
5
.8

9
1
9

5
8
8
9
0
8
.6

0
1
9
6
.2

2
2
1

3
8
7
4
0
.1

2
-
0
.0

0
4
1

2
2
8
.0

0

1
6

IC
S
A

B
9
7
0
4
.2

3
6
8

2
8
6
2
7
5
4
.4

4
1
4
9
2
3
.2

3
2
7

2
8
8
9
2
4
3
.8

1
3
3
1
5
1
.1

7
6
8

6
9
4
6
8
5
.2

8
5
0
3
.5

8
0
7

1
0
0
3
6
0
.5

7
1
0
.0

7
0
7

7
7
3
4
5
.7

2

1
7

C
C

V
4
8
8
.9

3
9
9

1
4
3
6
1
9
.6

1
4
9
9
9
.9

9
0
6

9
6
6
0
4
1
.9

9
4
9
4
4
.6

8
7
9

1
0
3
1
4
3
.4

6
3
0
4
.8

4
7
1

6
0
6
2
2
.0

4
1
0
.1

1
5
6

7
7
5
3
4
.2

1

1
8

C
C

B
0
.1

7
8
5

1
8
3
.3

4
-
2
.3

6
8
6

3
7
6
7
.2

7
0
.3

1
1
3

7
4
.3

3
0
.7

1
1
4

1
3
0
.0

1
-
0
.0

0
4
2

2
1
1
.0

0

1
9

IP
1
9
1
0
0
4
-
4
M

B
 .
..

1
.1

0
8
1

4
3
0
.0

2
-
0
.7

6
6
0

4
0
2
0
.6

7
-
0
.3

8
5
4

6
0
.7

2
0
.6

7
4
2

1
2
3
.3

4
-
0
.0

0
7
0

1
9
1
.3

3

2
0

IP
1
9
1
0
0
3
-
1
M

B
 .
..

0
.8

1
1
3

3
4
6
.6

8
-
1
.6

1
2
6

3
8
2
7
.2

8
1
.2

3
7
4

9
0
.2

8
0
.6

6
7
6

1
2
0
.0

1
-
0
.0

0
4
4

2
0
7
.0

0

2
1

IM
1
9
1
0
0
4
-
4
L
C

S
...

4
5
0
.3

3
4
7

1
2
9
4
5
3
.0

3
4
6
7
.3

1
2
3

9
2
3
9
6
.1

0
1
0
0
3
.3

1
1
6

2
0
5
3
6
.1

1
1
8
3
.1

0
9
5

3
5
2
3
5
.6

1
9
.7

5
5
2

7
2
3
6
9
.8

1

2
2

IM
1
9
1
0
0
3
-
1
L
C

S
...

4
4
1
.3

7
0
6

1
2
6
2
2
9
.0

0
4
5
4
.7

7
8
8

8
9
5
7
1
.5

6
9
6
8
.4

2
9
9

1
9
7
2
5
.1

5
1
8
0
.6

6
4
5

3
5
5
9
6
.2

5
9
.3

6
5
6

7
1
1
3
9
.4

7

2
3

1
9
0
9
5
9
8
-
1
 1

0
X

1
9
3
7
.7

6
9
8

5
6
1
1
1
4
.4

7
2
9
0
3
4
.9

7
9
5

5
5
1
2
7
9
8
.0

4
2
9
1
3
1
1
.8

8
6
4

5
9
9
0
3
6
9
.9

8
2
0
7
.7

4
0
4

4
0
5
4
4
.0

5
1
2
.8

0
1
6

9
6
2
2
1
.1

1

2
4

1
9
0
9
6
0
1
-
1
 1

0
X

3
.3

2
6
6

1
0
6
0
.0

9
6
1
.7

6
0
2

1
5
5
0
7
.8

4
1
9
0
1
.3

0
6
1

3
7
4
4
6
.5

6
0
.9

3
3
7

1
7
0
.0

1
0
.0

2
2
4

3
9
7
.0

1

2
5

1
9
0
9
6
0
1
-
2
 1

0
X

1
.7

9
8
9

6
2
3
.3

7
6
2
.9

8
4
3

1
5
3
9
7
.6

4
1
9
2
9
.0

6
8
2

3
7
1
9
7
.6

6
0
.6

8
4
7

1
2
3
.3

4
0
.0

1
8
0

3
6
1
.3

4

2
6

1
9
1
0
0
2
3
-
1
 1

0
X

0
.5

4
2
7

3
0
0
.0

2
6
0
2
.8

2
2
8

1
1
7
7
6
1
.9

5
1
8
9
1
3
.5

3
4
1

3
8
5
3
8
6
.9

3
0
.8

8
7
3

1
6
6
.6

8
0
.0

4
4
9

5
7
0
.3

4

2
7

1
9
1
0
0
2
3
-
1
L
 5

0
X

0
.1

1
8
6

1
7
6
.6

8
1
1
3
.7

4
1
6

2
5
6
0
3
.7

9
3
6
8
4
.0

4
4
8

7
4
4
4
7
.4

5
0
.5

7
0
3

1
0
6
.6

7
0
.0

0
1
5

2
5
8
.6

7

2
8

1
9
1
0
0
2
3
-
1
M

S
 1

0
X

4
5
6
.9

5
1
8

1
3
3
0
9
3
.7

1
1
0
6
0
.9

9
3
3

2
0
6
8
0
5
.1

9
1
9
6
6
4
.1

0
2
4

4
0
6
4
7
5
.0

2
1
9
2
.3

5
6
0

3
6
8
2
2
.2

0
1
0
.1

1
2
9

7
4
6
0
5
.6

7

2
9

C
C

V
4
9
6
.0

3
1
2

1
3
9
7
1
0
.6

0
4
9
9
7
.5

8
6
4

9
2
5
7
8
9
.3

1
5
0
1
3
.4

9
8
4

1
0
0
2
6
9
.7

2
3
1
1
.9

6
4
2

5
7
9
6
6
.6

0
1
0
.3

4
2
9

7
4
0
6
7
.2

2

3
0

C
C

B
0
.4

0
1
8

2
3
0
.0

8
-
0
.6

7
1
0

3
8
3
7
.3

1
0
.8

5
9
9

8
0
.1

8
0
.5

0
9
8

8
6
.6

7
-
0
.0

0
1
3

2
1
5
.0

0

3
1

1
9
1
0
0
2
3
-
1
M

S
D

 .
..

4
4
8
.0

3
9
7

1
2
7
9
2
7
.8

7
1
0
6
0
.0

2
3
5

2
0
2
5
4
6
.6

9
1
9
7
8
3
.4

9
5
7

4
0
0
8
4
6
.8

1
1
8
5
.8

5
5
1

3
4
9
7
8
.1

9
1
0
.1

6
6
7

7
3
7
4
5
.4

3

111 of 371



P
ag

e
 2

2
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

2
7
  
A

l 
 [

 2
 ]

3
9
  
K
  
[ 

2
 ]

4
4
  
C

a 
 [

 2
 ]

4
9
  
T
i 
 [

 2
 ]

5
1
  
V

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

3
2

1
9
1
0
0
2
3
-
1
A

 1
0
X

4
8
5
.6

7
5
9

1
4
1
4
5
4
.0

8
2
6
6
1
.6

9
7
1

5
1
2
0
0
1
.7

8
2
0
8
0
2
.3

9
3
7

4
2
9
9
8
3
.1

2
3
1
2
.4

5
0
0

6
0
7
7
6
.4

5
1
0
.2

5
2
9

7
6
8
5
4
.3

6

3
3

1
9
1
0
0
2
3
-
2
 1

0
X

0
.7

0
3
0

3
5
0
.0

2
4
7
2
.2

9
8
5

9
4
4
8
5
.1

6
1
8
8
6
6
.7

8
6
5

3
8
9
6
3
3
.0

7
0
.5

8
1
7

1
1
3
.3

4
0
.0

7
9
4

8
5
6
.3

6

3
4

1
9
1
0
0
2
4
-
1
 1

0
X

1
.2

6
5
5

5
0
6
.7

0
2
1
2
.0

3
1
4

4
4
2
9
6
.8

3
5
4
9
5
.7

4
0
3

1
1
2
0
0
4
.1

0
0
.5

7
5
6

1
1
0
.0

1
0
.2

4
6
6

2
0
6
2
.8

1

3
5

1
9
1
0
0
2
7
-
1
 1

0
X

2
.8

3
6
2

1
0
3
6
.7

5
8
8
3
.7

4
8
8

1
8
4
1
6
2
.6

2
9
5
8
3
.5

6
6
9

2
1
0
9
6
8
.4

8
0
.4

3
7
8

9
0
.0

0
0
.1

9
1
5

1
7
9
2
.7

7

3
6

1
9
1
0
0
2
8
-
1
 1

0
X

2
.7

5
8
2

9
1
0
.0

7
8
6
5
.5

8
2
6

1
6
2
7
3
0
.8

2
9
3
8
5
.3

8
8
8

1
8
6
2
2
2
.0

9
0
.5

8
9
5

1
1
0
.0

1
0
.2

0
3
2

1
6
9
8
.4

3

3
7

1
9
0
9
6
0
0
-
1
 1

0
X

3
1
.6

9
5
5

8
9
9
9
.4

7
3
9
3
.0

9
9
7

7
6
3
3
2
.6

6
7
3
2
7
.5

7
9
7

1
4
5
5
1
6
.8

9
1
.6

7
0
0

3
1
6
.6

8
0
.2

0
4
7

1
7
4
0
.4

3

3
8

1
9
0
9
6
0
0
-
1
L
 5

0
X

8
.0

3
4
9

2
3
0
6
.9

4
7
2
.6

2
7
9

1
7
0
6
6
.1

0
1
4
5
9
.3

4
3
6

2
8
0
8
4
.4

2
0
.6

9
0
8

1
2
3
.3

4
0
.0

3
3
8

4
6
7
.3

4

3
9

1
9
0
9
6
0
0
-
1
M

S
 1

0
X

4
9
3
.7

1
9
5

1
3
6
1
1
4
.2

0
8
6
1
.6

7
3
2

1
5
9
7
9
3
.3

8
8
3
5
3
.8

6
1
4

1
6
3
4
8
8
.3

7
1
8
0
.0

3
6
7

3
3
7
5
2
.1

2
9
.8

8
4
8

7
1
4
4
1
.4

7

4
0

1
9
0
9
6
0
0
-
1
M

S
D

 .
..

5
9
2
.3

5
6
4

1
6
3
8
4
2
.0

7
1
0
3
4
.9

2
8
2

1
9
1
7
0
5
.2

6
1
0
1
5
9
.1

1
7
9

1
9
9
4
7
6
.0

4
2
1
9
.1

3
0
1

4
1
4
3
9
.5

3
1
1
.8

4
6
0

8
6
3
0
3
.9

4

4
1

R
IN

S
E

6
.0

8
3
1

1
7
3
6
.8

6
-
4
.3

6
0
3

3
4
0
0
.5

1
5
.1

1
4
9

1
6
8
.7

4
0
.6

3
2
3

1
2
0
.0

1
0
.0

1
3
8

3
5
7
.0

1

4
2

R
IN

S
E

5
.5

0
8
8

1
6
1
6
.8

3
-
4
.6

7
9
4

3
3
7
7
.1

7
9
.9

4
4
4

2
6
2
.0

9
0
.3

8
0
8

7
3
.3

4
0
.0

0
8
6

3
1
9
.0

0

4
3

C
C

V
4
8
7
.0

9
6
2

1
3
4
5
6
4
.9

4
4
9
1
4
.2

9
9
9

8
9
3
0
0
9
.3

1
4
9
3
8
.5

4
7
3

9
6
8
8
0
.1

7
3
0
7
.1

9
3
3

5
6
5
7
4
.9

9
1
0
.2

6
4
1

7
2
8
4
9
.3

8

4
4

C
C

B
0
.2

4
5
0

1
9
6
.6

8
-
1
.3

1
2
5

3
8
9
0
.6

3
1
.0

7
8
6

8
7
.3

9
0
.3

2
2
5

5
6
.6

7
-
0
.0

0
6
1

1
8
9
.3

3

4
5

1
9
0
9
6
0
0
-
1
A

 1
0
X

5
0
2
.4

1
7
1

1
4
1
0
5
4
.3

2
2
4
1
1
.1

6
1
4

4
4
7
4
7
5
.1

1
9
3
8
7
.4

8
1
1

1
8
7
0
6
1
.0

8
2
9
3
.6

8
0
7

5
6
5
6
8
.2

0
9
.8

3
1
4

7
2
9
9
9
.4

7

4
6

1
9
1
0
0
2
4
-
1
 1

0
0
0
X

0
.3

7
3
5

2
3
3
.3

5
1
.6

6
1
8

4
4
2
7
.4

2
5
0
.4

4
8
7

1
0
2
0
.8

9
0
.3

3
8
5

6
0
.0

0
-
0
.0

0
6
2

1
9
0
.3

3

4
7

C
C

V
4
9
1
.8

4
4
8

1
4
4
8
5
2
.7

3
5
0
4
5
.8

1
0
4

9
7
7
3
8
7
.8

2
4
9
7
7
.7

7
5
8

1
0
4
0
8
9
.5

1
3
0
8
.3

5
9
9

6
0
4
6
5
.9

4
1
0
.2

5
8
7

7
7
5
0
5
.7

7

4
8

C
C

B
-
0
.0

1
0
2

1
3
0
.0

0
-
3
.0

4
8
6

3
5
7
7
.2

0
-
0
.8

3
3
7

5
1
.5

3
0
.4

1
2
3

7
3
.3

4
-
0
.0

0
6
9

1
8
6
.6

7

4
9

Z
Z
Z

5
0

IP
1
9
0
9
2
8
-
4
M

B
 .
..

0
.9

2
6
0

3
7
0
.0

2
-
0
.3

7
3
3

3
9
6
3
.9

8
0
.0

4
3
3

6
6
.5

8
0
.7

1
3
7

1
3
0
.0

1
-
0
.0

0
5
3

2
0
3
.0

0

5
1

IM
1
9
0
9
2
8
-
4
L
C

S
...

4
5
3
.9

9
8
6

1
2
7
2
7
2
.5

7
4
6
7
.6

3
2
8

9
0
1
6
8
.4

2
1
0
3
4
.0

9
5
5

2
0
6
3
8
.7

6
1
7
7
.3

2
8
4

3
4
7
2
7
.7

6
9
.4

3
0
8

7
1
2
0
1
.7

4

5
2

1
9
0
9
1
7
2
-
2
 1

0
X

1
.1

1
9
0

4
5
0
.0

3
1
9
9
.1

2
5
5

4
0
4
2
0
.3

2
6
6
6
0
.8

2
6
6

1
3
1
0
0
4
.7

5
0
.2

9
4
1

5
6
.6

7
0
.1

7
5
4

1
5
5
8
.0

8

5
3

1
9
0
9
1
7
2
-
2
L
 5

0
X

0
.5

7
5
4

2
8
6
.6

8
3
8
.1

5
9
4

1
0
7
6
0
.5

6
1
3
5
2
.3

3
2
1

2
5
5
4
7
.5

0
0
.4

2
2
7

7
6
.6

7
0
.0

2
7
2

4
2
4
.3

4

5
4

1
9
0
9
1
7
2
-
2
M

S
 1

0
X

4
4
8
.6

5
0
6

1
2
3
7
3
0
.7

7
6
5
9
.6

7
8
6

1
2
3
3
8
1
.5

3
7
6
2
3
.0

4
2
8

1
4
9
2
4
2
.6

7
1
7
7
.8

1
6
7

3
3
8
8
9
.5

6
9
.5

2
2
9

6
9
9
7
0
.8

8

5
5

1
9
0
9
1
7
2
-
2
M

S
D

 .
..

4
5
4
.9

9
9
5

1
2
4
9
6
9
.9

1
6
5
6
.7

4
6
8

1
2
2
3
3
1
.1

2
7
6
6
2
.7

8
0
9

1
4
9
3
8
7
.6

4
1
7
8
.3

6
9
4

3
3
7
4
2
.1

8
9
.6

2
5
9

7
0
1
8
4
.1

1

5
6

1
9
0
9
1
7
2
-
2
A

 1
0
X

4
6
9
.4

8
8
2

1
3
0
5
2
7
.2

2
2
2
0
1
.6

8
2
5

4
0
4
9
9
9
.4

4
8
5
2
9
.5

3
5
5

1
6
8
3
4
1
.3

3
2
8
8
.4

2
3
1

5
5
5
9
1
.4

0
9
.6

5
8
7

7
1
7
6
1
.7

0

5
7

1
9
0
9
1
7
2
-
3
 1

0
X

7
.1

4
9
8

2
0
7
0
.2

2
1
9
7
.0

3
9
0

3
9
1
4
0
.5

3
6
6
8
9
.9

0
4
6

1
2
8
6
1
1
.4

2
1
.1

1
4
9

2
1
0
.0

1
0
.1

9
4
4

1
6
5
5
.0

9

5
8

1
9
0
9
1
7
2
-
4
 1

0
X

0
.8

7
9
6

3
7
3
.3

6
2
4
6
.4

9
3
2

4
7
8
4
0
.2

2
6
1
5
7
.0

6
3
2

1
1
8
1
8
7
.1

2
0
.4

7
1
1

8
6
.6

7
0
.9

5
1
3

6
9
5
1
.4

7

5
9

C
C

V
4
9
2
.9

2
7
2

1
3
2
8
3
9
.1

5
4
9
9
4
.4

0
8
1

8
8
5
1
7
5
.6

4
4
9
7
5
.3

9
3
7

9
5
1
9
4
.1

4
3
0
7
.8

7
7
4

5
5
4
2
0
.9

1
1
0
.2

6
5
0

7
1
2
2
0
.5

2

6
0

C
C

B
-
0
.0

8
1
5

1
0
3
.3

4
-
1
.6

1
1
9

3
5
4
7
.2

4
1
.0

1
4
2

8
0
.0

0
0
.3

6
4
6

6
0
.0

0
-
0
.0

0
7
9

1
6
6
.6

7

6
1

1
9
0
9
1
7
2
-
5
 1

0
X

2
.2

6
5
2

7
5
6
.7

2
2
5
4
.8

8
8
2

4
9
9
4
6
.1

9
5
9
8
2
.5

6
5
2

1
1
6
2
9
7
.4

6
0
.4

8
5
5

9
0
.0

0
0
.8

9
1
1

6
5
9
6
.3

3

6
2

1
9
0
9
1
7
2
-
8
 1

0
X

5
.6

3
3
2

1
6
8
6
.8

3
1
9
5
.7

9
7
5

3
9
5
3
4
.8

7
7
2
3
8
.2

9
2
5

1
4
1
3
4
2
.6

1
0
.9

2
6
3

1
7
3
.3

4
0
.1

9
0
2

1
6
1
6
.0

9

112 of 371



P
ag

e
 2

3
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

2
7
  
A

l 
 [

 2
 ]

3
9
  
K
  
[ 

2
 ]

4
4
  
C

a 
 [

 2
 ]

4
9
  
T
i 
 [

 2
 ]

5
1
  
V

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

6
3

1
9
0
9
1
7
2
-
9
 1

0
X

1
.0

2
6
7

4
1
6
.6

9
2
0
6
.5

9
4
4

4
1
1
6
8
.5

4
7
4
6
2
.8

2
6
7

1
4
4
6
3
6
.9

4
0
.2

5
2
3

4
6
.6

7
0
.1

8
4
2

1
5
5
3
.4

1

6
4

1
9
0
9
1
7
2
-
1
0
 1

0
X

1
.4

0
2
1

5
2
0
.0

3
2
3
6
.3

1
4
3

4
6
5
2
2
.9

9
7
7
7
2
.8

0
5
4

1
5
0
8
0
5
.2

8
0
.1

7
6
5

3
3
.3

3
0
.2

2
6
6

1
8
8
5
.1

1

6
5

1
9
0
9
1
7
2
-
1
1
 1

0
X

9
3
.7

5
9
2

2
5
9
4
0
.9

2
2
4
5
.7

7
4
2

4
8
6
0
2
.1

4
7
8
6
3
.9

5
3
0

1
5
3
7
8
5
.4

5
9
.3

9
2
8

1
7
2
0
.1

8
0
.4

7
6
6

3
5
9
1
.0

7

6
6

1
9
0
9
1
7
2
-
1
4
 1

0
X

1
8
.6

2
4
4

5
1
2
1
.0

3
1
4
6
.0

8
7
6

2
9
7
8
7
.7

7
3
5
9
3
.3

1
0
1

6
8
3
8
2
.1

2
1
.8

8
4
5

3
4
3
.3

5
0
.1

4
8
0

1
2
7
5
.7

2

6
7

1
9
0
9
1
7
2
-
1
5
 1

0
X

3
.4

2
9
5

1
0
4
6
.7

5
1
4
3
.3

7
8
3

2
9
1
4
3
.0

7
3
6
3
5
.5

6
0
3

6
8
7
8
5
.4

0
0
.3

3
2
6

6
0
.0

0
0
.1

0
9
9

9
9
6
.0

4

6
8

1
9
0
9
2
1
3
-
3
 1

0
X

0
.7

0
7
5

3
2
6
.6

8
9
5
7
.7

6
6
0

1
7
3
8
1
4
.5

2
1
0
7
8
5
.1

3
0
0

2
0
7
1
0
5
.6

6
0
.3

1
2
5

5
6
.6

7
1
.3

4
5
0

9
6
4
4
.8

2

6
9

1
9
0
9
2
1
3
-
4
 1

0
X

0
.8

2
4
2

3
6
0
.0

2
9
4
4
.9

3
5
7

1
7
2
1
1
1
.5

3
1
0
5
9
1
.0

8
6
0

2
0
4
0
5
0
.3

6
0
.3

2
8
6

6
0
.0

0
1
.2

8
4
4

9
2
4
4
.2

6

7
0

1
9
0
9
3
0
5
-
5
 1

0
X

1
.0

2
0
0

4
1
0
.0

3
5
1
8
.6

5
6
0

9
5
5
8
4
.1

4
5
0
8
7
.9

4
6
3

9
7
2
5
4
.1

4
0
.2

5
9
7

4
6
.6

7
1
.0

7
8
3

7
6
7
5
.1

2

7
1

R
IN

S
E

2
.9

7
5
7

9
2
0
.0

7
-
4
.7

2
7
4

3
2
6
0
.4

6
3
.5

6
6
6

1
3
0
.4

6
0
.3

5
7
5

6
6
.6

7
0
.0

0
1
8

2
5
7
.6

7

7
2

R
IN

S
E

3
.0

4
8
4

9
4
0
.0

7
-
3
.7

4
1
4

3
4
7
7
.2

2
2
.4

0
0
5

1
1
7
.1

2
0
.1

2
5
1

2
3
.3

3
0
.0

0
4
5

2
8
2
.3

3

7
3

C
C

V
4
9
5
.1

0
8
4

1
3
4
9
5
1
.5

5
5
0
0
4
.2

6
2
0

8
9
7
1
3
6
.9

9
4
9
8
5
.4

7
1
0

9
6
4
9
2
.4

3
3
1
5
.1

0
5
8

5
7
0
8
9
.7

4
1
0
.3

8
0
2

7
2
4
7
7
.8

5

7
4

C
C

B
0
.2

7
4
5

1
9
0
.0

1
-
2
.3

7
8
9

3
4
2
0
.5

1
3
.4

0
0
7

1
2
1
.0

9
0
.3

0
8
2

5
0
.0

0
-
0
.0

0
8
9

1
5
8
.3

3

7
5

1
9
0
9
3
0
5
-
6
 1

0
X

0
.9

7
3
7

3
9
6
.6

9
5
2
0
.2

1
2
6

9
5
5
2
0
.9

8
5
0
7
2
.8

0
1
7

9
6
6
2
4
.5

6
0
.1

3
0
9

2
3
.3

3
1
.0

9
0
0

7
6
8
3
.8

0

7
6

C
C

V
4
8
0
.3

2
2
4

1
3
2
0
3
5
.6

2
4
9
1
9
.3

9
5
0

8
8
9
5
3
7
.3

3
4
9
7
0
.7

7
2
8

9
7
0
3
2
.7

8
3
0
5
.1

9
4
9

5
5
4
7
7
.5

0
1
0
.1

8
8
5

7
1
3
8
7
.2

2

7
7

C
C

B
0
.0

8
7
7

1
5
0
.0

1
-
3
.3

0
3
4

3
3
9
3
.8

6
0
.9

1
5
7

8
0
.8

2
0
.2

4
1
8

4
0
.0

0
-
0
.0

0
5
7

1
8
2
.0

0

7
8

IP
1
9
0
9
2
8
-
2
M

B
 .
..

0
.8

8
8
1

3
5
0
.0

2
-
2
.7

8
4
6

3
4
5
3
.8

5
0
.5

3
2
4

7
3
.4

3
0
.2

7
3
2

4
6
.6

7
-
0
.0

0
7
2

1
7
9
.0

0

7
9

IM
1
9
0
9
2
8
-
2
L
C

S
...

4
6
2
.0

6
2
3

1
2
7
7
5
2
.4

5
4
6
9
.5

1
2
7

8
9
2
5
9
.8

0
9
9
2
.6

3
2
5

1
9
5
4
2
.7

2
1
8
2
.5

8
9
3

3
4
1
8
6
.4

7
9
.7

5
5
7

7
0
4
0
7
.3

8

8
0

IM
1
9
0
9
2
8
-
2
L
C

S
...

4
5
8
.5

6
3
1

1
2
7
4
0
0
.0

2
4
6
7
.3

8
1
0

8
9
3
0
6
.2

8
9
8
3
.2

6
2
3

1
9
4
4
9
.7

9
1
7
8
.5

6
8
3

3
3
9
9
9
.5

0
9
.5

5
5
8

7
0
1
3
9
.9

5

8
1

1
9
0
9
5
3
4
-
1
 1

0
X

1
5
.7

3
2
9

4
4
5
7
.4

7
3
7
4
.2

8
6
3

7
1
5
9
1
.4

0
3
7
3
3
.4

7
1
1

7
2
8
5
8
.7

0
1
.1

1
4
7

2
1
0
.0

1
0
.0

3
5
5

5
0
3
.6

8

8
2

1
9
0
9
5
3
4
-
2
 1

0
X

2
1
.5

4
7
6

5
9
7
4
.6

9
3
6
8
.9

2
7
7

6
9
7
3
0
.6

2
3
5
7
9
.7

1
8
8

6
8
9
7
5
.6

8
0
.6

8
3
8

1
2
6
.6

7
0
.0

2
6
4

4
3
1
.6

8

8
3

1
9
0
9
5
3
4
-
3
 1

0
X

3
3
.4

8
6
3

9
5
5
9
.8

1
3
3
0
.1

0
9
7

6
5
2
9
9
.7

6
3
3
0
0
.1

2
7
5

6
6
0
4
5
.5

5
2
.2

3
1
3

4
2
6
.6

9
0
.0

6
1
7

7
0
6
.6

9

8
4

1
9
0
9
5
3
4
-
4
 1

0
X

2
0
.8

5
6
9

6
0
2
4
.6

5
2
8
8
.4

1
1
1

5
7
6
6
8
.1

9
2
9
4
0
.6

2
5
4

5
8
9
3
7
.5

7
1
.7

2
0
0

3
2
6
.6

8
0
.0

4
1
8

5
5
6
.0

1

8
5

1
9
0
9
5
3
4
-
5
 1

0
X

3
7
.7

5
5
0

1
0
7
9
0
.5

4
2
7
7
.3

4
0
7

5
5
6
0
7
.8

7
2
7
0
6
.2

5
3
7

5
4
2
9
6
.6

5
3
.1

8
8
1

6
0
0
.0

4
0
.0

6
7
5

7
3
6
.6

9

8
6

1
9
0
9
5
3
4
-
6
 1

0
X

1
9
.6

7
0
6

5
7
1
7
.8

8
3
0
2
.8

1
9
8

6
0
6
4
8
.4

8
2
6
6
5
.5

7
9
0

5
3
7
1
9
.0

7
1
.6

9
6
2

3
2
6
.6

9
0
.0

2
9
9

4
7
3
.3

4

8
7

1
9
0
9
5
3
4
-
7
 1

0
X

2
0
.2

2
1
8

6
1
4
4
.7

6
1
1
0
1
.9

1
8
3

2
1
8
7
0
3
.4

2
1
9
8
2
0
.4

2
1
5

4
1
7
4
9
8
.5

8
0
.5

7
6
0

1
1
6
.6

7
0
.1

1
5
1

1
1
6
2
.0

4

8
8

C
C

V
4
8
8
.3

6
2
1

1
3
8
5
8
8
.0

5
4
9
8
4
.5

7
7
1

9
3
0
3
9
7
.3

8
5
0
1
9
.7

1
8
0

1
0
1
1
5
1
.6

6
3
0
9
.6

9
8
0

5
7
9
3
2
.8

8
1
0
.3

2
9
7

7
4
4
6
0
.8

7

8
9

C
C

B
0
.0

6
1
8

1
4
3
.3

4
-
2
.3

6
8
5

3
5
6
0
.5

5
2
.7

3
8
6

1
1
4
.0

6
0
.1

3
5
6

2
3
.3

3
-
0
.0

0
9
3

1
6
2
.3

3

9
0

1
9
0
9
5
3
4
-
8
 1

0
X

1
1
5
.4

8
7
0

3
1
3
9
0
.4

1
4
8
0
.0

7
8
7

8
9
3
5
9
.8

8
5
3
2
5
.7

1
7
2

1
0
2
4
4
0
.1

3
3
.2

4
2
1

6
0
0
.0

4
0
.5

8
1
5

4
3
7
2
.2

6

9
1

1
9
0
9
5
3
4
-
9
 1

0
X

0
.6

8
0
2

2
9
6
.6

8
-
2
.6

2
2
3

3
4
7
3
.8

3
6
.7

5
6
3

1
8
4
.0

6
0
.1

5
7
0

2
6
.6

7
-
0
.0

0
6
2

1
8
2
.0

0

9
2

1
9
0
9
5
3
4
-
1
0
 1

0
X

3
5
.5

8
1
4

9
7
4
3
.2

8
2
6
4
.8

2
1
2

5
1
0
5
2
.6

5
2
7
1
9
.1

6
0
7

5
2
2
1
2
.6

5
2
.6

3
9
8

4
7
6
.6

9
0
.0

6
4
7

6
8
6
.3

5

9
3

1
9
0
9
5
3
4
-
1
1
 1

0
X

2
.3

5
8
1

7
7
0
.0

5
3
5
8
.1

8
5
0

6
7
3
5
4
.0

6
3
5
5
6
.6

4
0
5

6
8
0
3
6
.6

3
0
.3

4
9
1

6
3
.3

3
0
.0

1
2
4

3
2
4
.6

7

113 of 371



P
ag

e
 2

4
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

2
7
  
A

l 
 [

 2
 ]

3
9
  
K
  
[ 

2
 ]

4
4
  
C

a 
 [

 2
 ]

4
9
  
T
i 
 [

 2
 ]

5
1
  
V

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

9
4

1
9
0
9
5
3
4
-
1
2
 1

0
X

2
.4

0
8
5

7
8
0
.0

6
3
4
8
.7

1
8
2

6
5
3
3
5
.8

3
3
4
5
2
.8

5
7
8

6
5
7
1
2
.0

9
0
.2

2
4
1

4
0
.0

0
0
.0

1
1
8

3
1
7
.0

0

9
5

1
9
0
9
5
3
4
-
1
3
 1

0
X

1
.9

4
6
4

6
5
6
.7

2
3
0
1
.3

3
6
6

5
7
1
2
5
.4

7
3
1
4
1
.6

3
6
9

5
9
9
1
3
.6

8
0
.1

3
2
0

2
3
.3

3
0
.0

1
2
0

3
1
4
.6

7

9
6

1
9
0
9
5
3
4
-
1
4
 1

0
X

1
.8

9
1
9

6
4
0
.0

4
2
6
8
.9

1
4
9

5
1
1
6
3
.0

7
2
9
0
9
.0

9
0
7

5
5
1
9
0
.7

0
0
.1

8
5
9

3
3
.3

3
0
.0

1
5
1

3
3
8
.3

4

9
7

1
9
0
9
5
3
4
-
1
5
 1

0
X

3
.8

4
0
0

1
1
6
6
.7

7
2
5
7
.3

4
4
6

4
9
4
8
1
.5

0
2
6
8
3
.2

0
5
3

5
1
2
7
5
.6

3
0
.3

1
6
1

5
6
.6

7
0
.0

1
7
7

3
5
8
.0

1

9
8

1
9
0
9
5
3
4
-
1
6
 1

0
X

1
.8

7
4
1

6
3
6
.7

1
2
7
4
.6

9
0
5

5
2
3
4
3
.5

9
2
4
8
8
.6

3
6
7

4
7
3
7
6
.1

8
0
.0

9
3
3

1
6
.6

7
0
.0

0
4
3

2
6
4
.6

7

9
9

1
9
0
9
5
3
4
-
1
7
 1

0
X

1
2
.3

0
0
6

3
5
5
7
.2

1
1
0
8
2
.2

9
6
9

2
0
1
3
8
4
.1

9
1
9
6
7
7
.7

5
9
1

3
8
8
4
2
8
.9

4
0
.3

8
8
3

7
3
.3

4
0
.0

8
6
1

8
7
4
.0

3

1
0
0

C
C

V
4
8
1
.2

6
8
2

1
3
1
8
7
6
.7

8
4
9
0
4
.0

3
0
3

8
8
3
9
1
5
.4

3
4
8
9
6
.2

7
4
5

9
5
2
6
6
.9

2
3
0
3
.2

6
2
6

5
4
4
8
7
.5

7
1
0
.1

9
1
1

7
0
5
6
4
.7

6

1
0
1

C
C

B
0
.0

2
4
9

1
3
3
.3

4
-
1
.8

4
1
3

3
6
3
0
.5

8
-
1
.9

9
7
5

2
8
.2

9
0
.3

6
2
6

6
0
.0

1
-
0
.0

0
8
7

1
6
3
.6

7

1
0
2

1
9
0
9
5
3
4
-
1
8
 1

0
X

2
.9

0
7
6

9
6
3
.4

1
4
2
0
.1

2
4
2

8
2
1
6
6
.6

6
4
9
4
6
.1

8
6
1

9
9
2
8
0
.2

2
0
.1

2
2
2

2
3
.3

3
0
.0

8
7
9

8
9
3
.0

3

1
0
3

1
9
0
9
5
3
4
-
1
9
 1

0
X

1
.0

0
8
5

3
9
6
.6

9
-
0
.9

5
3
1

3
9
1
7
.3

0
4
.2

5
1
2

1
4
6
.1

3
0
.0

7
4
3

1
3
.3

3
-
0
.0

0
0
9

2
2
9
.0

0

1
0
4

1
9
0
9
5
3
4
-
2
0
 1

0
X

3
.2

5
3
9

1
0
5
0
.0

8
2
5
6
.9

4
8
0

5
1
4
2
7
.5

4
2
7
4
0
.6

8
6
1

5
4
5
2
4
.7

8
0
.2

6
5
3

5
0
.0

0
0
.0

1
8
0

3
8
0
.3

4

1
0
5

R
IN

S
E

4
.1

8
5
9

1
3
0
0
.1

0
-
2
.7

6
3
5

3
8
0
3
.9

6
2
.7

3
9
2

1
2
4
.0

6
0
.1

8
4
1

3
6
.6

7
0
.0

0
2
1

2
7
9
.0

0

1
0
6

R
IN

S
E

3
.5

9
0
6

1
1
5
3
.4

2
-
3
.5

4
4
7

3
6
9
7
.2

5
3
.5

6
9
1

1
4
2
.8

9
0
.1

8
5
3

3
6
.6

7
0
.0

0
3
3

2
8
7
.0

0

1
0
7

C
C

V
4
9
1
.5

0
0
2

1
4
3
4
1
8
.1

2
4
9
9
9
.2

8
1
4

9
5
9
5
2
7
.6

7
5
0
0
4
.2

4
1
8

1
0
3
6
8
1
.2

7
3
1
1
.1

4
1
2

5
9
3
9
4
.2

0
1
0
.4

7
0
1

7
7
0
1
8
.0

8

1
0
8

C
C

B
0
.4

3
0
6

2
4
3
.3

5
-
0
.9

1
8
1

3
8
9
7
.2

8
5
.8

7
0
7

1
7
4
.9

6
0
.1

5
4
4

2
6
.6

7
-
0
.0

0
7
3

1
7
9
.0

0

1
0
9

IP
1
9
0
1
0
0
2
-
3
M

B
...

0
.9

0
9
4

3
6
6
.6

9
-
1
.6

6
2
0

3
7
4
7
.2

8
0
.7

3
5
8

7
9
.3

7
0
.2

2
8
1

4
0
.0

0
-
0
.0

0
7
8

1
7
9
.3

3

1
1
0

IM
1
9
1
0
0
2
-
3
L
C

S
...

4
5
6
.9

2
1
5

1
2
8
4
3
4
.6

4
4
6
1
.9

7
5
9

8
9
3
5
7
.3

7
1
0
0
3
.9

9
5
3

2
0
1
0
3
.6

0
1
8
0
.2

9
3
3

3
4
0
8
9
.6

4
9
.6

1
7
0

7
0
0
8
4
.1

6

1
1
1

1
9
0
9
4
6
7
-
1
 1

0
X

2
.6

6
8
0

8
7
6
.7

3
2
3
2
.0

3
6
7

4
6
3
3
5
.5

8
1
4
3
0
.0

0
9
5

2
8
1
5
2
.3

6
0
.1

7
4
9

3
3
.3

3
0
.0

0
7
7

3
0
6
.3

4

1
1
2

1
9
0
9
4
6
7
-
2
 1

0
X

3
5
.3

9
2
2

9
9
0
0
.0

1
2
7
1
.5

4
0
1

5
3
3
6
3
.1

8
2
5
6
0
.0

9
6
4

5
0
2
2
0
.8

0
1
.7

1
6
2

3
2
0
.0

2
0
.0

9
4
8

9
2
4
.7

0

1
1
3

1
9
0
9
4
6
7
-
3
 1

0
X

4
.9

1
5
3

1
5
2
3
.4

7
2
6
6
.2

8
8
1

5
3
4
3
0
.1

5
7
2
7
6
.5

9
8
3

1
4
5
3
7
4
.5

3
0
.2

1
0
6

4
0
.0

0
0
.0

1
5
0

3
5
9
.0

1

1
1
4

1
9
0
9
4
6
7
-
4
 1

0
X

3
.3

8
0
7

1
1
0
3
.4

3
4
3
9
.6

4
0
2

8
6
3
1
7
.8

7
9
3
7
6
.7

1
5
9

1
8
9
4
1
1
.2

0
0
.1

7
3
2

3
3
.3

3
0
.0

3
2
3

4
8
7
.0

1

1
1
5

1
9
0
9
4
6
7
-
5
 1

0
X

3
.1

6
0
4

1
0
3
3
.4

2
7
6
5
.7

9
1
1

1
4
5
9
4
8
.8

5
1
2
4
4
7
.9

1
7
7

2
4
9
5
0
6
.1

5
0
.1

5
6
2

3
0
.0

0
0
.2

9
6
4

2
4
4
1
.5

2

1
1
6

1
9
0
9
4
6
7
-
6
 1

0
X

4
.0

6
2
4

1
2
9
0
.1

2
7
6
3
.8

4
6
6

1
4
5
8
8
3
.2

8
1
3
5
6
1
.0

3
1
5

2
7
2
3
1
6
.2

7
0
.2

4
3
1

4
6
.6

7
0
.2

6
7
2

2
2
1
6
.4

9

1
1
7

1
9
0
9
4
6
7
-
7
 1

0
X

8
.8

8
1
2

2
5
7
6
.9

8
2
3
1
.5

6
2
0

4
5
9
3
1
.2

6
1
4
6
7
.4

5
6
9

2
8
6
8
7
.7

1
0
.3

6
0
3

6
6
.6

7
0
.0

2
5
7

4
2
7
.0

1

1
1
8

1
9
0
9
4
6
7
-
8
 1

0
X

2
.7

5
3
1

9
1
3
.4

0
2
7
3
.4

3
0
2

5
4
6
1
7
.1

5
2
4
4
6
.1

1
3
2

4
8
8
0
7
.2

7
0
.3

5
6
1

6
6
.6

7
0
.0

2
3
9

4
1
6
.6

8

1
1
9

C
C

V
4
8
7
.2

3
3
8

1
3
5
5
3
7
.0

0
4
9
9
9
.7

0
4
2

9
1
4
8
2
6
.1

1
5
0
0
8
.6

9
0
8

9
8
9
5
6
.0

3
3
1
3
.8

8
2
2

5
7
2
8
1
.0

2
1
0
.3

9
7
0

7
3
1
1
1
.7

6

1
2
0

C
C

B
0
.2

1
2
8

1
7
6
.6

8
-
2
.0

3
5
1

3
5
0
3
.8

6
0
.8

3
8
8

7
7
.6

6
0
.0

4
1
2

6
.6

7
-
0
.0

0
8
7

1
6
0
.0

0

1
2
1

1
9
0
9
4
6
7
-
9
 1

0
X

1
.0

4
3
3

4
2
6
.6

9
2
7
1
.6

3
4
6

5
3
5
2
7
.7

4
7
4
1
9
.7

8
6
9

1
4
5
8
0
9
.9

4
0
.0

8
9
7

1
6
.6

7
0
.0

1
1
4

3
2
7
.3

4

1
2
2

1
9
0
9
4
6
7
-
1
0
 1

0
X

0
.6

7
6
3

3
3
0
.0

2
4
3
9
.0

9
8
4

8
4
7
5
0
.7

7
9
2
5
5
.9

2
7
1

1
8
3
7
7
3
.5

7
0
.1

4
0
5

2
6
.6

7
0
.0

2
2
7

4
1
1
.6

8

1
2
3

1
9
0
9
4
6
7
-
1
1
 1

0
X

1
.2

5
1
0

4
9
3
.3

7
7
7
4
.7

5
4
1

1
4
6
9
6
3
.2

7
1
2
4
5
8
.3

9
8
0

2
4
8
6
4
3
.2

6
0
.2

9
5
9

5
6
.6

7
0
.2

8
9
1

2
3
7
8
.1

8

1
2
4

1
9
0
9
4
6
7
-
1
2
 1

0
X

1
.2

4
0
1

4
9
3
.3

6
7
5
7
.7

5
0
0

1
4
4
7
9
5
.2

5
1
3
4
5
5
.4

6
8
9

2
7
0
2
8
5
.9

2
0
.1

7
3
4

3
3
.3

3
0
.2

5
3
1

2
1
2
6
.8

1

114 of 371



P
ag

e
 2

5
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

2
7
  
A

l 
 [

 2
 ]

3
9
  
K
  
[ 

2
 ]

4
4
  
C

a 
 [

 2
 ]

4
9
  
T
i 
 [

 2
 ]

5
1
  
V

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
2
5

1
9
0
9
4
8
1
-
5
 1

0
X

0
.7

3
4
1

3
4
6
.6

8
4
3
3
.4

0
0
4

8
3
8
6
8
.5

3
6
6
3
5
.5

5
4
4

1
3
2
0
2
8
.7

8
0
.0

8
7
9

1
6
.6

7
-
0
.0

1
0
9

1
7
0
.0

0

1
2
6

1
9
0
9
4
8
1
-
1
3
 1

0
X

7
.1

4
0
1

2
1
3
3
.6

5
1
9
3
.9

2
9
0

3
9
8
1
5
.5

8
4
2
2
2
.3

1
2
4

8
3
7
9
2
.1

6
0
.2

4
9
0

4
6
.6

7
0
.0

3
2
0

4
7
6
.6

8

1
2
7

1
9
0
9
4
8
1
-
1
3
L
 5

0
X

1
.8

6
4
0

6
2
3
.3

8
3
4
.3

2
7
8

1
0
0
2
6
.7

4
8
4
8
.8

2
2
3

1
5
9
5
6
.8

1
0
.1

5
2
6

2
6
.6

7
-
0
.0

0
4
4

2
0
1
.0

0

1
2
8

1
9
0
9
4
8
1
-
1
3
M

S
 .
..

4
6
1
.2

5
8
0

1
2
6
3
3
9
.8

5
6
5
8
.7

5
2
3

1
2
2
3
6
0
.4

0
5
2
7
8
.0

1
2
7

1
0
2
6
4
2
.7

0
1
7
9
.8

8
5
4

3
3
1
7
0
.9

9
9
.7

7
7
8

6
9
5
2
4
.0

7

1
2
9

1
9
0
9
4
8
1
-
1
3
M

S
D

...
4
5
4
.6

0
7
4

1
2
4
6
3
9
.7

4
6
7
1
.1

9
3
3

1
2
4
7
1
4
.5

0
5
2
3
9
.2

7
0
7

1
0
1
9
9
0
.6

2
1
8
3
.6

6
5
7

3
3
5
4
5
.1

5
9
.8

1
9
7

6
9
1
3
1
.1

3

1
3
0

1
9
0
9
4
8
1
-
1
3
A

 1
0
X

4
7
8
.6

8
2
3

1
3
1
8
5
0
.3

9
2
2
1
2
.9

9
8
7

4
0
3
2
9
0
.6

1
6
2
5
5
.6

9
2
5

1
2
2
3
5
2
.2

7
3
0
3
.5

1
3
2

5
5
8
8
2
.0

7
9
.9

0
5
7

7
0
2
9
6
.2

5

1
3
1

C
C

V
4
8
6
.3

0
6
3

1
3
6
6
7
2
.8

4
5
0
0
4
.2

3
8
8

9
2
4
9
7
1
.9

4
4
9
7
1
.5

3
9
0

9
9
2
1
0
.6

9
3
0
9
.0

6
4
5

5
7
0
4
9
.3

9
1
0
.3

9
7
5

7
3
9
6
4
.6

0

1
3
2

C
C

B
0
.3

1
1
7

2
0
6
.6

8
-
1
.4

8
7
9

3
7
0
0
.6

0
-
0
.4

2
1
9

5
7
.1

2
0
.1

6
0
1

2
6
.6

7
-
0
.0

0
9
0

1
6
2
.0

0

1
3
3

1
9
0
9
5
1
1
-
1
 1

0
X

3
.9

5
5
8

1
2
6
0
.1

0
5
4
1
.9

8
5
5

1
0
4
9
9
9
.7

7
1
1
7
2
.8

2
8
6

2
3
6
6
4
.4

5
0
.2

1
8
0

4
3
.3

3
0
.0

1
4
2

3
6
9
.0

1

1
3
4

1
9
0
9
5
1
1
-
2
 1

0
X

2
3
3
1
.3

3
4
5

7
0
2
1
0
9
.5

5
9
0
7
.1

9
9
3

1
8
3
6
4
2
.0

6
4
0
8
8
4
.9

4
0
7

8
7
4
3
9
7
.6

8
3
1
.8

6
7
6

6
4
1
4
.8

7
7
.8

7
1
4

6
1
1
2
3
.4

9

1
3
5

1
9
0
9
5
1
1
-
3
 1

0
X

7
3
7
.8

2
7
6

2
3
3
8
4
3
.9

1
5
8
1
.0

6
0
0

1
2
5
5
0
5
.2

9
2
2
8
1
8
.7

6
2
7

5
1
3
4
6
5
.6

6
1
9
.0

5
2
5

4
0
3
7
.3

7
2
.5

5
2
8

2
1
0
8
3
.7

3

1
3
6

1
9
0
9
5
1
1
-
4
 1

0
X

1
5
.9

1
9
9

4
6
8
4
.1

7
3
7
4
.9

8
3
4

7
4
5
3
4
.5

2
2
1
3
4
3
.1

9
2
3

4
3
2
5
2
3
.7

0
0
.4

1
7
3

8
0
.0

0
0
.2

6
7
9

2
2
2
4
.4

9

1
3
7

1
9
0
9
5
1
1
-
5
 1

0
X

1
0
0
.6

7
7
4

2
8
4
3
5
.2

0
3
9
9
.3

0
5
3

7
7
8
8
2
.6

1
2
6
5
2
4
.2

6
7
0

5
2
9
4
1
9
.7

4
2
.8

5
0
7

5
3
3
.3

6
0
.6

1
4
4

4
6
6
1
.6

7

1
3
8

1
9
0
9
5
1
1
-
6
 1

0
X

2
1
0
.4

2
1
6

5
8
6
5
0
.4

0
4
2
3
.1

3
6
0

8
1
4
2
2
.5

8
2
2
9
3
4
.2

7
5
9

4
5
3
0
3
1
.9

6
5
.6

3
4
1

1
0
5
3
.4

1
0
.7

3
9
0

5
5
5
3
.2

8

1
3
9

R
IN

S
E

3
.9

4
2
3

1
1
7
3
.4

3
-
3
.5

0
0
0

3
5
0
0
.5

5
7
.1

3
4
5

2
0
2
.8

0
0
.1

4
6
9

2
6
.6

7
0
.0

0
1
8

2
5
9
.0

0

1
4
0

R
IN

S
E

2
.1

2
9
4

7
0
3
.3

8
-
2
.4

2
3
0

3
7
1
3
.9

4
1
.1

6
2
6

8
9
.7

3
0
.1

4
1
3

2
6
.6

7
-
0
.0

0
2
0

2
3
0
.3

3

1
4
1

C
C

V
4
9
0
.1

0
7
0

1
3
6
0
2
4
.1

7
4
9
7
5
.9

1
9
5

9
0
8
2
7
9
.6

0
4
9
9
2
.1

6
2
6

9
8
3
9
3
.6

6
3
1
4
.7

0
0
3

5
7
0
3
2
.6

5
1
0
.4

8
9
6

7
3
2
6
2
.3

2

1
4
2

C
C

B
0
.0

2
7
2

1
3
0
.0

1
0
.6

1
0
2

3
9
1
7
.3

2
0
.4

6
7
5

7
0
.5

5
0
.0

4
1
1

6
.6

7
-
0
.0

1
1
0

1
4
5
.0

0

1
4
3

IP
1
9
1
0
0
2
-
2
M

B
 .
..

1
.0

1
9
6

3
7
3
.3

5
-
0
.7

5
1
8

3
6
9
7
.2

7
0
.8

3
2
3

7
6
.6

7
0
.0

8
0
5

1
3
.3

3
-
0
.0

0
8
5

1
6
4
.6

7

1
4
4

IM
1
9
1
0
0
2
-
2
L
C

S
...

4
5
7
.2

9
5
3

1
2
2
3
9
3
.8

0
4
6
7
.4

3
9
6

8
6
0
6
2
.6

3
9
9
0
.7

1
7
6

1
8
8
8
5
.6

0
1
8
3
.0

1
2
9

3
2
6
0
3
.5

8
9
.7

0
6
3

6
6
6
5
3
.1

4

1
4
5

1
9
0
9
2
1
7
-
2
 1

0
X

3
.6

8
9
4

1
0
9
6
.7

5
4
0
5
.4

7
0
1

7
3
6
4
0
.3

7
3
7
5
4
.1

2
1
6

6
9
8
8
0
.2

2
0
.3

2
4
1

5
6
.6

7
2
.4

9
6
5

1
7
2
3
3
.6

1

1
4
6

1
9
0
9
2
1
7
-
2
L
 5

0
X

1
.1

7
0
2

4
2
6
.7

0
7
6
.3

5
3
1

1
6
7
4
9
.0

5
7
3
8
.5

5
6
3

1
3
4
6
6
.9

6
0
.1

3
9
8

2
3
.3

3
0
.4

9
5
6

3
3
8
2
.3

6

1
4
7

1
9
0
9
2
1
7
-
2
M

S
 1

0
X

4
5
6
.6

5
8
3

1
2
2
2
0
9
.3

6
8
6
6
.7

9
0
0

1
5
6
0
0
0
.3

0
4
7
3
0
.6

9
5
3

8
9
8
9
5
.1

8
1
8
3
.7

4
9
8

3
2
8
9
0
.5

7
1
2
.3

0
6
8

8
4
8
5
0
.5

9

1
4
8

1
9
0
9
2
1
7
-
2
M

S
D

 .
..

4
4
5
.5

2
5
0

1
1
9
5
1
3
.7

2
8
5
5
.7

2
2
7

1
5
4
4
1
1
.8

7
4
6
8
5
.4

3
3
0

8
9
2
3
3
.8

3
1
8
7
.0

1
0
3

3
3
2
9
7
.7

9
1
2
.2

2
2
7

8
3
8
0
8
.9

1

1
4
9

1
9
0
9
2
1
7
-
2
A

 1
0
X

4
7
1
.5

3
9
6

1
2
6
3
5
1
.9

7
2
3
9
0
.2

7
6
7

4
2
3
3
8
5
.1

9
5
7
4
8
.1

2
8
0

1
0
9
3
4
2
.3

8
2
9
9
.7

5
6
5

5
3
3
4
3
.9

9
1
2
.3

9
3
1

8
4
9
4
4
.7

9

1
5
0

1
9
0
9
2
1
7
-
3
 1

0
X

0
.8

1
4
3

3
5
0
.0

2
3
9
8
.0

0
9
8

7
3
5
0
6
.6

3
3
7
5
9
.9

4
2
9

7
1
1
0
5
.8

0
0
.0

5
5
9

1
0
.0

0
2
.4

9
2
7

1
7
4
1
6
.1

5

1
5
1

1
9
0
9
2
1
7
-
6
 1

0
X

0
.9

1
6
0

3
4
0
.0

2
-
2
.0

7
6
0

3
3
9
7
.1

5
3
.6

1
7
3

1
2
2
.5

2
0
.1

0
2
5

1
6
.6

7
-
0
.0

1
0
2

1
4
8
.3

3

1
5
2

1
9
0
9
2
1
7
-
7
 1

0
X

0
.9

2
8
6

3
4
3
.3

5
-
1
.3

9
6
9

3
5
1
3
.8

9
0
.2

4
6
3

6
5
.4

0
0
.1

4
4
0

2
3
.3

3
-
0
.0

0
6
5

1
7
2
.6

7

1
5
3

C
C

V
4
8
4
.1

7
3
2

1
2
9
9
6
3
.2

5
4
9
3
2
.5

8
5
4

8
7
0
8
9
0
.7

7
4
9
1
5
.2

8
7
6

9
3
6
7
8
.6

3
3
1
0
.4

0
0
6

5
4
4
9
7
.8

9
1
0
.4

1
1
4

7
0
4
3
4
.5

3

1
5
4

C
C

B
0
.0

5
3
8

1
3
3
.3

4
-
0
.1

6
0
4

3
7
2
0
.5

8
0
.1

9
8
0

6
4
.3

2
0
.1

2
6
2

2
0
.0

0
-
0
.0

1
1
0

1
4
1
.6

7

1
5
5

1
9
0
9
2
1
7
-
8
 1

0
X

2
.4

4
4
1

7
6
6
.7

1
3
6
6
.0

4
5
7

6
6
4
5
3
.7

1
2
9
5
1
.0

9
7
8

5
4
6
0
0
.5

4
0
.1

3
3
9

2
3
.3

3
2
.6

5
5
5

1
8
1
4
9
.2

5

115 of 371



P
ag

e
 2

6
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

2
7
  
A

l 
 [

 2
 ]

3
9
  
K
  
[ 

2
 ]

4
4
  
C

a 
 [

 2
 ]

4
9
  
T
i 
 [

 2
 ]

5
1
  
V

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
5
6

1
9
0
9
2
1
7
-
9
 1

0
X

2
.8

1
0
2

8
8
6
.7

4
3
6
2
.7

8
3
8

6
7
7
5
1
.9

0
2
9
7
5
.1

0
0
6

5
6
5
7
9
.2

2
0
.1

3
0
5

2
3
.3

3
2
.6

6
7
5

1
8
3
5
6
.1

5

1
5
7

1
9
0
9
2
3
2
-
1
 1

0
X

1
.2

4
6
8

4
6
0
.0

3
3
0
5
.8

8
8
5

5
6
7
8
0
.9

8
2
3
3
7
.3

1
2
6

4
3
7
1
1
.3

0
0
.1

5
1
9

2
6
.6

7
2
.5

3
2
1

1
7
2
6
5
.6

5

1
5
8

1
9
0
9
2
3
2
-
2
 1

0
X

7
.8

0
7
8

2
2
0
3
.5

9
3
0
0
.6

0
2
2

5
6
3
7
6
.5

3
2
3
3
9
.5

2
5
1

4
4
1
2
4
.2

9
0
.5

2
9
4

9
3
.3

4
2
.6

3
9
5

1
8
1
3
5
.2

4

1
5
9

1
9
0
9
2
3
2
-
3
 1

0
X

0
.9

6
0
1

3
8
3
.3

6
3
0
4
.8

6
5
9

5
6
4
1
6
.9

6
2
4
4
3
.1

4
6
9

4
5
5
3
4
.1

7
0
.1

7
0
3

3
0
.0

0
2
.6

1
9
9

1
7
8
4
7
.5

8

1
6
0

1
9
0
9
2
3
2
-
4
 1

0
X

8
.4

0
2
1

2
3
4
0
.2

8
3
1
1
.7

6
7
1

5
7
7
6
8
.0

7
2
3
5
5
.6

8
4
0

4
4
0
3
4
.0

0
0
.6

4
2
3

1
1
3
.3

4
2
.6

8
6
9

1
8
4
8
4
.9

7

1
6
1

1
9
0
9
2
4
1
-
3
 1

0
X

8
.4

7
7
3

2
3
8
0
.2

7
4
9
3
.0

1
9
7

8
9
7
8
2
.6

7
4
4
5
0
.6

2
5
9

8
3
8
8
3
.3

8
0
.4

9
6
4

8
6
.6

7
1
.1

6
1
3

8
0
4
0
.6

3

1
6
2

1
9
0
9
2
4
1
-
4
 1

0
X

7
.6

4
2
4

2
1
5
0
.2

3
4
9
2
.2

9
4
8

8
9
2
0
9
.3

0
4
4
1
2
.7

3
8
8

8
2
7
5
0
.6

8
0
.0

7
6
8

1
3
.3

3
1
.0

8
9
1

7
5
0
4
.3

9

1
6
3

1
9
0
9
2
4
1
-
5
 1

0
X

1
1
.6

1
7
5

3
2
3
0
.4

7
2
8
2
.0

7
8
5

5
3
4
2
0
.0

0
3
8
3
9
.4

1
5
4

7
2
7
4
8
.6

2
1
.2

6
8
9

2
2
3
.3

5
0
.6

1
1
9

4
3
7
2
.5

9

1
6
4

1
9
0
9
2
4
1
-
6
 1

0
X

0
.8

5
9
2

3
5
3
.3

5
2
8
0
.0

4
6
1

5
1
6
2
4
.6

6
3
8
3
9
.1

6
7
5

7
0
7
8
5
.5

4
0
.0

9
5
9

1
6
.6

7
0
.5

8
6
1

4
1
5
2
.8

7

1
6
5

C
C

V
4
8
8
.1

4
3
0

1
3
1
5
2
9
.3

1
4
9
7
4
.1

6
6
7

8
8
1
4
6
3
.9

2
5
0
0
8
.8

9
4
1

9
5
8
2
9
.2

5
3
2
5
.5

5
2
3

5
6
5
3
1
.1

9
1
0
.6

3
1
1

7
1
1
3
8
.1

8

1
6
6

C
C

B
0
.2

1
8
0

1
7
6
.6

7
0
.3

8
1
8

3
8
6
7
.2

9
1
.0

3
3
0

8
0
.2

8
0
.0

8
3
5

1
3
.3

3
-
0
.0

1
2
6

1
3
2
.3

3

1
6
7

1
9
0
9
2
4
1
-
7
 1

0
X

2
.1

0
2
9

6
9
0
.0

5
4
9
9
.2

7
4
3

9
0
8
2
4
.8

0
4
3
5
6
.7

9
1
1

8
2
0
8
7
.4

7
0
.0

3
7
2

6
.6

7
1
.1

1
0
2

7
7
5
0
.8

2

1
6
8

1
9
0
9
2
4
1
-
8
 1

0
X

5
.3

8
0
4

1
5
5
3
.6

0
5
0
6
.1

1
3
3

9
1
6
7
9
.0

1
4
4
5
9
.7

6
8
8

8
3
7
1
5
.1

5
0
.3

9
7
3

7
0
.0

0
1
.1

4
6
4

7
9
9
2
.9

5

1
6
9

1
9
0
9
2
4
1
-
9
 1

0
X

0
.8

8
8
3

3
4
0
.0

2
-
0
.7

9
9
9

3
6
8
0
.5

9
1
.6

9
3
9

9
1
.7

1
0
.0

8
2
2

1
3
.3

3
-
0
.0

0
8
5

1
6
1
.0

0

1
7
0

1
9
0
9
2
4
1
-
1
0
 1

0
X

1
.9

0
1
5

5
9
0
.0

4
-
2
.4

5
2
8

3
4
2
3
.8

4
5
.0

4
8
9

1
5
0
.2

8
0
.0

8
1
9

1
3
.3

3
-
0
.0

0
6
7

1
7
2
.6

7

1
7
1

1
9
0
9
4
3
8
-
5
 1

0
X

1
.5

8
2
0

6
2
3
.3

8
8
5
7
.0

5
5
6

1
7
2
4
6
4
.3

2
8
6
7
4
.4

9
9
9

1
8
4
1
8
6
.9

9
0
.1

6
7
8

3
3
.3

3
2
.2

1
3
9

1
7
1
6
4
.5

7

1
7
2

1
9
0
9
4
3
8
-
6
 1

0
X

1
.0

0
3
6

4
4
3
.3

6
8
3
3
.3

0
8
8

1
6
5
1
9
0
.8

6
8
3
9
2
.5

8
2
3

1
7
5
4
1
5
.2

9
0
.3

4
3
6

6
6
.6

7
2
.1

4
2
9

1
6
2
5
5
.6

4

1
7
3

R
IN

S
E

1
.7

5
7
9

5
8
0
.0

4
-
3
.6

5
1
7

3
3
9
0
.5

3
3
.5

3
4
1

1
2
9
.8

3
0
.0

5
6
6

1
0
.0

0
0
.0

0
3
6

2
5
6
.3

3

1
7
4

R
IN

S
E

2
.5

4
5
4

7
8
3
.3

9
-
3
.5

9
8
6

3
3
7
7
.1

8
1
.6

8
0
0

9
4
.0

6
0
.0

9
1
3

1
6
.6

7
-
0
.0

0
1
2

2
2
3
.3

3

1
7
5

C
C

V
4
8
8
.5

6
8
2

1
3
2
3
3
8
.2

1
4
9
6
9
.2

1
5
0

8
8
5
3
1
8
.7

6
4
9
3
7
.4

7
3
8

9
4
9
5
5
.1

7
3
1
9
.2

6
4
2

5
6
5
1
7
.5

6
1
0
.5

2
0
0

7
1
7
6
9
.1

9

1
7
6

C
C

B
0
.0

0
5
5

1
2
3
.3

4
-
1
.1

0
1
1

3
5
9
3
.8

6
0
.1

8
1
5

6
4
.7

8
0
.1

2
3
6

2
0
.0

0
-
0
.0

1
1
5

1
4
1
.3

3

1
7
7

F
P

1
9
0
9
2
7
-
3
M

B
...

1
.3

0
6
8

4
4
3
.3

6
-
1
.2

1
0
7

3
6
1
3
.8

8
1
.0

8
6
3

8
1
.3

6
0
.2

2
9
5

3
6
.6

7
-
0
.0

1
4
9

1
1
9
.3

3

1
7
8

Z
Z
Z

1
7
9

IM
1
9
0
9
3
0
-
3
L
C

S
...

4
4
9
.2

8
3
1

1
2
0
5
7
0
.9

4
4
5
8
.4

9
5
5

8
4
6
9
6
.4

6
9
8
0
.5

7
5
2

1
8
7
3
6
.8

4
1
8
5
.9

4
0
0

3
2
8
0
6
.9

2
9
.9

1
6
6

6
7
4
5
4
.0

2

1
8
0

1
9
0
9
4
7
9
-
1
 1

0
X

2
.4

1
4
7

7
8
6
.7

3
2
9
7
.8

0
7
6

5
6
8
3
1
.5

4
6
6
1
.6

1
2
9

1
2
7
4
4
.5

5
0
.1

1
2
1

2
0
.0

0
-
0
.0

1
6
0

1
2
4
.6

7

1
8
1

1
9
0
9
4
7
9
-
2
 1

0
X

1
.0

0
3
3

4
1
0
.0

2
2
9
2
.0

3
5
9

5
6
3
1
9
.6

0
6
1
5
.1

6
7
0

1
1
9
6
4
.6

4
0
.1

1
1
9

2
0
.0

0
-
0
.0

1
6
7

1
2
0
.0

0

1
8
2

1
9
0
9
5
1
3
-
1
 1

0
X

1
7
.7

1
8
7

4
9
3
0
.9

6
5
2
1
.1

2
9
2

9
6
6
3
6
.6

2
2
2
9
.8

2
2
9

4
4
8
6
.8

1
0
.2

2
4
0

4
0
.0

0
0
.0

4
4
3

5
3
8
.3

4

1
8
3

1
9
0
9
5
1
3
-
1
L
 5

0
X

3
.8

4
1
5

1
1
8
6
.7

7
1
0
0
.2

5
1
0

2
2
2
0
5
.7

4
4
1
.4

1
9
7

8
7
3
.5

1
0
.1

1
2
1

2
0
.0

0
-
0
.0

0
3
5

2
1
1
.0

0

1
8
4

1
9
0
9
5
1
3
-
1
M

S
 1

0
X

4
8
2
.1

9
8
5

1
3
2
3
4
8
.5

6
1
0
1
1
.6

4
6
4

1
8
5
9
9
3
.9

6
1
2
1
8
.4

4
5
2

2
3
7
9
4
.6

1
2
0
1
.4

6
0
7

3
6
3
9
1
.3

2
1
0
.4

5
9
0

7
2
8
1
4
.0

7

1
8
5

1
9
0
9
5
1
3
-
1
M

S
D

 .
..

5
0
3
.3

0
5
9

1
3
9
0
5
5
.4

7
1
0
3
7
.6

3
1
6

1
9
1
9
6
8
.2

6
1
2
3
5
.9

1
2
1

2
4
2
9
8
.1

7
1
9
3
.9

3
2
1

3
5
5
8
9
.3

0
1
0
.7

2
0
0

7
5
8
0
6
.2

3

1
8
6

1
9
0
9
5
1
3
-
1
A

 1
0
X

4
9
6
.6

8
2
6

1
3
8
4
4
0
.2

5
2
6
0
4
.8

8
5
7

4
7
9
6
2
5
.1

9
2
3
0
2
.4

4
7
0

4
5
6
0
6
.8

4
3
1
7
.5

5
1
5

5
8
0
9
7
.0

1
1
0
.4

9
9
4

7
4
0
2
7
.6

5

116 of 371



P
ag

e
 2

7
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

2
7
  
A

l 
 [

 2
 ]

3
9
  
K
  
[ 

2
 ]

4
4
  
C

a 
 [

 2
 ]

4
9
  
T
i 
 [

 2
 ]

5
1
  
V

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
8
7

C
C

V
4
9
0
.7

8
5
9

1
3
4
5
4
1
.1

7
5
0
1
3
.9

7
9
0

9
0
3
9
9
4
.0

7
4
9
6
8
.8

2
5
7

9
6
7
1
0
.3

4
3
2
2
.0

6
1
0

5
7
7
5
8
.7

6
1
0
.4

9
9
6

7
2
5
6
2
.2

8

1
8
8

C
C

B
0
.0

6
2
7

1
4
0
.0

1
0
.0

6
3
2

3
8
5
7
.2

8
-
0
.3

6
0
4

5
6
.6

7
0
.1

0
2
3

1
6
.6

7
-
0
.0

1
6
1

1
1
3
.3

3

1
8
9

1
9
0
9
5
1
3
-
2
 1

0
X

2
.7

7
8
2

9
0
0
.0

6
5
0
8
.3

0
0
7

9
5
5
8
1
.7

7
1
6
8
.6

7
8
8

3
3
5
3
.8

6
0
.1

2
9
2

2
3
.3

3
0
.0

0
7
0

2
8
6
.0

0

1
9
0

1
9
0
9
5
1
4
-
1
 1

0
X

1
3
.4

4
0
8

3
8
2
7
.2

5
5
8
5
.7

1
9
6

1
0
9
6
1
2
.7

0
1
8
3
.2

8
1
8

3
6
4
2
.8

0
0
.3

6
5
1

6
6
.6

7
0
.0

5
1
7

6
0
1
.3

4

1
9
1

1
9
0
9
5
1
4
-
2
 1

0
X

2
.4

9
6
8

8
3
3
.3

9
5
7
5
.3

7
8
2

1
0
9
0
5
3
.3

3
1
0
2
.7

9
2
4

2
0
9
9
.0

6
0
.2

7
5
7

5
0
.0

0
0
.0

1
2
3

3
2
5
.0

1

1
9
2

1
9
0
9
5
2
6
-
1
 1

0
X

3
.1

9
1
7

1
0
1
6
.7

4
2
4
4
.0

3
4
0

4
8
2
2
1
.0

4
7
7
7
5
.4

9
9
8

1
5
1
8
5
4
.9

6
0
.0

1
8
7

3
.3

3
0
.1

5
3
2

1
2
9
2
.0

6

1
9
3

1
9
0
9
5
2
6
-
1
L
 5

0
X

1
.0

2
8
5

4
1
0
.0

3
4
6
.0

7
8
1

1
2
2
4
8
.4

0
1
4
9
6
.9

4
3
0

2
8
5
3
4
.6

7
0
.0

7
6
1

1
3
.3

3
0
.0

1
5
8

3
3
9
.3

4

1
9
4

1
9
0
9
5
2
6
-
1
M

S
 1

0
X

4
4
4
.4

0
8
3

1
2
3
0
3
8
.8

4
7
0
5
.2

9
2
7

1
3
2
1
0
8
.3

1
8
7
1
9
.8

0
8
0

1
7
1
3
4
1
.8

9
1
8
5
.1

9
0
6

3
3
5
6
8
.5

6
1
0
.0

8
7
5

7
0
4
8
0
.0

4

1
9
5

1
9
0
9
5
2
6
-
1
M

S
D

 .
..

4
5
2
.9

7
3
2

1
2
3
2
9
6
.6

6
7
2
2
.5

3
3
6

1
3
2
9
6
1
.3

1
8
8
6
8
.4

8
2
3

1
7
1
3
5
2
.8

1
1
8
8
.2

6
4
6

3
3
7
8
5
.5

5
1
0
.1

9
7
5

7
0
5
1
1
.8

5

1
9
6

1
9
0
9
5
2
6
-
1
A

 1
0
X

4
7
5
.4

1
5
4

1
3
0
7
1
2
.3

8
2
2
8
6
.8

2
6
3

4
1
5
8
4
9
.5

0
9
6
9
1
.5

3
7
2

1
8
9
1
3
5
.2

7
3
1
0
.5

3
4
8

5
5
2
4
3
.6

9
1
0
.5

2
3
5

7
2
1
4
2
.4

8

1
9
7

1
9
0
9
5
2
6
-
2
 1

0
X

1
.6

4
9
5

5
8
6
.7

1
2
4
3
.8

0
7
1

4
7
7
7
9
.8

3
7
6
4
6
.6

4
6
7

1
4
8
0
9
1
.5

0
0
.2

3
9
1

4
3
.3

3
0
.1

4
7
8

1
2
6
1
.7

2

1
9
8

1
9
0
9
5
4
9
-
1
 1

0
X

2
2
5
.1

0
1
4

6
2
3
3
3
.5

1
1
2
5
3
.0

1
6
5

2
3
1
1
3
6
.7

1
2
2
2
6
8
.3

0
3
2

4
3
7
0
7
6
.6

1
2
.2

0
1
8

3
9
3
.3

6
1
.5

3
1
3

1
0
7
4
0
.8

4

1
9
9

C
C

V
4
8
0
.6

2
5
1

1
3
1
0
1
8
.1

9
4
9
6
4
.8

9
1
3

8
9
0
1
9
9
.5

5
4
9
9
3
.3

1
5
4

9
6
6
5
3
.6

8
3
0
8
.6

3
2
2

5
5
6
6
1
.9

1
1
0
.3

3
7
2

7
1
8
5
5
.9

2

2
0
0

C
C

B
0
.4

0
3
4

2
2
6
.6

8
0
.7

7
9
1

4
0
2
4
.0

2
1
.1

2
6
7

8
3
.7

9
0
.0

6
1
5

1
0
.0

0
-
0
.0

1
2
4

1
4
0
.0

0

2
0
1

1
9
0
9
5
4
9
-
2
 1

0
X

1
.3

6
8
5

5
1
3
.3

6
1
1
9
6
.0

7
6
1

2
1
9
2
4
8
.6

3
2
0
9
8
1
.4

6
9
5

4
0
8
8
4
2
.4

0
0
.0

7
3
3

1
3
.3

3
-
0
.0

0
8
6

1
7
8
.3

3

2
0
2

1
9
0
9
5
4
9
-
3
 1

0
X

4
4
.7

1
4
5

1
2
3
9
5
.1

0
1
1
9
7
.5

6
1
4

2
1
9
2
8
6
.9

5
2
1
9
6
8
.6

2
7
0

4
2
7
6
1
9
.2

9
0
.5

1
7
0

9
3
.3

4
0
.5

8
9
7

4
3
3
1
.2

5

2
0
3

1
9
0
9
5
5
2
-
1
 1

0
X

1
2
.9

1
9
9

3
6
1
3
.8

8
3
3
8
6
.6

8
1
5

6
0
1
6
6
6
.2

4
7
7
9
3
.5

5
4
9

1
4
9
1
0
9
.8

8
0
.3

7
8
1

6
6
.6

7
0
.0

1
8
4

3
5
7
.6

8

2
0
4

1
9
0
9
5
5
2
-
2
 1

0
X

1
.9

1
3
4

6
4
6
.7

1
3
4
1
8
.1

3
1
6

6
0
3
4
8
0
.0

8
7
6
9
4
.1

0
6
7

1
4
6
3
1
1
.6

3
0
.1

7
1
3

3
0
.0

0
-
0
.0

1
2
2

1
4
9
.0

0

2
0
5

1
9
0
9
5
5
3
-
1
 1

0
X

4
.8

6
0
4

1
4
4
6
.8

0
1
9
8
4
.4

7
1
3

3
5
5
0
9
4
.1

1
3
2
3
6
5
.3

5
0
6

6
2
0
3
9
9
.6

4
0
.4

1
3
5

7
3
.3

4
0
.0

7
2
5

7
2
7
.6

9

2
0
6

1
9
0
9
5
5
3
-
2
 1

0
X

1
.1

4
5
5

4
4
6
.6

9
2
0
1
9
.9

6
4
9

3
6
2
5
6
6
.1

9
3
2
8
4
2
.8

7
2
2

6
3
1
6
1
5
.0

4
0
.5

0
1
9

9
0
.0

0
0
.0

5
7
4

6
3
0
.3

5

2
0
7

R
IN

S
E

2
.2

5
3
3

7
0
0
.0

5
-
3
.2

1
6
1

3
4
3
7
.1

9
2
.0

2
5
4

1
0
2
.8

9
0
.1

3
0
3

2
3
.3

3
-
0
.0

0
4
9

1
9
9
.3

3

2
0
8

R
IN

S
E

1
.6

5
7
2

5
4
6
.7

0
-
2
.7

7
8
5

3
4
9
0
.5

3
3
.4

1
8
5

1
2
6
.7

6
0
.0

1
9
1

3
.3

3
-
0
.0

0
4
8

2
0
3
.0

0

2
0
9

C
C

V
4
8
4
.0

5
2
6

1
3
0
7
0
8
.4

1
4
9
9
4
.3

9
5
6

8
8
7
0
2
9
.0

5
4
9
8
9
.5

9
0
9

9
5
6
6
7
.4

9
3
1
5
.1

5
9
9

5
5
8
1
8
.6

4
1
0
.4

4
1
3

7
1
2
6
5
.6

9

2
1
0

C
C

B
0
.3

2
6
6

2
0
3
.3

4
-
0
.8

4
2
8

3
6
7
3
.9

0
3
.0

2
6
7

1
1
4
.9

7
0
.1

2
4
2

2
0
.0

0
-
0
.0

1
4
0

1
2
6
.0

0

2
1
1

IP
1
9
1
0
0
4
-
5
M

B
 .
..

1
.3

1
9
8

4
5
3
.3

6
-
1
.0

6
7
2

3
6
9
3
.8

9
0
.6

7
0
5

7
5
.1

3
0
.0

8
2
3

1
3
.3

3
-
0
.0

1
7
1

1
0
8
.0

0

2
1
2

IM
1
9
1
0
0
4
-
5
L
C

S
...

4
4
3
.5

3
0
8

1
1
9
3
2
1
.7

6
4
4
5
.3

8
5
8

8
2
6
3
5
.2

0
9
4
3
.2

6
6
2

1
8
0
7
6
.8

9
1
7
7
.3

4
7
7

3
1
6
4
4
.6

3
9
.5

4
9
0

6
5
6
9
2
.9

5

2
1
3

1
9
0
9
5
6
4
-
2
1
 1

0
X

1
6
8
4
.0

9
2
4

4
5
9
1
0
2
.1

3
7
7
9
.4

4
2
0

1
4
3
4
3
0
.1

8
1
2
7
5
4
.5

0
8
4

2
4
6
9
5
4
.8

9
3
8
.2

1
5
4

6
8
8
1
.7

4
5
.6

3
4
5

3
9
2
2
1
.4

2

2
1
4

1
9
0
9
5
6
4
-
2
2
 1

0
X

3
4
8
6
.9

1
6
3

9
8
0
9
5
9
.7

0
1
5
2
8
.6

6
5
0

2
8
6
1
3
9
.2

0
2
5
4
6
5
.6

9
3
3

5
0
8
8
5
7
.6

3
3
7
.2

2
2
4

6
7
3
4
.9

9
8
.4

7
8
8

5
9
1
3
5
.9

1

2
1
5

1
9
0
9
5
6
5
-
1
 1

0
X

3
0
9
6
.7

1
1
8

8
6
8
2
9
0
.4

8
1
2
6
2
.3

5
8
5

2
3
6
2
8
2
.4

6
1
9
2
6
0
.4

1
2
4

3
8
3
5
9
4
.0

0
5
8
.7

8
5
2

1
0
7
5
7
.3

1
9
.0

4
1
9

6
3
7
9
4
.3

4

2
1
6

1
9
0
9
5
6
5
-
2
 1

0
X

2
1
9
5
.4

6
2
3

6
1
4
5
6
3
.0

1
9
5
4
.0

0
4
1

1
7
9
3
0
5
.2

5
1
7
9
1
0
.7

9
9
2

3
5
6
1
0
3
.3

5
4
5
.9

4
7
4

8
2
8
9
.0

8
6
.8

6
0
3

4
7
7
8
7
.3

6

2
1
7

1
9
0
9
5
6
5
-
3
 1

0
X

1
7
3
9
.9

7
0
4

4
8
6
0
8
0
.1

1
7
4
1
.8

5
0
8

1
4
0
0
9
8
.0

4
1
7
1
0
6
.9

4
6
9

3
3
9
4
1
7
.4

8
4
5
.9

4
9
7

8
3
7
2
.5

0
5
.8

4
6
0

4
1
1
5
1
.7

4

117 of 371



P
ag

e
 2

8
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

2
7
  
A

l 
 [

 2
 ]

3
9
  
K
  
[ 

2
 ]

4
4
  
C

a 
 [

 2
 ]

4
9
  
T
i 
 [

 2
 ]

5
1
  
V

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
1
8

1
9
0
9
5
6
5
-
3
L
 5

0
X

3
4
9
.2

0
6
4

9
5
3
8
4
.3

9
1
4
3
.0

5
8
0

2
9
8
1
4
.3

0
3
4
1
7
.6

6
2
4

6
6
2
7
6
.9

1
9
.8

9
3
7

1
7
6
3
.5

1
1
.1

4
6
6

8
0
8
4
.9

9

2
1
9

1
9
0
9
5
6
5
-
3
M

S
 1

0
X

2
9
8
5
.0

2
0
8

8
3
5
4
8
7
.3

6
1
4
5
3
.5

8
2
1

2
7
0
8
9
9
.7

6
1
8
0
5
6
.6

6
7
0

3
5
8
9
8
5
.1

2
2
0
0
.3

6
2
0

3
6
2
6
0
.9

9
1
6
.1

3
2
6

1
1
2
3
7
5
.8

3

2
2
0

1
9
0
9
5
6
5
-
3
M

S
D

 .
..

2
9
6
2
.9

2
3
9

8
1
2
5
4
3
.0

6
1
4
3
4
.6

7
0
3

2
6
2
0
4
2
.9

1
1
7
8
1
5
.9

8
6
2

3
4
7
0
4
2
.5

9
1
9
6
.7

2
9
5

3
5
5
5
2
.6

6
1
6
.4

3
6
7

1
1
4
3
3
7
.0

1

2
2
1

C
C

V
4
8
0
.9

3
5
6

1
3
0
7
9
3
.7

6
4
9
8
8
.1

4
9
4

8
9
2
2
2
6
.5

5
4
9
1
6
.4

3
6
3

9
4
9
3
7
.5

3
3
1
4
.6

1
8
4

5
6
5
2
7
.5

2
1
0
.2

9
6
1

7
1
2
9
5
.8

7

2
2
2

C
C

B
0
.1

4
0
3

1
6
0
.0

1
-
0
.1

4
9
8

3
8
3
3
.9

8
1
.3

1
4
3

8
6
.4

0
0
.1

2
1
3

2
0
.0

0
-
0
.0

1
5
1

1
2
1
.6

7

2
2
3

1
9
0
9
5
6
5
-
3
A

 1
0
X

2
1
8
8
.5

4
8
1

6
0
3
4
1
6
.7

1
2
7
2
6
.5

3
1
0

4
9
6
7
6
6
.5

3
1
9
0
9
7
.5

6
0
1

3
7
3
9
7
2
.4

6
3
4
0
.7

4
4
4

6
1
4
1
8
.8

3
1
5
.8

1
1
8

1
0
9
7
1
2
.2

9

2
2
4

1
9
0
9
5
6
5
-
4
 1

0
X

1
8
3
0
.1

8
6
3

5
0
0
6
0
7
.7

9
7
6
7
.4

2
9
0

1
4
1
7
6
3
.4

1
1
5
9
7
0
.7

3
5
3

3
1
0
2
6
4
.2

4
4
5
.9

6
4
6

8
3
0
5
.8

4
6
.3

1
8
7

4
4
0
6
9
.5

5

2
2
5

1
9
0
9
5
6
5
-
5
 1

0
X

2
1
2
5
.7

7
9
1

5
8
3
1
5
7
.1

7
8
8
9
.3

1
6
7

1
6
4
0
9
0
.7

0
1
8
8
8
6
.2

4
1
5

3
6
7
9
8
0
.7

6
4
7
.2

9
6
1

8
5
5
2
.6

3
6
.7

9
3
7

4
7
4
1
3
.9

3

2
2
6

1
9
0
9
5
6
5
-
6
 1

0
X

2
0
1
9
.3

6
0
6

5
5
5
6
1
1
.1

1
8
5
4
.9

3
9
6

1
5
8
3
8
0
.3

3
1
5
4
9
4
.2

7
8
6

3
0
2
7
9
9
.5

2
3
8
.1

2
1
7

6
8
3
5
.0

9
6
.3

0
6
3

4
3
6
6
2
.0

8

2
2
7

1
9
0
9
5
9
4
-
1
 1

0
X

5
.9

3
1
3

1
6
7
6
.8

4
5
3
5
3
1
0
.5

5
0
0

9
1
7
7
7
0
1
8
.6

3
5
3
.3

4
3
1

1
0
5
8
.2

8
0
.2

1
2
8

3
6
.6

7
-
0
.0

0
5
9

1
8
8
.3

3

2
2
8

Z
Z
Z

2
2
9

1
9
1
0
0
1
3
-
1
 1

0
X

2
.7

2
5
3

8
1
0
.0

6
2
2
.7

3
8
9

7
6
2
8
.7

4
2
7
6
.8

9
7
9

4
9
9
4
.4

8
0
.1

3
9
2

2
3
.3

3
-
0
.0

0
9
1

1
6
1
.0

0

2
3
0

1
9
1
0
0
3
4
-
2
1
 1

0
X

2
3
7
7
.2

7
8
6

6
3
8
3
8
9
.1

2
6
5
6
.6

4
0
2

1
1
9
6
9
8
.9

6
4
1
2
1
7
.7

3
0
2

7
8
6
0
9
3
.3

1
2
1
.8

0
7
5

3
8
5
7
.2

8
4
.2

3
3
3

2
8
9
9
2
.2

0

2
3
1

1
9
1
0
0
3
4
-
2
2
 1

0
X

6
6
9
1
.8

4
6
0

1
8
3
1
1
6
8
.1

5
1
1
9
0
.1

9
5
8

2
1
7
6
5
8
.2

8
5
3
4
7
5
.4

6
5
4

1
0
3
9
3
6
1
.0

2
5
4
.4

0
9
2

9
7
2
9
.9

6
1
0
.1

4
3
8

6
9
9
2
4
.7

8

2
3
2

1
9
1
0
0
3
5
-
1
 1

0
X

4
1
6
7
.1

3
7
6

1
1
5
0
6
2
9
.0

7
1
0
8
0
.5

7
9
9

1
9
9
7
8
8
.9

9
1
7
8
7
2
.6

9
1
2

3
5
0
5
7
1
.5

2
4
8
.5

8
0
6

8
6
7
9
.3

6
1
0
.7

2
7
2

7
3
8
7
5
.3

4

2
3
3

C
C

V
4
8
7
.0

7
7
6

1
2
9
7
7
8
.1

4
5
0
0
2
.0

5
1
1

8
7
6
5
5
2
.2

8
5
0
4
5
.8

0
9
4

9
5
4
5
7
.1

7
3
0
9
.1

5
1
6

5
4
1
3
6
.3

8
1
0
.4

0
5
3

7
0
2
1
7
.9

7

2
3
4

C
C

B
0
.0

4
4
9

1
3
0
.0

1
3
.2

3
8
2

4
1
7
7
.4

0
0
.8

4
0
2

7
4
.4

2
0
.0

2
1
5

3
.3

3
-
0
.0

1
5
7

1
1
2
.3

3

2
3
5

1
9
1
0
0
3
5
-
2
 1

0
X

4
2
7
6
.1

1
8
0

1
1
2
5
8
4
5
.3

5
9
2
7
.0

9
1
0

1
6
4
0
2
4
.5

1
1
9
5
0
1
.9

6
0
0

3
6
4
7
6
9
.8

2
2
9
.7

6
6
7

5
0
9
4
.3

5
8
.4

0
8
6

5
5
4
7
6
.7

1

2
3
6

1
9
1
0
0
3
5
-
3
 1

0
X

6
4
9
6
.6

4
8
0

1
7
4
6
1
4
6
.4

8
1
5
2
7
.5

3
2
7

2
7
3
1
7
1
.4

9
1
7
2
4
1
.8

2
9
8

3
2
9
1
7
7
.4

9
3
6
.5

8
8
3

6
4
4
4
.9

5
1
1
.3

3
5
1

7
6
9
0
4
.9

1

2
3
7

1
9
1
0
0
3
5
-
3
L
 5

0
X

1
2
6
7
.2

9
0
3

3
3
5
9
2
0
.8

8
3
0
4
.4

3
5
7

5
6
9
7
8
.4

3
3
4
3
4
.1

8
7
7

6
4
7
0
5
.6

7
7
.2

5
2
7

1
2
4
6
.7

7
2
.2

9
4
9

1
5
3
8
0
.1

3

2
3
8

1
9
1
0
0
3
5
-
3
M

S
 1

0
X

7
9
8
4
.8

4
9
9

2
1
8
0
4
7
1
.7

4
2
3
4
2
.6

7
0
6

4
2
3
3
8
1
.0

0
2
4
7
4
2
.5

2
8
0

4
7
9
9
3
4
.2

1
1
3
0
.8

7
5
2

2
3
3
3
7
.4

3
2
1
.1

0
0
0

1
4
4
7
4
5
.6

6

2
3
9

1
9
1
0
0
3
5
-
3
M

S
D

 .
..

8
2
6
9
.0

8
4
6

2
2
7
7
5
1
3
.7

1
2
3
7
8
.7

9
8
4

4
3
3
6
3
2
.7

7
1
6
8
5
0
.1

7
3
1

3
2
9
7
1
7
.9

6
1
3
4
.4

9
1
7

2
4
1
6
2
.0

5
2
1
.4

2
5
5

1
4
8
0
7
7
.0

0

2
4
0

1
9
1
0
0
3
5
-
3
A

 1
0
X

6
9
1
8
.2

4
3
4

1
8
7
9
6
1
5
.0

2
3
5
4
3
.8

0
0
9

6
3
5
0
5
9
.8

1
1
9
0
6
8
.1

3
5
4

3
6
7
9
9
4
.9

0
3
4
1
.0

9
4
8

6
0
5
0
8
.7

5
2
1
.4

5
7
4

1
4
6
4
4
4
.0

6

2
4
1

1
9
1
0
0
3
5
-
4
 1

0
X

4
8
4
9
.3

4
6
8

1
2
8
8
4
2
2
.9

8
1
1
5
0
.5

3
3
8

2
0
4
4
1
6
.2

7
1
9
4
4
9
.8

8
6
2

3
6
7
0
6
9
.6

4
3
4
.9

1
6
4

6
1
1
4
.7

2
8
.4

1
3
6

5
6
8
2
5
.2

6

2
4
2

1
9
1
0
0
3
5
-
5
 1

0
X

4
0
5
5
.2

9
9
8

1
1
0
6
0
1
3
.7

3
1
0
4
7
.5

4
0
3

1
9
1
4
6
4
.2

6
2
4
7
1
4
.8

4
5
3

4
7
8
7
8
3
.1

7
3
7
.1

5
1
0

6
5
5
8
.2

9
8
.3

8
4
2

5
7
1
1
8
.6

5

2
4
3

1
9
1
0
0
3
5
-
6
 1

0
X

5
4
3
0
.6

3
9
2

1
4
7
2
0
6
1
.4

9
6
0
3
.4

6
4
2

1
1
1
3
8
1
.3

8
1
9
7
1
8
.7

5
1
9

3
7
9
6
7
9
.6

7
2
8
.1

5
5
8

4
9
5
4
.2

8
1
7
.8

2
7
4

1
2
0
7
4
9
.8

3

2
4
4

R
IN

S
E

2
.1

2
0
6

6
6
0
.0

4
-
2
.0

3
1
9

3
5
7
0
.5

3
1
.5

5
2
1

9
0
.4

6
0
.0

3
8
8

6
.6

7
-
0
.0

0
5
0

1
9
6
.0

0

2
4
5

R
IN

S
E

2
.2

6
7
7

6
7
6
.7

1
-
0
.6

8
3
6

3
7
0
3
.9

4
2
.0

7
1
9

9
8
.8

3
0
.0

5
9
6

1
0
.0

0
-
0
.0

0
5
7

1
8
8
.0

0

2
4
6

C
C

V
4
8
0
.5

2
7
9

1
2
4
3
1
0
.8

0
4
9
4
8
.4

0
7
4

8
4
2
0
0
1
.0

3
4
9
3
2
.8

0
5
1

9
0
6
0
8
.5

3
3
0
6
.6

1
9
5

5
2
4
0
3
.8

4
1
0
.3

2
7
9

6
8
0
2
6
.6

7

2
4
7

C
C

B
0
.6

8
2
9

2
7
6
.6

9
2
.8

6
4
2

4
0
6
7
.3

3
0
.1

3
1
6

6
1
.7

2
0
.0

6
5
3

1
0
.0

0
-
0
.0

1
6
6

1
0
4
.0

0

2
4
8

IP
1
9
1
0
0
2
-
1
M

B
 .
..

0
.9

1
7
2

3
3
0
.0

2
1
.1

5
6
8

3
7
9
3
.9

3
5
.8

1
7
3

1
5
5
.6

9
0
.0

8
6
1

1
3
.3

3
-
0
.0

1
2
0

1
3
3
.3

3

118 of 371



P
ag

e
 2

9
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

2
7
  
A

l 
 [

 2
 ]

3
9
  
K
  
[ 

2
 ]

4
4
  
C

a 
 [

 2
 ]

4
9
  
T
i 
 [

 2
 ]

5
1
  
V

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
4
9

IM
1
9
1
0
0
2
-
1
L
C

S
...

4
3
7
.5

7
3
0

1
1
1
8
5
8
.2

1
4
5
7
.6

9
5
2

8
0
5
4
8
.9

8
9
4
2
.4

7
4
0

1
7
1
5
5
.7

3
1
8
0
.0

1
8
2

3
0
7
4
6
.1

7
9
.6

3
6
4

6
3
4
5
0
.0

3

2
5
0

1
9
0
9
2
4
2
-
5
 1

0
X

1
.2

5
8
5

4
5
6
.7

0
4
3
9
.5

1
7
9

7
8
6
8
6
.4

4
3
9
8
5
.8

9
6
6

7
3
4
6
6
.8

1
0
.2

9
0
7

5
0
.0

0
2
.5

8
2
2

1
7
3
4
8
.0

7

2
5
1

1
9
0
9
2
4
2
-
5
L
 5

0
X

1
5
.7

9
3
2

4
0
2
7
.3

0
8
8
.3

8
0
1

1
8
1
5
7
.3

3
8
2
6
.1

0
2
5

1
4
5
6
5
.0

6
0
.0

0
0
0

0
.0

0
0
.4

9
4
3

3
3
1
8
.3

5

2
5
2

1
9
0
9
2
4
2
-
5
M

S
 1

0
X

4
3
8
.6

5
7
2

1
1
2
2
5
6
.6

2
9
0
2
.2

4
4
5

1
5
5
0
9
2
.9

8
4
8
7
7
.0

8
3
4

8
8
6
1
3
.7

3
1
7
5
.5

6
9
7

3
0
1
6
1
.8

1
1
2
.1

4
8
3

8
0
3
8
8
.9

1

2
5
3

1
9
0
9
2
4
2
-
5
M

S
D

 .
..

4
3
4
.9

9
5
9

1
1
2
6
3
6
.5

0
8
8
9
.4

0
3
3

1
5
4
7
6
0
.1

5
4
8
7
7
.8

6
9
3

8
9
6
7
6
.6

2
1
7
6
.5

5
2
9

3
0
2
1
8
.6

9
1
2
.1

9
5
3

8
0
4
3
7
.5

6

2
5
4

1
9
0
9
2
4
2
-
5
A

 1
0
X

4
7
4
.2

2
3
9

1
2
1
2
4
8
.0

9
2
4
6
1
.4

9
7
1

4
1
5
9
2
5
.3

5
5
9
6
8
.2

7
6
9

1
0
8
3
3
5
.9

4
3
0
5
.5

6
6
7

5
2
3
8
1
.0

3
1
2
.6

1
0
2

8
3
2
5
3
.3

5

2
5
5

1
9
0
9
2
4
2
-
6
 1

0
X

1
.0

8
5
8

4
0
3
.3

6
4
4
2
.1

0
3
1

7
7
4
5
0
.9

9
3
9
9
5
.9

0
6
5

7
2
0
7
2
.7

2
0
.0

5
8
9

1
0
.0

0
2
.6

2
7
6

1
7
3
0
3
.0

3

2
5
6

1
9
0
9
2
4
2
-
7
 1

0
X

8
.5

4
2
3

2
2
7
0
.2

5
4
8
3
.2

8
5
4

8
3
3
5
2
.9

9
5
5
4
4
.5

9
6
7

9
8
8
7
2
.6

8
0
.1

1
9
5

2
0
.0

0
2
.3

9
8
0

1
5
6
8
5
.7

6

2
5
7

1
9
0
9
2
4
2
-
7
L
 5

0
X

0
.7

6
3
2

3
1
0
.0

2
9
5
.8

8
8
0

1
9
1
6
1
.7

2
1
1
4
5
.4

0
0
4

1
9
9
4
6
.1

3
0
.0

0
0
0

0
.0

0
0
.4

8
1
0

3
1
7
8
.3

2

2
5
8

C
C

V
4
7
8
.8

3
0
8

1
2
2
2
5
5
.8

0
4
9
0
0
.7

0
9
2

8
2
3
0
1
4
.1

3
4
8
9
6
.7

0
3
5

8
8
7
7
4
.4

9
3
0
5
.6

9
6
1

5
1
2
7
0
.7

7
1
0
.2

6
7
4

6
6
3
5
5
.2

5

2
5
9

C
C

B
0
.3

9
1
6

2
0
6
.6

8
-
0
.2

2
3
4

3
5
6
0
.5

3
2
.7

5
1
3

1
0
3
.8

8
0
.0

6
5
2

1
0
.0

0
-
0
.0

1
6
9

1
0
2
.0

0

2
6
0

1
9
0
9
2
4
2
-
7
M

S
 1

0
X

4
2
9
.3

0
9
5

1
0
8
6
1
0
.0

5
9
2
0
.9

3
2
5

1
5
6
4
2
1
.8

2
6
4
0
1
.0

4
4
5

1
1
4
9
5
4
.2

3
1
7
9
.2

6
8
6

3
0
2
2
8
.5

0
1
1
.8

5
1
7

7
6
9
7
2
.2

5

2
6
1

1
9
0
9
2
4
2
-
7
M

S
D

 .
..

4
3
9
.4

5
9
4

1
1
1
1
2
6
.8

1
9
3
7
.2

4
6
6

1
5
9
0
5
5
.0

5
6
4
5
9
.2

7
8
3

1
1
5
9
4
5
.1

0
1
8
7
.4

0
9
1

3
1
3
5
0
.8

6
1
2
.2

0
0
4

7
8
6
0
8
.5

9

2
6
2

1
9
0
9
2
4
2
-
7
A

 1
0
X

4
7
7
.4

0
9
7

1
2
1
4
2
6
.7

6
2
5
1
5
.1

2
0
7

4
2
2
6
8
5
.9

5
7
4
8
9
.5

8
6
6

1
3
5
2
2
7
.3

1
2
9
5
.5

8
7
3

5
0
2
3
4
.0

3
1
2
.4

0
5
7

8
1
2
0
1
.2

1

2
6
3

1
9
0
9
3
7
5
-
1
 1

0
X

1
.1

0
2
1

4
0
3
.3

6
1
3
2
.6

0
5
9

2
5
7
6
4
.2

8
2
9
1
2
.7

3
7
4

5
2
0
9
4
.5

1
0
.1

1
9
7

2
0
.0

0
0
.2

8
3
9

2
0
3
9
.1

4

2
6
4

1
9
0
9
3
7
5
-
2
 1

0
X

0
.9

7
5
6

3
6
6
.6

9
1
3
3
.6

3
4
4

2
5
5
5
7
.2

7
2
8
7
1
.0

2
2
2

5
0
6
1
5
.3

2
0
.0

6
1
4

1
0
.0

0
0
.2

8
3
9

2
0
1
0
.8

0

2
6
5

1
9
0
9
3
7
5
-
6
 1

0
X

1
.0

8
4
7

3
9
3
.3

5
2
7
9
.7

4
9
0

4
9
2
6
3
.7

7
1
9
0
8
.4

2
2
5

3
3
6
4
2
.5

8
0
.0

0
0
0

0
.0

0
0
.6

3
8
2

4
2
3
9
.2

3

2
6
6

1
9
0
9
3
7
5
-
7
 1

0
X

2
.3

9
0
0

7
2
0
.0

5
2
7
5
.2

8
4
3

4
8
7
4
9
.2

8
1
8
6
6
.3

6
2
0

3
3
0
4
4
.6

8
0
.1

2
2
3

2
0
.0

0
0
.6

4
7
3

4
2
6
5
.5

7

2
6
7

1
9
0
9
3
8
3
-
1
 1

0
X

1
.3

2
9
2

4
5
6
.7

0
1
0
5
.1

3
6
8

2
1
0
4
4
.1

1
2
9
0
9
.8

6
8
1

5
1
5
6
4
.2

0
0
.1

2
0
9

2
0
.0

0
0
.0

2
0
5

3
4
2
.6

7

2
6
8

1
9
0
9
3
8
3
-
2
 1

0
X

2
.7

5
7
2

8
1
6
.7

3
1
1
1
.3

0
1
3

2
2
1
5
5
.7

4
2
9
9
3
.0

4
9
3

5
3
2
9
6
.7

5
0
.1

2
1
4

2
0
.0

0
0
.0

2
3
2

3
6
2
.6

7

2
6
9

1
9
0
9
3
8
3
-
7
 1

0
X

2
.8

3
5
4

8
4
3
.3

9
1
9
8
.5

9
5
2

3
6
8
0
5
.1

4
2
0
5
4
.3

6
5
6

3
6
9
2
4
.5

3
0
.3

4
2
8

5
6
.6

7
0
.3

8
3
2

2
6
4
8
.2

2

2
7
0

C
C

V
4
7
6
.6

6
4
3

1
2
2
9
2
4
.3

9
4
9
0
1
.1

4
2
2

8
3
1
2
4
4
.6

2
4
9
2
2
.4

0
0
5

9
0
1
4
8
.1

9
3
1
0
.7

2
5
7

5
2
1
9
3
.6

6
1
0
.3

8
7
6

6
7
2
5
2
.8

7

2
7
1

C
C

B
0
.4

4
9
0

2
2
3
.3

5
-
0
.3

4
3
8

3
5
9
3
.9

1
1
.4

6
7
7

8
4
.1

5
0
.0

6
5
2

1
0
.0

0
-
0
.0

1
4
5

1
1
6
.6

7

2
7
2

1
9
0
9
3
8
3
-
8
 1

0
X

1
.0

0
9
0

3
7
3
.3

5
2
0
5
.3

6
7
0

3
7
0
1
2
.1

1
2
0
1
8
.4

2
3
8

3
5
4
1
2
.8

3
0
.0

8
2
0

1
3
.3

3
0
.3

8
6
4

2
6
3
3
.8

9

2
7
3

1
9
0
9
4
1
9
-
4
 1

0
X

1
.2

4
2
6

4
0
3
.3

6
1
.6

4
9
1

3
8
4
0
.6

0
3
.0

7
4
4

1
0
9
.1

0
0
.0

4
4
1

6
.6

7
-
0
.0

1
1
4

1
3
3
.6

7

2
7
4

1
9
0
9
4
1
9
-
5
 1

0
X

0
.9

0
0
7

3
3
0
.0

2
-
3
.0

3
3
5

3
1
9
0
.4

7
1
.8

0
3
0

9
0
.0

1
0
.1

7
0
8

2
6
.6

7
-
0
.0

1
3
8

1
2
1
.3

3

2
7
5

1
9
0
9
4
1
9
-
6
 1

0
X

5
.3

6
0
9

1
4
7
6
.8

0
3
1
1
.8

0
3
4

5
5
4
5
3
.2

0
4
9
6
5
.0

8
1
5

8
9
0
1
4
.2

9
0
.3

3
8
5

5
6
.6

7
0
.7

3
2
1

4
9
4
1
.4

2

2
7
6

1
9
0
9
4
1
9
-
7
 1

0
X

1
.6

3
7
4

5
4
0
.0

4
3
1
2
.1

2
2
9

5
5
5
0
0
.0

7
4
9
1
4
.0

0
6
2

8
8
0
8
2
.1

4
0
.1

2
0
0

2
0
.0

0
0
.7

5
2
1

5
0
6
7
.7

9

2
7
7

1
9
0
9
4
1
9
-
1
0
 1

0
X

1
.3

3
3
7

4
6
3
.3

6
2
8
1
.6

4
9
2

5
0
5
0
7
.7

8
2
2
7
7
.6

7
0
5

4
0
8
9
6
.6

6
0
.0

9
9
0

1
6
.6

7
1
.0

5
5
9

6
9
5
9
.4

8

2
7
8

1
9
0
9
4
1
9
-
1
1
 1

0
X

3
9
.5

0
9
4

1
0
2
2
3
.5

1
2
9
0
.1

2
8
2

5
2
5
1
4
.0

6
2
3
6
3
.1

3
9
4

4
2
9
2
6
.6

7
4
.3

1
9
3

7
2
6
.7

2
1
.1

2
5
4

7
4
8
8
.3

7

2
7
9

R
IN

S
E

2
.6

3
5
2

7
6
0
.0

5
-
2
.1

3
9
4

3
4
3
0
.4

9
1
.9

5
7
0

9
5
.0

5
0
.0

4
0
6

6
.6

7
0
.0

0
0
0

2
1
8
.0

0

119 of 371



P
ag

e
 3

0
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

2
7
  
A

l 
 [

 2
 ]

3
9
  
K
  
[ 

2
 ]

4
4
  
C

a 
 [

 2
 ]

4
9
  
T
i 
 [

 2
 ]

5
1
  
V

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
8
0

R
IN

S
E

2
.8

7
9
9

8
1
6
.7

2
-
2
.8

8
0
2

3
3
1
0
.5

1
0
.8

4
6
8

7
6
.2

2
0
.1

8
1
1

3
0
.0

0
0
.0

0
0
1

2
2
1
.0

0

2
8
1

R
IN

S
E

2
.8

2
2
5

8
1
6
.7

3
-
2
.9

3
9
9

3
3
3
7
.1

7
4
.8

7
6
6

1
4
7
.4

0
0
.0

7
8
4

1
3
.3

3
-
0
.0

0
4
1

1
9
5
.6

7

2
8
2

R
IN

S
E

2
.9

7
1
5

8
4
6
.7

3
-
1
.2

9
4
2

3
5
9
3
.8

9
1
.3

8
0
8

8
4
.7

8
0
.0

0
0
0

0
.0

0
-
0
.0

0
1
7

2
1
2
.6

7

2
8
3

C
C

V
4
7
2
.8

0
3
5

1
2
3
8
4
1
.1

5
4
8
6
8
.3

9
8
9

8
3
8
7
7
0
.4

0
4
8
5
9
.6

0
1
5

9
0
3
8
5
.0

9
3
0
3
.8

9
2
4

5
2
2
2
0
.7

5
1
0
.2

4
5
1

6
7
8
6
2
.9

7

2
8
4

C
C

B
9
.2

6
6
5

2
3
2
6
.9

4
0
.3

9
2
4

3
7
6
3
.9

0
3
0
.6

8
1
2

5
7
9
.6

7
0
.0

4
2
2

6
.6

7
-
0
.0

1
3
7

1
2
4
.3

3

2
8
5

R
IN

S
E

1
.6

4
5
3

5
2
6
.7

0
-
4
.0

5
9
0

3
1
7
3
.7

8
4
.8

0
7
2

1
4
6
.8

5
0
.0

0
0
0

0
.0

0
-
0
.0

0
1
7

2
1
0
.3

3

2
8
6

R
IN

S
E

1
.6

2
4
6

5
2
0
.0

3
-
2
.9

0
3
0

3
3
2
7
.1

5
4
.9

6
9
3

1
4
7
.8

5
0
.0

2
0
0

3
.3

3
-
0
.0

0
4
4

1
9
1
.6

7

2
8
7

R
IN

S
E

1
.4

4
3
4

4
7
3
.3

6
-
1
.2

1
4
0

3
6
1
0
.5

6
8
.6

4
0
0

2
1
3
.3

5
0
.0

9
8
7

1
6
.6

7
-
0
.0

0
5
2

1
8
7
.6

7

2
8
8

R
IN

S
E

1
.8

3
3
4

5
7
0
.0

4
-
2
.6

1
1
7

3
3
6
7
.1

7
6
.6

5
3
8

1
7
6
.6

8
0
.0

2
0
5

3
.3

3
-
0
.0

0
5
2

1
8
9
.3

3

2
8
9

R
IN

S
E

1
.5

3
6
7

5
0
3
.3

6
-
1
.4

3
2
1

3
5
9
3
.8

7
5
.5

4
0
7

1
6
0
.1

9
0
.0

9
6
4

1
6
.6

7
-
0
.0

0
3
9

1
9
8
.6

7

2
9
0

R
IN

S
E

1
.6

1
8
2

5
2
3
.3

6
-
1
.5

0
5
2

3
5
8
3
.8

9
3
.5

1
8
2

1
2
4
.1

6
0
.0

3
9
3

6
.6

7
-
0
.0

0
2
1

2
1
1
.0

0

2
9
1

R
IN

S
E

1
.5

1
0
6

4
9
6
.7

0
-
1
.7

7
2
4

3
5
5
7
.2

0
3
.9

3
0
9

1
3
1
.3

6
0
.0

1
9
4

3
.3

3
-
0
.0

0
4
5

1
9
9
.0

0

2
9
2

R
IN

S
E

1
.9

7
4
2

6
1
0
.0

4
-
3
.1

6
1
9

3
3
2
3
.8

2
3
.1

4
3
1

1
1
7
.4

9
0
.0

7
7
0

1
3
.3

3
-
0
.0

0
4
0

2
0
1
.3

3

2
9
3

R
IN

S
E

1
.8

0
3
2

6
4
6
.7

1
-
0
.1

2
3
0

4
2
9
7
.4

9
6
.5

1
5
7

2
0
6
.5

9
0
.1

3
7
5

2
3
.3

3
-
0
.0

0
2
9

2
3
1
.6

7

2
9
4

R
IN

S
E

1
.8

9
2
6

7
0
6
.7

1
-
0
.7

3
6
4

4
4
4
0
.8

0
2
.4

8
0
1

1
2
7
.4

0
0
.0

1
6
2

3
.3

3
0
.0

0
0
6

2
7
8
.0

0

2
9
5

R
IN

S
E

1
.8

9
3
9

7
0
6
.7

2
-
0
.0

3
6
0

4
5
6
7
.5

2
7
.3

7
0
8

2
2
9
.7

4
0
.0

8
1
6

1
6
.6

7
0
.0

0
1
6

2
8
4
.6

7

2
9
6

R
IN

S
E

1
.8

0
0
7

6
4
0
.0

5
-
0
.1

7
7
8

4
2
9
0
.7

4
4
.9

0
6
6

1
6
7
.3

1
0
.1

1
9
0

2
3
.3

3
-
0
.0

0
3
1

2
3
2
.6

7

120 of 371



P
ag

e
 3

1
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

5
2
  
C

r 
 [

 2
 ]

5
5
  
M

n
  
[ 

2
 ]

5
6
  
F
e
  
[ 

2
 ]

5
9
  
C

o
  
[ 

2
 ]

6
0
  
N

i 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
R

IN
S
E

0
.0

6
7
2

1
5
9
1
.2

1
0
.0

3
3
3

3
8
2
.2

3
1
1
.9

4
2
3

1
2
9
9
3
0
.1

9
0
.0

0
1
7

8
8
.8

9
0
.0

0
4
6

9
4
.4

5

2
R

IN
S
E

0
.0

4
8
0

1
4
5
7
.8

6
0
.0

3
2
7

3
9
4
.4

5
1
1
.5

4
3
6

1
2
9
8
1
5
.5

7
0
.0

0
1
5

8
6
.6

7
0
.0

0
6
7

1
0
7
.7

8

3
R

IN
S
E

0
.0

4
0
1

1
3
7
5
.6

3
0
.0

2
9
8

3
7
2
.2

3
1
1
.6

4
4
7

1
3
0
5
1
6
.7

5
0
.0

0
1
6

8
5
.5

6
0
.0

0
2
9

8
8
.8

9

4
R

IN
S
E

0
.0

3
2
4

1
2
8
8
.9

6
0
.0

3
5
9

4
1
0
.0

1
1
1
.5

8
5
8

1
2
9
5
5
7
.9

7
0
.0

0
0
6

6
8
.8

9
0
.0

0
6
1

1
0
2
.2

2

5
R

IN
S
E

0
.0

3
2
3

1
2
7
0
.0

7
0
.0

3
5
3

4
0
0
.0

1
1
1
.5

8
7
8

1
2
9
1
4
6
.4

4
0
.0

0
0
4

6
2
.2

2
0
.0

0
6
7

1
0
6
.6

7

6
R

IN
S
E

0
.0

2
7
6

1
3
0
7
.8

5
0
.0

3
1
0

3
9
6
.6

8
1
1
.1

3
9
3

1
2
9
6
7
1
.2

3
0
.0

0
0
4

6
7
.7

8
0
.0

0
2
3

9
0
.0

0

7
B

L
A

N
K

0
.0

0
0
0

1
0
2
1
.1

6
0
.0

0
0
0

1
5
5
.5

6
0
.0

0
0
0

5
2
4
1
.0

7
0
.0

0
0
0

5
8
.8

9
0
.0

0
0
0

7
8
.8

9

8
H

/
1
0
0
0

0
.5

1
0
0

5
7
4
4
.4

1
0
.1

8
6
4

1
4
4
3
.4

2
4
.9

1
7
8

5
5
2
9
4
.1

6
0
.0

9
9
6

1
8
4
7
.9

1
0
.5

0
6
3

2
4
5
5
.7

8

9
H

/
1
0
0

5
.0

9
6
8

5
0
5
4
1
.5

2
1
.9

5
5
8

1
4
1
9
0
.7

4
5
0
.1

2
8
8

5
3
2
4
9
6
.0

2
1
.0

1
4
2

1
8
8
1
2
.0

4
5
.2

5
5
7

2
5
4
7
5
.4

7

1
0

H
/
1
0

5
0
.7

7
6
4

5
1
2
8
9
5
.2

2
1
9
.8

3
5
2

1
4
7
7
1
0
.1

5
4
9
8
.3

9
5
4

5
3
7
5
1
6
8
.0

4
1
0
.1

7
9
0

1
9
5
0
3
8
.8

3
5
1
.9

4
7
1

2
6
0
1
2
0
.1

2

1
1

H
IG

H
4
9
9
.9

2
1
4

4
8
9
2
1
5
9
.6

7
2
0
0
.0

1
6
9

1
4
4
4
3
1
9
.2

1
5
0
0
0
.1

5
9
3

5
0
3
7
0
5
8
2
.5

8
9
9
.9

8
2
0

1
8
5
8
8
5
3
.0

5
4
9
9
.8

0
2
7

2
4
2
8
2
4
0
.1

1

1
2

IC
V

1
0
0
.1

4
7
4

9
8
9
4
6
6
.3

8
3
9
.5

4
6
3

2
8
8
1
9
6
.3

1
9
7
6
.9

4
4
5

1
0
2
8
1
6
8
4
.8

5
2
0
.4

2
5
1

3
8
3
0
9
2
.0

2
9
9
.0

5
0
3

4
8
5
5
3
0
.0

0

1
3

IC
B

0
.0

0
5
3

8
9
1
.1

5
0
.0

0
3
5

1
5
1
.1

1
0
.0

0
6
0

4
6
5
7
.5

6
0
.0

0
0
4

5
5
.5

5
0
.0

0
6
9

9
4
.4

5

1
4

L
IV

1
.0

2
1
0

1
0
0
9
9
.9

0
0
.5

0
6
6

3
5
1
2
.6

6
9
.7

5
5
9

1
0
0
8
2
9
.2

4
0
.5

3
3
2

9
2
1
6
.0

2
2
.0

5
9
8

9
3
2
1
.6

3

1
5

IC
S
A

0
.0

3
3
5

1
2
2
2
.2

9
0
.7

8
0
7

5
6
0
8
.8

1
2
3
7
1
9
.2

5
5
7

2
.3

9
5
2
2
E
+
0
8

0
.0

0
2
5

9
7
.7

8
0
.0

5
3
5

3
2
2
.2

3

1
6

IC
S
A

B
5
0
.6

3
9
5

4
8
8
3
2
0
.8

1
2
0
.4

8
6
0

1
4
5
6
3
8
.3

1
2
4
0
7
0
.3

1
1
0

2
.4

4
8
5
0
E
+
0
8

9
.9

6
6
7

1
8
2
3
1
7
.8

6
5
0
.3

1
8
3

2
4
0
5
5
2
.5

5

1
7

C
C

V
5
1
.1

0
6
9

4
9
0
2
6
3
.2

8
1
9
.9

8
8
8

1
4
1
3
7
1
.0

4
5
0
3
.0

0
9
3

5
2
2
2
6
1
9
.0

9
1
0
.1

8
6
8

1
8
5
3
8
0
.5

3
5
2
.2

3
2
0

2
4
8
3
9
0
.4

2

1
8

C
C

B
-
0
.0

0
2
7

8
1
2
.2

5
-
0
.0

0
6
5

8
5
.5

6
0
.1

5
0
7

6
0
5
1
.3

8
0
.0

0
0
1

5
0
.0

0
0
.0

0
2
1

7
3
.3

3

1
9

IP
1
9
1
0
0
4
-
4
M

B
 .
..

0
.0

0
4
9

8
7
3
.3

7
0
.0

0
5
2

1
6
0
.0

0
0
.1

9
1
4

6
4
3
8
.2

3
0
.0

0
5
5

1
3
8
.8

9
0
.0

2
1
2

1
5
5
.5

6

2
0

IP
1
9
1
0
0
3
-
1
M

B
 .
..

0
.0

1
6
7

9
6
4
.4

8
0
.0

0
4
4

1
5
3
.3

4
0
.0

7
6
6

5
1
9
4
.3

8
0
.0

0
7
5

1
7
0
.0

0
0
.0

2
4
7

1
6
8
.8

9

2
1

IM
1
9
1
0
0
4
-
4
L
C

S
...

4
9
.0

6
1
2

4
6
0
5
4
0
.8

7
9
.5

9
0
8

6
6
4
4
0
.0

4
4
6
7
.7

5
3
2

4
8
1
6
0
3
9
.2

0
9
.8

6
2
5

1
7
5
6
1
0
.3

1
5
1
.0

5
5
3

2
3
7
5
7
7
.6

8

2
2

IM
1
9
1
0
0
3
-
1
L
C

S
...

4
8
.2

3
2
3

4
5
0
4
6
5
.0

3
9
.5

2
6
6

6
5
6
6
2
.4

1
4
6
3
.1

5
9
0

4
7
5
0
9
7
4
.5

1
9
.7

7
0
9

1
7
3
0
9
7
.7

3
5
0
.2

6
7
1

2
3
2
7
1
4
.8

7

2
3

1
9
0
9
5
9
8
-
1
 1

0
X

3
.7

0
3
1

3
5
8
7
4
.5

0
1
6
.5

2
1
5

1
1
5
2
8
6
.6

0
1
2
9
9
.9

5
5
1

1
2
5
0
2
2
8
4
.3

9
0
.9

6
6
0

1
7
3
9
0
.4

9
1
7
.0

3
1
4

7
9
9
4
9
.6

4

2
4

1
9
0
9
6
0
1
-
1
 1

0
X

0
.0

0
9
9

9
5
0
.0

5
0
.0

3
0
7

3
3
5
.5

6
2
.1

5
3
0

2
6
2
2
2
.3

4
0
.0

0
9
8

2
1
7
.7

8
0
.3

3
4
2

1
5
6
4
.5

5

2
5

1
9
0
9
6
0
1
-
2
 1

0
X

0
.0

0
2
8

8
6
6
.7

0
0
.1

6
2
4

1
1
8
7
.8

4
0
.7

1
3
2

1
1
7
6
5
.1

3
0
.0

3
2
5

5
9
4
.4

7
3
.7

7
1
4

1
6
6
1
8
.6

0

2
6

1
9
1
0
0
2
3
-
1
 1

0
X

0
.0

0
9
1

9
7
6
.7

1
2
3
3
.0

7
3
4

1
6
0
9
6
7
3
.4

4
0
.1

5
0
5

6
4
3
4
.8

5
0
.7

0
6
8

1
2
6
1
9
.4

5
1
.2

8
1
1

6
0
2
1
.2

0

2
7

1
9
1
0
0
2
3
-
1
L
 5

0
X

-
0
.0

0
0
6

8
7
7
.8

2
4
4
.8

4
0
5

3
0
7
0
1
2
.9

3
-
0
.0

2
4
2

4
6
2
0
.8

9
0
.1

3
6
9

2
4
6
3
.5

6
0
.2

6
2
8

1
2
7
7
.8

5

2
8

1
9
1
0
0
2
3
-
1
M

S
 1

0
X

4
9
.1

6
4
1

4
6
7
6
5
9
.7

9
2
4
4
.2

5
1
7

1
7
1
1
1
8
1
.2

8
4
7
0
.7

4
5
1

4
8
8
6
0
9
6
.5

9
1
0
.5

2
9
4

1
8
9
9
7
7
.7

7
5
0
.7

4
1
2

2
3
9
2
5
6
.0

8

2
9

C
C

V
5
1
.1

3
8
9

4
7
0
3
6
4
.7

2
2
0
.0

9
0
2

1
3
6
2
3
4
.2

8
5
0
0
.8

6
5
8

5
0
4
6
6
7
0
.5

5
1
0
.2

1
8
0

1
7
8
2
8
4
.3

1
5
2
.1

9
4
4

2
3
7
9
9
5
.0

7

3
0

C
C

B
0
.0

0
1
8

8
0
4
.4

8
0
.0

0
3
2

1
4
0
.0

0
0
.0

0
2
8

4
4
7
4
.1

6
-
0
.0

0
0
3

4
1
.1

1
-
0
.0

0
4
8

4
1
.1

1

3
1

1
9
1
0
0
2
3
-
1
M

S
D

 .
..

4
8
.9

7
4
2

4
5
6
6
1
7
.4

8
2
4
5
.5

8
7
7

1
6
8
6
5
0
9
.9

0
4
7
3
.1

1
2
6

4
8
3
8
6
8
2
.2

2
1
0
.5

4
1
8

1
8
6
4
3
3
.9

7
5
1
.3

2
4
6

2
3
7
2
2
3
.2

0

121 of 371



P
ag

e
 3

2
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

5
2
  
C

r 
 [

 2
 ]

5
5
  
M

n
  
[ 

2
 ]

5
6
  
F
e
  
[ 

2
 ]

5
9
  
C

o
  
[ 

2
 ]

6
0
  
N

i 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

3
2

1
9
1
0
0
2
3
-
1
A

 1
0
X

5
0
.6

4
7
3

4
8
1
7
1
2
.5

2
2
5
3
.2

2
8
6

1
7
7
4
1
5
2
.7

4
5
0
5
.3

9
7
0

5
1
4
9
5
6
3
.3

6
1
0
.7

3
0
7

1
9
3
6
0
7
.6

9
5
2
.2

8
8
8

2
4
6
5
4
8
.2

6

3
3

1
9
1
0
0
2
3
-
2
 1

0
X

0
.0

0
5
3

9
5
3
.3

8
2
1
.1

9
6
3

1
4
8
4
8
6
.9

5
0
.2

5
2
2

7
5
4
2
.1

2
0
.0

2
3
4

4
7
4
.4

6
0
.3

6
2
3

1
7
7
5
.6

8

3
4

1
9
1
0
0
2
4
-
1
 1

0
X

0
.0

9
8
6

1
8
1
3
.4

6
0
.0

3
0
3

3
4
4
.4

6
0
.1

4
2
4

6
3
5
8
.2

0
0
.0

1
0
5

2
3
7
.7

8
0
.0

3
1
4

2
1
4
.4

5

3
5

1
9
1
0
0
2
7
-
1
 1

0
X

0
.1

6
1
8

2
6
0
3
.5

8
0
.0

8
9
3

8
1
0
.0

3
3
.3

7
6
7

4
1
9
1
1
.5

9
0
.0

1
8
2

4
0
4
.4

5
0
.2

1
9
8

1
1
7
5
.6

1

3
6

1
9
1
0
0
2
8
-
1
 1

0
X

0
.1

8
4
0

2
5
4
4
.6

8
0
.0

9
1
8

7
4
8
.9

2
3
.1

9
3
9

3
6
6
9
5
.3

5
0
.0

2
1
1

4
1
5
.5

7
0
.1

7
0
4

8
3
7
.8

1

3
7

1
9
0
9
6
0
0
-
1
 1

0
X

0
.0

6
4
0

1
4
5
2
.3

0
1
6
.6

0
8
1

1
1
1
8
7
8
.0

7
7
0
.6

7
1
0

7
1
3
1
7
5
.6

9
0
.0

5
0
5

9
2
5
.6

0
0
.2

2
0
1

1
0
6
3
.3

8

3
8

1
9
0
9
6
0
0
-
1
L
 5

0
X

0
.0

0
4
5

8
8
0
.0

4
3
.1

4
2
1

2
0
5
7
1
.8

9
1
3
.6

1
9
9

1
3
7
7
6
1
.2

8
0
.0

0
7
4

1
7
2
.2

3
0
.0

3
6
5

2
2
4
.4

5

3
9

1
9
0
9
6
0
0
-
1
M

S
 1

0
X

4
9
.3

3
3
7

4
4
4
1
6
6
.9

9
2
4
.9

6
3
5

1
6
5
6
6
2
.2

1
5
3
4
.7

6
4
8

5
3
3
2
3
1
9
.0

9
9
.8

7
4
1

1
6
8
6
4
2
.1

0
5
0
.9

8
9
9

2
2
7
5
8
6
.9

8

4
0

1
9
0
9
6
0
0
-
1
M

S
D

 .
..

5
9
.4

3
3
2

5
3
6
7
6
1
.6

4
3
0
.0

5
8
1

2
0
0
1
2
9
.1

7
6
3
9
.5

3
0
4

6
4
6
6
0
5
5
.3

2
1
2
.0

5
1
6

2
0
6
5
1
9
.2

0
6
1
.2

4
0
5

2
7
4
2
5
6
.8

2

4
1

R
IN

S
E

0
.0

3
0
2

1
0
9
4
.5

0
0
.0

3
5
8

3
5
7
.7

9
1
1
.6

3
0
2

1
1
7
0
7
2
.8

8
0
.0

0
0
9

6
4
.4

5
0
.0

0
4
4

8
2
.2

2

4
2

R
IN

S
E

0
.0

3
5
6

1
1
5
3
.3

9
0
.0

3
2
6

3
3
6
.6

8
1
1
.7

4
8
1

1
1
8
1
7
8
.6

7
0
.0

0
0
4

5
6
.6

7
0
.0

0
3
1

7
8
.8

9

4
3

C
C

V
5
0
.8

6
1
8

4
5
8
8
6
6
.6

7
2
0
.0

1
7
8

1
3
3
1
4
7
.1

5
4
9
6
.8

9
2
4

4
9
8
0
1
0
0
.0

3
1
0
.1

9
5
9

1
7
4
4
9
1
.0

1
5
2
.0

2
1
0

2
3
2
6
5
6
.5

5

4
4

C
C

B
-
0
.0

0
1
0

8
1
7
.8

1
0
.0

0
5
0

1
5
7
.7

8
-
0
.0

0
4
5

4
5
0
0
.8

3
0
.0

0
0
6

5
7
.7

8
0
.0

0
3
7

7
8
.8

9

4
5

1
9
0
9
6
0
0
-
1
A

 1
0
X

4
9
.5

0
1
1

4
5
3
8
4
1
.7

9
3
5
.4

0
2
2

2
3
9
1
8
4
.5

9
5
5
0
.3

0
7
2

5
5
7
3
7
0
7
.4

2
1
0
.0

0
8
6

1
7
4
0
5
4
.3

9
5
1
.0

3
5
5

2
3
1
9
4
9
.0

1

4
6

1
9
1
0
0
2
4
-
1
 1

0
0
0
X

0
.0

0
3
7

8
5
8
.9

3
0
.0

0
3
1

1
4
5
.5

6
-
0
.1

3
2
8

3
2
6
0
.4

8
-
0
.0

0
0
4

4
1
.1

1
-
0
.0

0
0
6

6
1
.1

1

4
7

C
C

V
5
1
.0

3
2
5

4
9
0
8
0
3
.2

1
1
9
.8

9
8
4

1
4
1
1
0
4
.0

2
5
0
8
.0

1
7
7

5
2
7
7
4
9
2
.3

2
1
0
.0

8
0
6

1
8
3
9
2
2
.2

0
5
2
.0

4
1
0

2
4
8
1
3
4
.4

1

4
8

C
C

B
-
0
.0

0
0
4

8
1
6
.7

0
-
0
.0

0
1
8

1
1
3
.3

3
0
.0

2
0
9

4
7
4
0
.9

1
-
0
.0

0
0
1

4
5
.5

6
0
.0

0
2
6

7
4
.4

5

4
9

Z
Z
Z

5
0

IP
1
9
0
9
2
8
-
4
M

B
 .
..

0
.0

0
4
3

8
4
1
.1

4
0
.0

0
1
7

1
3
3
.3

4
0
.1

7
4
8

6
0
5
8
.0

4
0
.0

0
7
1

1
6
0
.0

0
0
.0

3
3
7

2
0
3
.3

4

5
1

IM
1
9
0
9
2
8
-
4
L
C

S
...

4
9
.5

9
1
9

4
5
3
9
8
7
.2

4
9
.7

7
9
5

6
6
0
6
7
.1

4
4
7
8
.2

9
4
6

4
8
2
2
0
7
7
.6

4
9
.9

8
2
8

1
7
3
3
5
4
.4

2
5
1
.1

1
6
4

2
3
1
9
7
3
.6

5

5
2

1
9
0
9
1
7
2
-
2
 1

0
X

0
.3

2
0
1

3
7
5
0
.4

7
0
.0

2
9
0

3
2
4
.4

5
0
.2

3
5
5

7
1
6
1
.9

2
0
.0

2
8
6

5
4
1
.1

3
0
.0

4
3
7

2
6
2
.2

3

5
3

1
9
0
9
1
7
2
-
2
L
 5

0
X

0
.0

6
4
8

1
3
8
4
.5

3
0
.0

0
8
5

1
8
0
.0

0
-
0
.0

7
2
6

3
8
9
0
.6

6
0
.0

0
6
3

1
5
1
.1

2
0
.0

0
3
8

8
0
.0

0

5
4

1
9
0
9
1
7
2
-
2
M

S
 1

0
X

4
8
.8

6
6
5

4
4
0
1
2
6
.9

9
9
.7

0
0
5

6
4
4
7
3
.0

4
4
7
4
.6

1
7
5

4
7
0
6
5
2
4
.3

1
9
.7

7
5
2

1
6
7
0
0
1
.6

3
5
0
.1

5
2
0

2
2
3
9
0
5
.0

4

5
5

1
9
0
9
1
7
2
-
2
M

S
D

 .
..

4
9
.1

2
5
2

4
4
0
6
2
6
.9

6
9
.7

0
8
6

6
4
2
6
4
.5

7
4
7
8
.9

4
2
3

4
7
3
5
3
6
7
.2

2
9
.8

4
4
4

1
6
7
4
9
7
.2

7
5
0
.0

4
9
7

2
2
2
5
5
2
.4

8

5
6

1
9
0
9
1
7
2
-
2
A

 1
0
X

4
9
.5

1
9
5

4
4
9
6
0
3
.0

0
1
9
.7

5
1
5

1
3
2
2
0
2
.5

0
4
8
6
.2

0
0
3

4
9
0
4
1
3
1
.9

1
9
.8

1
7
8

1
6
9
0
8
2
.5

1
5
0
.2

1
5
1

2
2
6
0
0
4
.0

4

5
7

1
9
0
9
1
7
2
-
3
 1

0
X

0
.3

1
3
2

3
6
0
4
.8

9
0
.3

9
2
3

2
6
8
2
.4

8
1
0
.7

4
8
2

1
1
0
0
0
0
.3

3
0
.0

1
8
3

3
5
5
.5

7
0
.0

5
5
2

3
0
6
.6

7

5
8

1
9
0
9
1
7
2
-
4
 1

0
X

0
.2

9
6
4

3
4
5
2
.6

3
0
.1

4
6
8

1
0
8
2
.2

7
0
.1

2
3
6

5
9
6
1
.3

4
0
.0

8
7
3

1
5
1
1
.2

0
0
.0

4
6
8

2
6
8
.8

9

5
9

C
C

V
5
1
.2

1
7
0

4
5
0
6
7
3
.3

8
2
0
.2

4
7
5

1
3
1
3
5
7
.0

1
5
0
4
.1

5
1
6

4
9
1
7
1
5
9
.0

9
1
0
.2

7
8
6

1
7
1
5
7
6
.9

9
5
2
.5

1
8
7

2
2
9
1
0
5
.3

7

6
0

C
C

B
-
0
.0

0
1
5

7
4
8
.9

2
-
0
.0

0
0
4

1
1
3
.3

4
0
.3

4
5
7

7
4
3
2
.4

6
0
.0

0
0
1

4
5
.5

6
0
.0

0
4
6

7
6
.6

7

6
1

1
9
0
9
1
7
2
-
5
 1

0
X

0
.2

7
5
2

3
3
0
7
.0

5
3
.2

2
7
8

2
1
3
8
9
.5

8
3
.3

4
3
3

3
7
0
0
9
.3

9
0
.0

2
0
5

3
9
7
.7

9
0
.0

4
5
4

2
6
6
.6

7

6
2

1
9
0
9
1
7
2
-
8
 1

0
X

0
.3

1
2
6

3
6
5
7
.1

4
0
.6

8
5
1

4
6
6
2
.9

5
6
.9

4
3
9

7
3
8
3
0
.4

2
0
.0

1
1
2

2
4
1
.1

2
0
.0

4
2
5

2
5
5
.5

6

122 of 371



P
ag

e
 3

3
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

5
2
  
C

r 
 [

 2
 ]

5
5
  
M

n
  
[ 

2
 ]

5
6
  
F
e
  
[ 

2
 ]

5
9
  
C

o
  
[ 

2
 ]

6
0
  
N

i 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

6
3

1
9
0
9
1
7
2
-
9
 1

0
X

0
.3

1
8
4

3
6
8
0
.4

6
0
.0

5
0
7

4
6
2
.2

4
0
.6

7
2
8

1
1
4
1
4
.5

1
0
.0

4
6
3

8
3
3
.3

7
0
.0

6
3
8

3
4
6
.6

8

6
4

1
9
0
9
1
7
2
-
1
0
 1

0
X

0
.3

3
3
5

3
8
1
8
.2

7
0
.0

5
4
9

4
9
0
.0

1
0
.5

5
0
6

1
0
2
0
3
.6

0
0
.0

3
3
4

6
1
4
.4

6
0
.0

5
7
1

3
1
7
.7

9

6
5

1
9
0
9
1
7
2
-
1
1
 1

0
X

0
.5

0
4
4

5
3
8
4
.2

8
6
.6

2
5
7

4
4
0
2
9
.8

2
1
7
0
.3

3
4
2

1
7
0
7
0
3
8
.2

0
0
.1

9
6
6

3
4
0
3
.7

4
0
.2

2
9
5

1
0
8
8
.9

4

6
6

1
9
0
9
1
7
2
-
1
4
 1

0
X

0
.3

5
8
0

3
9
5
7
.2

0
1
.7

1
7
5

1
1
1
9
7
.2

6
2
5
.5

4
4
8

2
5
3
3
8
4
.3

3
0
.0

3
3
3

6
0
0
.0

2
0
.0

9
5
1

4
7
6
.6

8

6
7

1
9
0
9
1
7
2
-
1
5
 1

0
X

0
.4

0
7
4

4
3
6
6
.2

0
0
.4

0
3
8

2
7
1
2
.4

8
0
.7

1
2
3

1
1
4
5
7
.8

7
0
.0

5
9
6

1
0
3
1
.1

6
0
.0

7
5
7

3
9
0
.0

1

6
8

1
9
0
9
2
1
3
-
3
 1

0
X

1
.0

2
5
2

9
8
7
8
.6

4
0
.2

8
4
2

1
9
7
6
.8

2
4
3
.2

4
0
3

4
2
6
7
6
1
.9

5
0
.0

1
8
2

3
5
3
.3

4
0
.4

3
0
2

1
9
4
7
.9

2

6
9

1
9
0
9
2
1
3
-
4
 1

0
X

0
.2

9
2
2

3
4
2
7
.0

7
0
.0

8
0
4

6
5
3
.3

5
1
.5

2
6
8

1
9
4
5
5
.5

6
0
.0

3
6
6

6
6
4
.4

7
0
.2

3
4
4

1
0
9
4
.5

0

7
0

1
9
0
9
3
0
5
-
5
 1

0
X

0
.1

8
1
1

2
4
2
4
.6

6
0
.0

3
7
1

3
6
7
.7

9
0
.7

1
7
3

1
1
6
5
4
.6

3
0
.0

0
7
1

1
6
6
.6

7
0
.0

5
4
0

3
0
0
.0

1

7
1

R
IN

S
E

0
.0

2
3
6

1
0
2
2
.2

7
0
.0

1
2
0

1
9
8
.8

9
4
.8

4
1
1

5
0
1
7
1
.4

3
0
.0

0
0
4

5
3
.3

3
0
.0

0
1
4

6
8
.8

9

7
2

R
IN

S
E

0
.0

3
0
9

1
0
9
2
.2

8
0
.0

1
2
7

2
0
7
.7

8
4
.8

9
9
7

5
1
5
1
5
.6

6
0
.0

0
0
8

6
2
.2

2
0
.0

0
1
7

7
0
.0

0

7
3

C
C

V
5
1
.3

6
4
1

4
5
7
1
9
0
.0

0
2
0
.3

3
4
6

1
3
3
4
4
3
.0

7
5
0
6
.6

5
5
6

4
9
8
4
4
1
8
.6

8
1
0
.2

9
0
2

1
7
3
7
5
6
.4

2
5
2
.5

9
0
5

2
3
2
0
7
0
.9

6

7
4

C
C

B
0
.0

0
1
6

7
7
2
.2

5
0
.0

1
3
9

1
9
7
.7

8
0
.0

1
3
9

4
4
2
7
.4

9
-
0
.0

0
0
2

4
1
.1

1
0
.0

0
0
4

6
0
.0

0

7
5

1
9
0
9
3
0
5
-
6
 1

0
X

0
.1

8
2
9

2
4
3
2
.4

4
0
.0

2
3
9

2
8
1
.1

2
0
.4

1
9
8

8
6
7
6
.0

2
0
.0

0
7
5

1
7
3
.3

4
0
.0

5
2
1

2
9
0
.0

1

7
6

C
C

V
5
0
.2

2
3
8

4
5
0
8
5
7
.8

7
1
9
.8

7
6
0

1
3
1
5
5
8
.9

8
5
0
0
.4

7
9
4

4
9
1
6
9
6
3
.8

9
1
0
.0

2
2
2

1
7
0
6
7
1
.9

6
5
1
.2

2
2
0

2
2
7
9
5
3
.1

4

7
7

C
C

B
-
0
.0

0
3
9

7
5
5
.5

9
0
.0

0
7
6

1
6
6
.6

7
0
.0

8
4
6

5
1
2
4
.3

5
0
.0

0
1
4

6
7
.7

8
0
.0

0
8
5

9
5
.5

6

7
8

IP
1
9
0
9
2
8
-
2
M

B
 .
..

0
.0

0
5
8

8
2
8
.9

2
0
.0

2
2
0

2
5
2
.2

3
0
.3

1
4
1

7
2
6
4
.0

5
0
.0

0
6
9

1
5
3
.3

4
0
.0

3
5
5

2
0
4
.4

5

7
9

IM
1
9
0
9
2
8
-
2
L
C

S
...

4
9
.6

8
0
0

4
4
8
5
3
6
.7

4
9
.8

4
3
8

6
5
5
8
8
.7

2
4
8
0
.2

6
0
5

4
8
1
4
3
7
2
.0

1
1
0
.0

1
5
8

1
7
1
5
3
8
.8

3
5
1
.2

3
3
8

2
2
9
3
0
9
.7

8

8
0

IM
1
9
0
9
2
8
-
2
L
C

S
...

4
9
.3

3
8
0

4
4
7
6
1
1
.2

7
9
.7

7
6
4

6
5
4
5
4
.7

2
4
8
3
.5

2
5
4

4
8
3
2
3
5
3
.7

8
9
.9

4
2
5

1
7
1
1
0
6
.8

8
5
0
.8

3
0
9

2
2
8
5
9
4
.1

1

8
1

1
9
0
9
5
3
4
-
1
 1

0
X

0
.0

3
9
8

1
2
0
8
.9

5
2
2
.3

8
8
9

1
4
8
1
0
0
.7

5
2
7
.5

0
0
6

2
7
8
3
5
0
.7

4
0
.1

0
1
2

1
7
7
1
.2

3
0
.0

9
3
6

4
8
1
.1

2

8
2

1
9
0
9
5
3
4
-
2
 1

0
X

0
.0

3
4
7

1
1
4
8
.9

4
1
9
.4

5
5
5

1
2
7
0
7
0
.7

8
1
7
.4

4
9
4

1
7
6
2
8
7
.5

0
0
.0

8
7
3

1
5
1
6
.7

6
0
.0

7
9
6

4
1
4
.4

6

8
3

1
9
0
9
5
3
4
-
3
 1

0
X

0
.0

4
3
8

1
2
7
5
.6

2
6
.6

5
3
0

4
5
2
1
5
.2

6
6
4
.9

2
9
4

6
5
6
8
7
8
.1

4
0
.0

5
1
6

9
5
0
.0

4
0
.0

7
3
9

4
0
3
.3

4

8
4

1
9
0
9
5
3
4
-
4
 1

0
X

0
.0

6
5
7

1
4
7
5
.6

5
3
.7

4
7
0

2
5
5
4
9
.9

6
4
5
.2

3
6
3

4
5
8
9
7
6
.1

1
0
.0

1
6
5

3
3
7
.7

9
0
.0

6
1
4

3
4
7
.7

9

8
5

1
9
0
9
5
3
4
-
5
 1

0
X

0
.0

4
5
2

1
2
9
2
.2

9
4
.7

4
4
2

3
2
3
4
8
.6

0
6
7
.1

9
8
9

6
8
7
5
2
9
.2

9
0
.0

2
3
6

4
6
2
.2

4
0
.0

6
9
1

3
8
2
.2

3

8
6

1
9
0
9
5
3
4
-
6
 1

0
X

0
.0

1
9
5

1
0
6
1
.1

6
3
.4

9
0
9

2
3
9
4
6
.4

5
3
5
.2

1
6
8

3
6
3
6
4
2
.5

2
0
.0

1
7
1

3
5
0
.0

1
0
.0

5
8
2

3
3
4
.4

5

8
7

1
9
0
9
5
3
4
-
7
 1

0
X

0
.0

6
1
4

1
5
1
5
.6

5
5
9
.5

4
1
5

4
2
5
1
9
1
.3

1
1
6
.4

7
3
7

1
7
6
3
2
8
.9

8
0
.1

0
2
1

1
9
2
9
.0

3
0
.6

6
4
1

3
2
6
1
.4

9

8
8

C
C

V
5
0
.9

1
3
7

4
7
1
7
9
5
.8

0
2
0
.0

9
9
5

1
3
7
3
2
2
.1

3
5
0
0
.1

4
8
6

5
1
1
6
5
5
7
.9

4
1
0
.1

6
8
2

1
7
8
7
4
6
.6

8
5
2
.0

1
5
4

2
3
8
9
4
2
.3

0

8
9

C
C

B
-
0
.0

0
5
1

7
4
8
.9

2
0
.0

1
3
0

2
0
0
.0

0
0
.0

4
9
2

4
9
6
0
.9

7
0
.0

0
2
5

8
5
.5

5
0
.0

0
5
2

8
2
.2

2

9
0

1
9
0
9
5
3
4
-
8
 1

0
X

0
.1

7
3
4

2
3
7
2
.4

3
2
5
.3

8
2
0

1
6
5
5
2
8
.7

5
2
1
8
.7

1
1
2

2
1
5
3
9
1
8
.4

6
0
.1

1
3
9

1
9
5
9
.0

3
0
.3

5
5
5

1
6
2
2
.3

3

9
1

1
9
0
9
5
3
4
-
9
 1

0
X

0
.0

2
3
1

9
6
8
.9

3
0
.0

1
8
2

2
2
8
.9

0
0
.5

1
7
2

9
0
5
6
.2

5
0
.0

0
6
9

1
5
3
.3

4
0
.0

3
3
4

1
9
5
.5

6

9
2

1
9
0
9
5
3
4
-
1
0
 1

0
X

0
.0

4
4
9

1
2
3
4
.5

1
4
.4

7
8
2

2
9
2
4
0
.5

2
6
3
.9

0
4
2

6
2
9
0
3
3
.0

9
0
.0

2
4
2

4
5
4
.4

6
0
.0

7
6
4

3
9
8
.9

0

9
3

1
9
0
9
5
3
4
-
1
1
 1

0
X

0
.0

8
7
9

1
6
0
7
.8

8
1
9
.5

1
8
9

1
2
6
5
6
3
.2

3
2
.6

3
4
2

3
0
4
0
2
.5

5
0
.0

9
3
1

1
6
0
1
.2

1
0
.0

7
1
4

3
7
5
.5

7

123 of 371



P
ag

e
 3

4
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

5

A
n
al

yt
e
 T

ab
le

5
2
  
C

r 
 [

 2
 ]

5
5
  
M

n
  
[ 

2
 ]

5
6
  
F
e
  
[ 

2
 ]

5
9
  
C

o
  
[ 

2
 ]

6
0
  
N

i 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

9
4

1
9
0
9
5
3
4
-
1
2
 1

0
X

0
.1

2
5
6

1
9
2
9
.0

3
1
7
.8

3
1
9

1
1
5
0
6
0
.4

4
3
.2

0
4
9

3
5
3
0
9
.0

4
0
.0

9
0
4

1
5
4
8
.9

9
0
.0

7
3
0

3
8
0
.0

1

9
5

1
9
0
9
5
3
4
-
1
3
 1

0
X

0
.0

1
9
3

1
0
0
2
.2

7
2
.1

6
7
7

1
4
1
2
5
.1

2
2
.3

2
9
1

2
7
1
8
3
.8

8
0
.0

4
0
5

7
2
2
.2

5
0
.0

4
5
3

2
6
1
.1

2

9
6

1
9
0
9
5
3
4
-
1
4
 1

0
X

0
.0

2
2
3

1
0
2
2
.2

7
1
.1

5
7
1

7
5
5
6
.2

8
1
.3

1
3
6

1
7
4
2
3
.3

7
0
.0

1
4
9

2
9
4
.4

5
0
.0

4
3
0

2
5
0
.0

1

9
7

1
9
0
9
5
3
4
-
1
5
 1

0
X

0
.0

3
0
5

1
1
0
2
.2

8
0
.8

3
3
7

5
5
1
9
.8

8
4
.4

6
6
1

4
7
9
3
4
.8

7
0
.0

1
5
3

3
0
3
.3

4
0
.0

6
3
3

3
4
0
.0

1

9
8

1
9
0
9
5
3
4
-
1
6
 1

0
X

0
.0

1
9
2

1
0
0
0
.0

5
1
.2

7
4
0

8
3
3
6
.6

6
1
.6

9
6
6

2
1
1
9
1
.1

1
0
.0

1
3
0

2
6
3
.3

4
0
.0

3
5
2

2
1
6
.6

7

9
9

1
9
0
9
5
3
4
-
1
7
 1

0
X

0
.0

3
0
3

1
1
3
7
.8

4
5
8
.2

8
4
5

3
9
0
0
6
3
.6

5
5
.4

0
2
5

5
8
5
6
5
.4

0
0
.1

0
4
2

1
8
4
5
.6

9
0
.6

6
4
3

3
0
5
7
.0

0

1
0
0

C
C

V
5
0
.2

8
8
4

4
5
0
0
0
1
.7

0
1
9
.8

4
6
5

1
3
0
9
3
3
.4

1
4
9
5
.6

6
1
3

4
9
3
8
7
1
4
.2

0
1
0
.0

5
3
0

1
7
0
6
5
0
.4

2
5
1
.5

4
5
8

2
2
8
6
6
2
.7

4

1
0
1

C
C

B
0
.0

0
5
7

8
3
3
.3

7
0
.0

1
1
5

1
9
0
.0

0
-
0
.0

1
5
4

4
2
2
4
.0

9
0
.0

0
0
6

5
4
.4

5
0
.0

0
2
8

7
2
.2

2

1
0
2

1
9
0
9
5
3
4
-
1
8
 1

0
X

0
.0

1
7
3

1
0
3
6
.7

1
1
3
.5

4
9
3

9
2
2
6
0
.6

1
1
.2

1
2
5

1
7
2
0
6
.3

7
0
.0

4
9
2

9
1
3
.3

7
0
.1

7
4
9

8
6
7
.8

1

1
0
3

1
9
0
9
5
3
4
-
1
9
 1

0
X

0
.0

2
2
7

1
0
1
0
.0

5
0
.0

1
1
3

1
9
5
.5

6
0
.1

9
7
2

6
4
2
4
.8

3
0
.0

1
1
4

2
3
2
.2

3
0
.0

3
1
5

1
9
6
.6

7

1
0
4

1
9
0
9
5
3
4
-
2
0
 1

0
X

0
.0

9
4
6

1
7
3
1
.2

3
0
.7

5
9
6

5
2
5
0
.9

1
4
.6

1
8
9

5
1
2
8
5
.3

4
0
.0

1
2
3

2
6
3
.3

4
0
.0

5
1
0

2
9
7
.7

9

1
0
5

R
IN

S
E

0
.0

2
2
4

1
0
6
5
.6

1
0
.0

2
1
8

2
7
4
.4

5
4
.9

0
8
2

5
3
4
5
8
.5

6
0
.0

0
0
6

5
8
.8

9
0
.0

0
3
0

8
0
.0

0

1
0
6

R
IN

S
E

0
.0

4
3
1

1
2
6
5
.6

2
0
.0

2
0
4

2
6
8
.9

0
5
.2

4
2
6

5
6
9
6
6
.8

1
0
.0

0
0
7

6
3
.3

3
0
.0

0
4
8

8
7
.7

8

1
0
7

C
C

V
5
1
.1

3
0
8

4
8
7
2
2
8
.3

5
2
0
.2

1
8
9

1
4
2
0
4
5
.6

5
5
0
6
.2

4
8
5

5
2
7
1
3
3
9
.8

2
1
0
.2

1
7
6

1
8
4
7
0
1
.6

7
5
1
.9

9
8
0

2
4
5
6
4
6
.5

2

1
0
8

C
C

B
0
.0

0
9
2

8
8
8
.9

3
0
.0

1
8
0

2
3
6
.6

7
0
.3

8
9
3

8
1
3
9
.0

2
0
.0

0
1
1

6
5
.5

6
0
.0

0
8
4

9
7
.7

8

1
0
9

IP
1
9
0
1
0
0
2
-
3
M

B
...

0
.0

2
1
7

9
9
0
.0

4
0
.0

1
7
8

2
3
4
.4

5
0
.3

1
2
2

7
3
6
5
.3

2
0
.0

0
6
9

1
5
7
.7

8
0
.0

2
8
8

1
8
3
.3

4

1
1
0

IM
1
9
1
0
0
2
-
3
L
C

S
...

4
8
.8

8
9
2

4
4
8
7
9
1
.7

1
9
.8

0
8
3

6
6
4
4
4
.2

8
4
7
5
.9

0
6
3

4
8
3
7
4
7
5
.6

6
9
.8

6
2
9

1
7
1
7
4
2
.4

5
5
0
.5

5
4
2

2
3
0
0
4
8
.2

9

1
1
1

1
9
0
9
4
6
7
-
1
 1

0
X

0
.0

1
7
2

1
0
1
4
.4

9
0
.0

9
0
5

7
3
3
.3

6
2
.3

6
0
6

2
8
0
1
4
.9

2
0
.0

1
2
6

2
6
5
.5

6
0
.0

4
1
6

2
5
2
.2

3

1
1
2

1
9
0
9
4
6
7
-
2
 1

0
X

0
.0

3
8
6

1
2
0
4
.5

1
3
.2

8
3
3

2
1
9
3
2
.5

4
9
4
.5

1
8
2

9
4
8
2
0
6
.1

3
0
.0

2
0
2

3
9
5
.5

6
0
.0

6
9
0

3
7
4
.4

5

1
1
3

1
9
0
9
4
6
7
-
3
 1

0
X

0
.0

2
3
6

1
0
9
0
.0

5
6
.0

6
0
3

4
1
1
5
4
.7

7
8
.9

9
1
1

9
5
1
2
5
.0

6
0
.0

1
0
4

2
3
2
.2

3
0
.0

5
7
2

3
2
7
.7

9

1
1
4

1
9
0
9
4
6
7
-
4
 1

0
X

0
.0

1
3
8

1
0
1
1
.1

6
1
0
.9

6
5
2

7
5
1
7
8
.1

4
7
.8

1
3
2

8
4
1
8
7
.2

3
0
.0

3
7
1

7
0
4
.4

7
0
.1

3
1
4

6
7
3
.3

6

1
1
5

1
9
0
9
4
6
7
-
5
 1

0
X

0
.0

3
6
1

1
2
1
0
.0

7
7
.8

7
5
5

5
3
6
2
4
.6

4
3
.2

3
3
3

3
7
4
4
0
.7

4
0
.0

5
8
3

1
0
7
1
.1

6
0
.1

3
8
7

7
0
2
.2

5

1
1
6

1
9
0
9
4
6
7
-
6
 1

0
X

0
.0

4
5
0

1
2
9
3
.4

0
5
.8

0
7
0

3
9
6
5
1
.0

3
3
.6

5
8
8

4
1
7
2
7
.4

5
0
.0

6
3
2

1
1
5
7
.8

3
0
.1

1
8
0

6
0
7
.8

0

1
1
7

1
9
0
9
4
6
7
-
7
 1

0
X

0
.0

1
3
4

9
7
3
.3

8
0
.4

8
9
2

3
3
6
4
.8

4
1
3
.4

2
9
4

1
3
7
7
0
6
.7

1
0
.0

0
6
7

1
6
3
.3

4
0
.0

3
6
4

2
2
7
.7

9

1
1
8

1
9
0
9
4
6
7
-
8
 1

0
X

0
.0

1
0
3

9
6
5
.6

0
1
.1

8
7
9

8
1
5
4
.3

4
2
8
.8

6
1
3

2
9
4
5
6
5
.1

4
0
.0

2
1
2

4
2
0
.0

1
0
.0

5
5
2

3
1
7
.7

8

1
1
9

C
C

V
5
0
.9

3
2
7

4
6
2
6
5
8
.4

5
2
0
.0

4
3
1

1
3
4
2
3
3
.3

8
5
0
8
.2

8
4
2

5
0
6
2
0
4
4
.9

3
1
0
.2

3
3
2

1
7
6
3
3
1
.3

3
5
2
.2

2
1
7

2
3
5
1
7
0
.7

5

1
2
0

C
C

B
-
0
.0

0
1
1

7
5
6
.7

0
0
.0

1
0
5

1
7
8
.8

9
-
0
.0

0
2
1

4
2
8
7
.4

5
0
.0

0
0
6

5
3
.3

4
0
.0

0
3
6

7
3
.3

3

1
2
1

1
9
0
9
4
6
7
-
9
 1

0
X

0
.0

1
7
1

1
0
1
4
.4

9
5
.8

2
9
0

3
8
9
3
6
.0

1
1
.9

5
8
1

2
4
0
6
1
.8

9
0
.0

1
4
7

3
0
1
.1

2
0
.0

6
1
4

3
4
1
.1

2

1
2
2

1
9
0
9
4
6
7
-
1
0
 1

0
X

0
.0

0
9
4

9
5
4
.4

8
1
0
.3

9
0
5

7
0
0
3
4
.4

7
0
.7

0
9
3

1
1
7
4
8
.0

1
0
.0

3
7
8

7
0
5
.5

8
0
.1

3
8
1

6
9
2
.2

5

1
2
3

1
9
0
9
4
6
7
-
1
1
 1

0
X

0
.0

2
4
1

1
0
9
3
.3

8
7
.6

5
4
6

5
1
9
0
2
.5

4
1
.1

3
6
9

1
6
2
3
2
.0

0
0
.0

7
2
8

1
3
1
7
.8

5
0
.1

3
2
8

6
7
1
.1

4

1
2
4

1
9
0
9
4
6
7
-
1
2
 1

0
X

0
.0

3
8
5

1
2
3
4
.5

1
5
.6

0
5
6

3
8
2
8
6
.7

4
1
.1

8
8
0

1
6
8
5
6
.0

1
0
.0

7
6
0

1
3
8
2
.3

0
0
.1

1
6
0

6
0
0
.0

2

124 of 371



P
ag

e
 3

5
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

5
2
  
C

r 
 [

 2
 ]

5
5
  
M

n
  
[ 

2
 ]

5
6
  
F
e
  
[ 

2
 ]

5
9
  
C

o
  
[ 

2
 ]

6
0
  
N

i 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
2
5

1
9
0
9
4
8
1
-
5
 1

0
X

0
.0

1
3
0

9
8
8
.9

3
2
.3

6
7
8

1
6
0
9
4
.6

9
9
.6

0
2
5

1
0
2
0
2
5
.7

2
0
.0

0
8
4

1
9
5
.5

6
0
.0

3
9
8

2
4
7
.7

9

1
2
6

1
9
0
9
4
8
1
-
1
3
 1

0
X

3
.2

7
5
4

3
0
7
0
4
.3

2
3
.3

0
6
8

2
2
3
5
8
.6

8
2
9
.3

2
5
5

3
0
0
4
2
8
.1

5
0
.1

3
3
1

2
3
5
3
.5

3
1
0
.4

7
2
0

4
7
4
3
0
.5

8

1
2
7

1
9
0
9
4
8
1
-
1
3
L
 5

0
X

0
.6

7
3
1

6
6
0
8
.0

7
0
.6

7
7
5

4
4
2
3
.9

9
5
.7

5
0
8

5
9
8
6
7
.4

6
0
.0

2
5
7

4
6
7
.7

9
2
.1

1
3
4

9
0
8
9
.2

7

1
2
8

1
9
0
9
4
8
1
-
1
3
M

S
 .
..

5
2
.1

5
3
9

4
6
6
4
5
9
.9

3
1
2
.9

0
0
7

8
5
1
1
2
.3

1
5
0
1
.0

8
5
5

4
9
6
7
2
4
3
.7

8
9
.9

3
8
9

1
6
8
6
3
4
.3

5
6
0
.5

4
9
9

2
6
8
4
7
0
.1

8

1
2
9

1
9
0
9
4
8
1
-
1
3
M

S
D

...
5
1
.7

8
4
0

4
6
3
5
9
1
.0

1
1
2
.9

4
6
4

8
5
4
9
5
.3

3
4
9
8
.5

9
5
3

4
9
3
9
6
2
6
.3

8
9
.8

4
6
3

1
6
7
2
2
3
.1

7
6
0
.1

9
9
4

2
6
7
1
7
4
.4

3

1
3
0

1
9
0
9
4
8
1
-
1
3
A

 1
0
X

5
2
.9

1
0
0

4
7
5
8
5
3
.5

0
2
3
.0

2
4
9

1
5
2
6
6
6
.1

3
5
2
8
.3

3
9
9

5
2
1
6
0
5
8
.3

6
9
.9

4
5
7

1
6
9
6
9
7
.5

1
6
0
.7

2
7
0

2
7
0
7
8
4
.0

2

1
3
1

C
C

V
5
0
.9

2
6
9

4
6
7
3
8
0
.4

2
1
9
.9

8
7
7

1
3
5
2
4
5
.8

9
5
0
1
.7

9
8
6

5
0
3
7
4
5
3
.5

7
1
0
.0

7
7
4

1
7
5
4
5
0
.1

4
5
1
.6

8
5
0

2
3
5
1
5
1
.4

1

1
3
2

C
C

B
0
.0

0
7
0

8
4
6
.7

0
-
0
.0

0
0
8

1
1
5
.5

6
0
.0

9
8
6

5
3
0
4
.4

0
0
.0

0
2
0

7
6
.6

7
0
.0

1
4
1

1
1
8
.8

9

1
3
3

1
9
0
9
5
1
1
-
1
 1

0
X

0
.0

1
1
8

9
8
8
.9

3
1
.2

1
9
6

8
4
5
2
.2

8
3
.7

4
2
3

4
2
3
8
5
.9

4
0
.0

1
0
3

2
3
2
.2

3
0
.0

6
7
0

3
7
5
.5

6

1
3
4

1
9
0
9
5
1
1
-
2
 1

0
X

3
.7

5
4
8

3
7
7
8
8
.0

6
7
2
.8

8
3
8

5
2
8
3
2
4
.3

7
3
8
1
2
.1

4
1
5

3
9
7
8
5
8
2
9
.4

1
1
.6

9
6
6

3
1
7
1
6
.5

8
4
.0

2
0
6

1
9
6
6
7
.5

7

1
3
5

1
9
0
9
5
1
1
-
3
 1

0
X

1
.7

3
1
6

1
8
8
7
7
.6

8
1
7
.3

3
7
7

1
3
2
3
1
6
.0

7
1
1
6
9
.5

4
1
3

1
2
8
4
8
6
6
1
.8

9
0
.5

4
3
6

1
0
7
2
5
.8

4
1
.3

4
2
1

6
9
5
6
.0

1

1
3
6

1
9
0
9
5
1
1
-
4
 1

0
X

0
.0

4
7
9

1
3
3
2
.3

0
0
.7

2
6
7

5
1
2
6
.4

3
2
6
.8

5
3
9

2
7
7
8
3
1
.5

9
0
.0

2
3
3

4
6
3
.3

5
0
.0

7
0
6

3
9
4
.4

6

1
3
7

1
9
0
9
5
1
1
-
5
 1

0
X

1
.0

5
1
5

1
0
5
1
3
.4

8
3
.0

9
5
4

2
1
0
7
3
.6

5
3
4
0
.9

5
8
4

3
4
4
0
8
9
5
.2

6
0
.1

0
2
0

1
8
2
7
.9

0
0
.3

3
2
2

1
5
8
0
.1

0

1
3
8

1
9
0
9
5
1
1
-
6
 1

0
X

0
.3

1
4
8

3
7
2
0
.4

7
6
.9

8
6
6

4
6
9
0
7
.7

9
2
9
4
.2

7
4
3

2
9
4
5
9
9
4
.8

5
0
.1

2
6
9

2
2
3
7
.9

7
0
.3

5
0
1

1
6
4
3
.4

4

1
3
9

R
IN

S
E

0
.0

2
8
7

1
0
7
0
.0

5
0
.0

1
6
4

2
2
8
.8

9
5
.1

2
1
0

5
3
8
0
6
.3

9
0
.0

0
1
6

7
3
.3

3
0
.0

0
2
8

7
5
.5

5

1
4
0

R
IN

S
E

0
.0

2
2
6

1
0
1
8
.9

4
0
.0

2
5
1

2
8
8
.9

0
2
.8

8
2
8

3
2
1
9
9
.4

5
0
.0

0
0
3

5
3
.3

3
0
.0

0
4
8

8
4
.4

4

1
4
1

C
C

V
5
1
.3

3
2
7

4
6
5
2
2
4
.5

5
2
0
.1

7
9
4

1
3
4
8
2
9
.4

0
5
1
0
.3

8
8
3

5
0
5
7
6
3
5
.5

5
1
0
.2

2
3
3

1
7
5
7
6
9
.9

8
5
2
.4

9
7
0

2
3
5
8
6
4
.6

0

1
4
2

C
C

B
-
0
.0

0
0
9

7
5
5
.5

9
0
.0

0
3
5

1
3
6
.6

7
0
.1

1
7
6

5
3
3
7
.7

6
0
.0

0
1
0

6
0
.0

0
0
.0

1
4
8

1
1
7
.7

8

1
4
3

IP
1
9
1
0
0
2
-
2
M

B
 .
..

0
.0

0
5
4

8
0
5
.5

9
0
.0

0
2
5

1
3
1
.1

1
0
.0

2
9
6

4
5
6
7
.5

1
0
.0

0
5
2

1
2
3
.3

4
0
.0

3
1
0

1
8
2
.2

3

1
4
4

IM
1
9
1
0
0
2
-
2
L
C

S
...

4
9
.0

8
0
3

4
2
8
9
6
6
.0

5
9
.6

9
7
5

6
2
5
5
3
.6

2
4
6
9
.1

7
7
7

4
5
6
0
6
9
6
.7

1
9
.8

1
3
5

1
6
2
6
9
8
.5

1
5
0
.0

6
9
9

2
1
6
9
3
2
.4

0

1
4
5

1
9
0
9
2
1
7
-
2
 1

0
X

0
.3

3
3
2

3
6
5
8
.2

4
0
.6

3
3
5

4
1
1
8
.3

4
1
0
.2

0
7
6

1
0
1
0
8
3
.9

0
0
.0

1
5
0

2
9
0
.0

1
0
.0

5
7
4

3
0
5
.5

6

1
4
6

1
9
0
9
2
1
7
-
2
L
 5

0
X

0
.0

6
3
4

1
3
2
1
.1

9
0
.1

2
9
3

9
1
5
.6

0
1
.9

7
9
2

2
2
7
7
3
.4

1
0
.0

0
1
8

7
4
.4

4
0
.0

0
5
6

8
4
.4

5

1
4
7

1
9
0
9
2
1
7
-
2
M

S
 1

0
X

4
9
.1

0
7
9

4
2
9
1
7
6
.6

8
1
0
.3

1
0
9

6
6
4
9
3
.1

5
4
8
0
.6

4
7
7

4
6
5
2
5
6
2
.7

5
9
.7

5
1
8

1
6
1
6
6
4
.1

7
4
9
.8

2
3
4

2
1
5
8
4
9
.0

4

1
4
8

1
9
0
9
2
1
7
-
2
M

S
D

 .
..

4
8
.7

6
0
0

4
2
7
1
0
8
.7

5
1
0
.2

4
5
2

6
6
2
2
1
.1

3
4
8
1
.9

9
8
3

4
6
5
1
6
7
3
.9

9
9
.6

6
4
2

1
6
0
5
7
8
.5

3
4
9
.2

9
6
0

2
1
4
0
4
6
.2

4

1
4
9

1
9
0
9
2
1
7
-
2
A

 1
0
X

4
9
.5

6
0
9

4
3
3
6
4
4
.5

9
1
9
.9

8
7
1

1
2
8
9
2
8
.6

2
4
9
7
.1

4
3
1

4
8
2
8
0
3
9
.4

1
9
.8

1
2
1

1
6
2
8
5
1
.8

9
4
9
.8

7
8
3

2
1
6
3
5
1
.8

0

1
5
0

1
9
0
9
2
1
7
-
3
 1

0
X

0
.3

5
9
5

3
9
4
6
.0

8
0
.0

3
3
5

3
4
0
.0

1
1
.0

1
3
6

1
4
5
7
3
.7

2
0
.0

1
6
2

3
1
5
.5

7
0
.0

5
5
8

3
0
4
.4

5

1
5
1

1
9
0
9
2
1
7
-
6
 1

0
X

0
.0

5
9
0

1
2
0
4
.5

1
0
.0

1
8
3

2
1
8
.8

9
0
.5

2
0
1

8
7
6
2
.6

8
0
.0

0
7
2

1
5
0
.0

0
0
.0

3
4
8

1
9
2
.2

3

1
5
2

1
9
0
9
2
1
7
-
7
 1

0
X

0
.0

6
3
5

1
2
4
3
.4

0
0
.0

0
5
4

1
4
4
.4

5
0
.1

4
2
5

5
4
7
4
.4

8
0
.0

0
6
2

1
3
5
.5

6
0
.0

4
3
3

2
2
5
.5

6

1
5
3

C
C

V
5
0
.7

7
3
4

4
4
5
0
6
3
.0

7
2
0
.1

1
0
4

1
2
9
9
6
4
.5

0
4
9
9
.2

1
8
6

4
8
1
9
0
0
8
.1

6
1
0
.1

2
4
4

1
6
8
3
4
6
.4

8
5
1
.5

8
9
5

2
2
4
1
7
7
.2

1

1
5
4

C
C

B
-
0
.0

0
2
0

7
3
2
.2

5
0
.0

0
3
7

1
3
5
.5

6
0
.0

6
8
7

4
8
4
7
.6

4
0
.0

0
0
8

5
5
.5

6
0
.0

1
7
5

1
2
5
.5

6

1
5
5

1
9
0
9
2
1
7
-
8
 1

0
X

1
9
.1

3
2
1

1
6
3
2
1
7
.3

6
0
.0

2
2
7

2
6
5
.5

6
0
.2

9
0
4

7
3
4
8
.6

5
0
.0

1
1
3

2
3
0
.0

1
0
.0

6
2
8

3
2
6
.6

7

125 of 371



P
ag

e
 3

6
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

5
2
  
C

r 
 [

 2
 ]

5
5
  
M

n
  
[ 

2
 ]

5
6
  
F
e
  
[ 

2
 ]

5
9
  
C

o
  
[ 

2
 ]

6
0
  
N

i 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
5
6

1
9
0
9
2
1
7
-
9
 1

0
X

1
8
.5

7
7
8

1
6
2
9
6
4
.0

6
0
.1

2
4
4

9
2
7
.8

2
7
.1

3
1
3

7
4
4
3
6
.4

6
0
.0

1
2
7

2
5
7
.7

8
0
.0

5
9
1

3
2
0
.0

1

1
5
7

1
9
0
9
2
3
2
-
1
 1

0
X

0
.5

3
6
0

5
4
1
2
.0

8
0
.0

9
0
0

6
9
4
.4

7
1
.5

5
0
5

1
9
4
7
5
.6

3
0
.0

1
2
6

2
5
2
.2

3
0
.2

7
7
2

1
2
4
3
.4

0

1
5
8

1
9
0
9
2
3
2
-
2
 1

0
X

3
.1

6
0
6

2
8
1
6
5
.2

1
0
.8

9
2
0

5
8
1
9
.9

9
3
2
.1

2
3
6

3
1
6
0
8
4
.1

9
0
.0

4
1
1

7
2
4
.4

7
1
.5

5
8
4

6
7
5
9
.2

7

1
5
9

1
9
0
9
2
3
2
-
3
 1

0
X

0
.5

2
0
6

5
2
6
4
.2

6
0
.1

0
8
4

8
0
8
.9

2
1
.7

6
2
4

2
1
6
3
8
.4

1
0
.0

1
1
3

2
3
0
.0

1
0
.2

7
1
8

1
2
1
6
.7

3

1
6
0

1
9
0
9
2
3
2
-
4
 1

0
X

3
.2

1
9
4

2
8
4
1
9
.4

4
1
.0

3
9
4

6
7
0
0
.3

3
3
2
.3

5
5
2

3
1
5
4
3
7
.1

8
0
.0

3
9
4

6
9
0
.0

2
1
.5

9
2
1

6
8
4
0
.4

2

1
6
1

1
9
0
9
2
4
1
-
3
 1

0
X

0
.6

2
3
5

6
2
1
6
.8

0
0
.2

5
1
2

1
7
3
0
.1

2
1
2
.3

7
9
3

1
2
2
8
1
3
.7

6
0
.0

1
0
9

2
2
7
.7

8
0
.0

8
1
0

4
1
1
.1

2

1
6
2

1
9
0
9
2
4
1
-
4
 1

0
X

0
.5

6
5
3

5
6
8
4
.3

9
0
.0

2
6
5

2
9
3
.3

4
0
.5

6
1
4

9
9
6
6
.7

1
0
.0

1
0
9

2
2
5
.5

6
0
.0

6
5
7

3
4
4
.4

5

1
6
3

1
9
0
9
2
4
1
-
5
 1

0
X

0
.1

5
4
4

2
1
7
0
.1

7
0
.4

9
2
8

3
2
8
8
.1

5
1
6
.0

9
7
5

1
6
1
5
4
1
.2

1
0
.0

1
9
9

3
7
7
.7

9
0
.0

5
9
4

3
2
0
.0

1

1
6
4

1
9
0
9
2
4
1
-
6
 1

0
X

0
.1

1
5
5

1
7
8
3
.4

6
0
.0

1
7
0

2
2
8
.8

9
0
.2

1
3
7

6
6
3
8
.2

7
0
.0

1
4
9

2
8
6
.6

7
0
.0

4
7
1

2
6
0
.0

1

1
6
5

C
C

V
5
1
.3

3
4
9

4
5
1
6
7
0
.6

6
2
0
.1

9
9
3

1
3
1
0
1
7
.7

2
5
0
1
.5

9
9
5

4
9
2
4
4
1
3
.8

8
1
0
.3

3
6
4

1
7
2
5
0
1
.2

4
5
2
.4

6
7
8

2
2
8
8
3
8
.3

6

1
6
6

C
C

B
0
.0

0
7
5

8
2
0
.0

4
0
.0

0
9
0

1
6
8
.8

9
0
.1

3
9
5

5
5
5
1
.1

8
0
.0

0
0
7

5
4
.4

4
0
.0

1
3
8

1
1
3
.3

3

1
6
7

1
9
0
9
2
4
1
-
7
 1

0
X

0
.5

4
8
3

5
5
6
6
.5

6
0
.0

2
0
7

2
5
7
.7

8
5
.6

3
9
8

5
9
6
2
9
.0

7
0
.0

0
7
6

1
7
2
.2

2
0
.0

6
7
4

3
5
2
.2

3

1
6
8

1
9
0
9
2
4
1
-
8
 1

0
X

0
.5

8
6
6

5
8
7
5
.5

8
0
.2

2
9
9

1
5
8
6
.7

7
9
.4

0
7
5

9
5
0
9
8
.6

8
0
.0

1
0
4

2
1
7
.7

9
0
.0

8
6
5

4
3
3
.3

5

1
6
9

1
9
0
9
2
4
1
-
9
 1

0
X

0
.0

4
4
2

1
1
1
4
.5

0
0
.0

0
2
8

1
3
2
.2

2
0
.0

7
4
1

4
9
3
0
.9

5
0
.0

0
6
3

1
4
0
.0

0
0
.0

1
9
6

1
3
6
.6

7

1
7
0

1
9
0
9
2
4
1
-
1
0
 1

0
X

0
.0

3
0
1

1
0
0
3
.3

8
-
0
.0

0
4
0

9
2
.2

3
0
.0

4
8
4

4
7
8
4
.2

4
0
.0

0
7
8

1
6
3
.3

4
0
.0

1
5
1

1
1
8
.8

9

1
7
1

1
9
0
9
4
3
8
-
5
 1

0
X

3
.3

0
4
0

3
3
1
4
3
.9

6
0
.3

1
5
6

2
4
1
2
.5

7
1
3
.7

9
5
9

1
4
8
8
6
0
.6

8
0
.0

3
8
5

7
6
7
.8

1
1
.6

5
8
0

8
0
9
7
.6

6

1
7
2

1
9
0
9
4
3
8
-
6
 1

0
X

0
.3

2
0
0

3
9
8
4
.9

8
0
.1

3
7
6

1
1
1
3
.3

9
9
.5

2
4
1

1
0
2
8
8
8
.4

3
0
.0

2
4
1

4
9
3
.3

5
0
.3

7
0
5

1
8
3
6
.8

0

1
7
3

R
IN

S
E

0
.0

3
6
6

1
1
0
5
.6

1
0
.0

2
4
3

2
7
3
.3

4
2
.7

1
2
9

2
9
5
1
1
.0

1
0
.0

0
1
3

6
5
.5

5
0
.0

0
2
7

7
1
.1

1

1
7
4

R
IN

S
E

0
.0

2
9
0

1
0
3
7
.8

2
0
.0

2
4
9

2
7
4
.4

5
2
.7

3
2
9

2
9
8
4
8
.3

7
0
.0

0
1
6

7
1
.1

1
0
.0

0
5
9

8
5
.5

6

1
7
5

C
C

V
5
1
.3

2
4
6

4
5
3
9
5
2
.2

2
2
0
.0

5
8
9

1
3
0
8
1
8
.5

7
5
0
0
.2

0
5
1

4
9
1
1
0
7
7
.8

4
1
0
.1

8
8
0

1
7
0
9
4
9
.1

9
5
2
.2

4
4
2

2
2
9
0
8
6
.6

1

1
7
6

C
C

B
0
.0

0
4
0

7
8
4
.4

8
0
.0

0
6
6

1
5
3
.3

4
0
.1

0
8
9

5
2
8
1
.0

6
0
.0

0
0
3

4
8
.8

9
0
.0

1
8
1

1
2
8
.8

9

1
7
7

F
P

1
9
0
9
2
7
-
3
M

B
...

0
.0

2
4
8

9
6
0
.0

5
0
.0

1
5
4

2
0
6
.6

7
1
.2

7
4
5

1
5
7
3
6
.4

9
0
.0

0
7
3

1
5
4
.4

5
0
.0

3
2
0

1
8
5
.5

6

1
7
8

Z
Z
Z

1
7
9

IM
1
9
0
9
3
0
-
3
L
C

S
...

4
9
.0

7
2
1

4
3
0
0
1
9
.1

1
9
.6

9
5
0

6
2
6
9
8
.6

1
4
7
2
.9

9
8
6

4
6
0
7
0
7
1
.4

9
9
.8

3
9
6

1
6
3
5
5
9
.9

9
5
0
.3

1
8
0

2
1
8
5
7
7
.6

8

1
8
0

1
9
0
9
4
7
9
-
1
 1

0
X

0
.0

2
3
5

1
0
4
5
.6

0
2
.7

2
5
1

1
7
8
2
7
.5

5
4
2
.7

6
8
5

4
1
6
6
4
1
.5

4
0
.0

0
8
0

1
8
2
.2

3
0
.0

6
1
0

3
3
1
.1

2

1
8
1

1
9
0
9
4
7
9
-
2
 1

0
X

0
.0

1
1
7

9
5
0
.0

4
0
.8

6
3
7

5
7
8
8
.8

8
0
.6

9
5
6

1
1
4
7
4
.4

5
0
.0

0
6
1

1
5
1
.1

1
0
.0

3
6
7

2
2
6
.6

7

1
8
2

1
9
0
9
5
1
3
-
1
 1

0
X

0
.1

3
3
1

2
0
1
6
.8

2
4
.7

2
0
6

3
0
8
8
5
.7

1
3
4
5
.5

8
7
3

3
3
6
4
6
5
5
.8

9
0
.0

4
7
1

8
3
8
.9

2
1
.1

9
6
4

5
3
1
0
.9

2

1
8
3

1
9
0
9
5
1
3
-
1
L
 5

0
X

0
.0

1
2
4

9
6
0
.0

4
0
.9

2
2
1

6
1
9
7
.9

2
6
5
.6

2
1
7

6
5
3
4
2
2
.1

3
0
.0

0
7
6

1
7
8
.8

9
0
.2

4
4
0

1
1
4
5
.6

2

1
8
4

1
9
0
9
5
1
3
-
1
M

S
 1

0
X

5
0
.6

1
7
8

4
5
3
6
7
4
.4

9
1
4
.3

3
5
9

9
4
7
6
9
.7

2
7
7
1
.3

9
6
7

7
5
9
9
9
3
0
.3

0
1
0
.1

2
1
5

1
7
2
0
9
9
.4

1
5
1
.6

2
6
7

2
2
9
3
8
0
.8

0

1
8
5

1
9
0
9
5
1
3
-
1
M

S
D

 .
..

5
1
.8

5
3
5

4
6
7
8
4
7
.7

8
1
4
.6

3
4
8

9
7
3
8
7
.2

6
8
0
1
.7

8
0
4

7
9
5
1
3
3
1
.1

3
1
0
.3

2
6
3

1
7
6
7
4
8
.2

4
5
2
.7

2
2
7

2
3
5
8
2
4
.0

7

1
8
6

1
9
0
9
5
1
3
-
1
A

 1
0
X

5
0
.4

8
4
4

4
5
9
5
2
4
.9

0
2
4
.2

0
2
0

1
6
2
3
8
6
.6

3
8
2
0
.8

3
6
9

8
1
0
8
7
9
4
.8

8
1
0
.0

7
3
0

1
7
3
9
3
1
.2

7
5
1
.5

8
6
9

2
3
2
7
8
3
.9

0

126 of 371



P
ag

e
 3

7
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

5
2
  
C

r 
 [

 2
 ]

5
5
  
M

n
  
[ 

2
 ]

5
6
  
F
e
  
[ 

2
 ]

5
9
  
C

o
  
[ 

2
 ]

6
0
  
N

i 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
8
7

C
C

V
5
1
.8

0
0
0

4
6
3
6
9
2
.6

3
2
0
.4

3
6
2

1
3
4
8
7
7
.4

1
5
0
0
.7

9
6
7

4
9
9
4
1
6
7
.9

5
1
0
.2

8
4
8

1
7
4
6
3
8
.7

2
5
2
.1

5
8
1

2
3
1
4
6
0
.2

8

1
8
8

C
C

B
-
0
.0

0
5
8

7
2
2
.2

5
0
.0

1
0
9

1
8
2
.2

3
0
.1

4
3
9

5
7
1
4
.5

9
0
.0

0
1
2

6
3
.3

3
0
.0

1
0
7

1
0
2
.2

2

1
8
9

1
9
0
9
5
1
3
-
2
 1

0
X

0
.0

6
7
0

1
4
5
1
.2

0
0
.3

5
5
7

2
4
7
8
.0

0
1
3
.4

4
6
1

1
3
6
9
5
3
.8

0
0
.0

2
2
9

4
3
8
.9

0
1
8
.0

4
3
3

8
0
2
0
7
.8

4

1
9
0

1
9
0
9
5
1
4
-
1
 1

0
X

0
.1

0
6
3

1
8
0
4
.5

7
0
.6

7
7
9

4
6
0
9
.6

0
5
9
.9

8
2
3

5
9
6
9
6
6
.9

8
0
.0

2
9
6

5
5
3
.3

5
0
.8

0
4
9

3
6
4
4
.9

1

1
9
1

1
9
0
9
5
1
4
-
2
 1

0
X

0
.0

2
4
9

1
0
8
8
.9

4
0
.2

1
0
1

1
5
3
6
.7

6
3
.1

4
0
8

3
6
3
1
1
.3

6
0
.0

1
2
2

2
6
0
.0

1
0
.8

9
9
6

4
1
1
5
.0

2

1
9
2

1
9
0
9
5
2
6
-
1
 1

0
X

0
.1

2
4
0

1
9
6
6
.8

2
0
.0

6
8
8

5
8
5
.5

7
6
.6

1
9
2

7
1
2
4
2
.9

1
0
.0

1
1
4

2
4
3
.3

4
0
.0

5
5
8

3
1
4
.4

5

1
9
3

1
9
0
9
5
2
6
-
1
L
 5

0
X

0
.0

2
4
6

1
0
4
6
.7

2
0
.0

2
4
7

2
8
5
.5

6
1
.0

4
2
4

1
4
9
5
8
.5

1
0
.0

0
1
8

7
7
.7

8
0
.0

1
7
5

1
4
0
.0

0

1
9
4

1
9
0
9
5
2
6
-
1
M

S
 1

0
X

4
8
.5

3
7
8

4
3
8
8
1
2
.5

7
9
.5

5
7
4

6
3
7
6
6
.9

3
4
6
4
.2

6
1
1

4
6
9
3
1
0
7
.3

3
9
.6

2
0
9

1
6
4
9
8
8
.1

1
4
9
.3

7
4
0

2
2
1
2
8
3
.0

8

1
9
5

1
9
0
9
5
2
6
-
1
M

S
D

 .
..

4
9
.6

8
8
3

4
4
1
6
8
0
.2

9
9
.7

6
6
9

6
4
0
6
8
.4

3
4
7
1
.3

5
0
0

4
7
2
3
5
9
8
.8

9
9
.8

9
2
9

1
6
6
8
1
3
.3

4
5
0
.1

3
6
0

2
2
0
9
3
0
.6

1

1
9
6

1
9
0
9
5
2
6
-
1
A

 1
0
X

4
9
.9

8
8
5

4
4
8
8
2
5
.7

3
1
9
.7

7
3
8

1
3
0
8
9
0
.6

6
5
0
0
.4

4
3
7

4
9
9
2
4
3
3
.3

6
9
.9

5
1
7

1
6
9
4
9
6
.9

6
5
0
.6

7
0
0

2
2
5
5
3
2
.4

7

1
9
7

1
9
0
9
5
2
6
-
2
 1

0
X

0
.1

1
8
7

1
9
0
2
.3

6
0
.0

3
2
2

3
4
0
.0

1
2
.4

2
1
1

2
8
7
4
6
.0

5
0
.0

1
9
5

3
7
8
.9

0
0
.0

8
1
3

4
2
4
.4

6

1
9
8

1
9
0
9
5
4
9
-
1
 1

0
X

1
.2

5
4
4

1
2
1
6
3
.5

4
1
5
2
.5

2
8
5

1
0
1
4
6
6
0
.0

6
1
5
5
1
.1

8
0
7

1
5
3
1
5
0
2
1
.8

6
1
.1

9
7
6

2
0
5
6
0
.8

2
2
.1

8
8
5

9
8
6
1
.9

9

1
9
9

C
C

V
5
0
.8

5
5
1

4
5
2
6
8
3
.0

4
2
0
.1

3
0
3

1
3
2
1
0
4
.2

5
4
9
9
.3

1
0
9

4
9
7
1
5
4
3
.1

6
1
0
.1

6
9
9

1
7
1
7
2
1
.2

0
5
1
.8

8
9
0

2
2
8
9
8
5
.2

4

2
0
0

C
C

B
0
.0

1
0
9

8
6
7
.8

1
0
.0

0
6
1

1
5
5
.5

6
0
.1

2
1
0

5
5
1
1
.1

7
0
.0

0
1
0

6
0
.0

0
0
.0

0
9
6

9
8
.8

9

2
0
1

1
9
0
9
5
4
9
-
2
 1

0
X

0
.0

1
5
4

9
9
1
.1

5
1
3
7
.7

6
8
2

9
0
9
9
8
7
.6

4
1
.3

8
6
8

1
8
5
1
4
.5

4
0
.4

3
4
5

7
4
3
8
.4

6
0
.5

1
2
1

2
3
4
1
.3

2

2
0
2

1
9
0
9
5
4
9
-
3
 1

0
X

0
.3

9
3
0

4
3
6
3
.9

7
1
4
7
.2

7
7
0

9
7
1
7
2
0
.3

1
7
0
5
.3

9
3
0

7
0
0
7
7
6
8
.6

5
0
.6

5
5
9

1
1
1
8
9
.5

2
0
.6

3
8
9

2
9
0
0
.3

0

2
0
3

1
9
0
9
5
5
2
-
1
 1

0
X

0
.6

6
3
2

6
6
6
3
.6

5
7
.0

9
9
9

4
6
1
5
0
.0

8
7
7
2
.2

1
2
2

7
3
0
0
5
2
8
.0

2
0
.0

6
3
1

1
1
0
2
.2

8
5
.3

4
6
9

2
3
3
8
3
.5

0

2
0
4

1
9
0
9
5
5
2
-
2
 1

0
X

0
.0

2
0
5

1
0
1
0
.0

4
0
.8

5
2
3

5
6
1
7
.7

1
2
.6

2
5
6

2
9
1
4
0
.6

5
0
.0

1
8
7

3
5
8
.9

0
1
.3

1
7
5

5
7
7
5
.5

4

2
0
5

1
9
0
9
5
5
3
-
1
 1

0
X

0
.0

2
9
1

1
0
9
4
.5

0
1
.6

6
3
7

1
0
9
3
4
.8

8
1
1
3
.5

5
9
8

1
0
8
5
8
2
2
.1

5
0
.0

8
7
7

1
5
1
5
.6

5
4
.8

0
7
8

2
1
0
8
3
.6

9

2
0
6

1
9
0
9
5
5
3
-
2
 1

0
X

0
.0

3
6
6

1
1
6
4
.5

0
0
.9

3
1
5

6
2
0
0
.1

3
3
5
.9

1
8
1

3
4
6
2
6
3
.6

0
0
.0

7
3
0

1
2
7
4
.5

1
4
.6

0
7
9

2
0
2
7
5
.9

6

2
0
7

R
IN

S
E

0
.0

2
3
9

9
9
5
.6

0
0
.0

3
4
6

3
3
3
.3

4
2
.8

4
0
8

3
0
9
2
3
.4

1
0
.0

0
0
6

5
4
.4

4
0
.0

0
5
9

8
5
.5

6

2
0
8

R
IN

S
E

0
.0

3
8
8

1
1
1
4
.5

0
0
.0

2
8
4

2
9
4
.4

5
2
.7

9
1
8

3
0
5
6
9
.3

7
0
.0

0
1
4

6
7
.7

8
0
.0

0
0
2

6
1
.1

1

2
0
9

C
C

V
5
1
.1

9
0
5

4
5
1
3
9
5
.0

5
2
0
.0

7
3
2

1
3
0
5
0
1
.7

4
4
9
6
.3

7
2
2

4
8
9
8
3
6
8
.6

8
1
0
.1

7
5
3

1
7
0
2
1
7
.2

5
5
1
.8

9
3
6

2
2
6
8
6
3
.1

9

2
1
0

C
C

B
0
.0

0
1
7

7
7
4
.4

8
0
.0

1
2
0

1
8
6
.6

7
0
.1

5
5
1

5
7
0
7
.8

9
0
.0

0
0
2

4
6
.6

7
0
.0

2
1
1

1
4
2
.2

3

2
1
1

IP
1
9
1
0
0
4
-
5
M

B
 .
..

0
.1

0
1
2

1
5
9
3
.4

4
0
.0

1
2
1

1
9
0
.0

0
3
.5

0
1
6

3
6
3
8
7
.9

6
0
.0

0
8
0

1
6
8
.8

9
0
.0

4
0
1

2
2
1
.1

2

2
1
2

IM
1
9
1
0
0
4
-
5
L
C

S
...

4
8
.1

2
6
0

4
2
2
9
0
0
.5

5
9
.4

7
2
3

6
1
4
2
6
.0

5
4
5
4
.5

7
6
3

4
5
2
5
4
8
3
.1

6
9
.5

8
0
6

1
5
9
6
8
4
.9

9
4
9
.2

7
1
6

2
1
4
6
3
0
.3

5

2
1
3

1
9
0
9
5
6
4
-
2
1
 1

0
X

3
.0

4
5
6

2
7
9
2
9
.3

0
1
3
0
.9

1
7
7

8
5
9
1
4
6
.6

0
3
2
6
8
.0

4
0
3

3
2
6
5
4
3
5
8
.6

8
1
.3

8
9
2

2
3
5
2
0
.2

8
2
.5

9
1
8

1
1
5
0
8
.6

1

2
1
4

1
9
0
9
5
6
4
-
2
2
 1

0
X

4
.2

8
8
7

4
0
2
3
3
.4

4
2
4
0
.1

0
0
8

1
6
2
6
2
1
1
.7

4
4
7
4
6
.9

8
5
7

4
7
5
7
6
1
5
0
.9

5
2
.0

7
2
7

3
6
1
9
3
.2

3
4
.0

2
3
2

1
8
4
0
2
.6

7

2
1
5

1
9
0
9
5
6
5
-
1
 1

0
X

7
.8

8
8
9

7
3
0
2
8
.1

6
2
1
0
.8

3
8
1

1
4
2
3
1
0
7
.7

9
5
3
0
7
.2

6
3
2

5
3
8
2
9
9
4
0
.8

6
2
.3

5
0
2

4
0
8
9
7
.5

3
5
.6

6
3
2

2
5
7
8
8
.2

0

2
1
6

1
9
0
9
5
6
5
-
2
 1

0
X

3
.3

5
8
2

3
1
5
3
4
.7

0
1
8
7
.0

2
1
1

1
2
6
0
3
0
8
.3

2
3
7
8
1
.8

7
4
4

3
8
0
5
8
3
0
8
.6

0
1
.6

3
3
0

2
8
3
8
2
.4

5
3
.1

2
4
7

1
4
2
3
4
.1

1

2
1
7

1
9
0
9
5
6
5
-
3
 1

0
X

2
.6

3
5
2

2
4
8
8
1
.1

3
2
1
9
.8

9
6
7

1
4
7
8
6
3
8
.0

0
3
2
6
8
.6

3
1
6

3
2
9
7
1
1
3
2
.8

4
1
.4

2
3
6

2
4
6
9
4
.2

3
2
.6

2
8
8

1
1
9
5
7
.8

2

127 of 371



P
ag

e
 3

8
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

5
2
  
C

r 
 [

 2
 ]

5
5
  
M

n
  
[ 

2
 ]

5
6
  
F
e
  
[ 

2
 ]

5
9
  
C

o
  
[ 

2
 ]

6
0
  
N

i 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
1
8

1
9
0
9
5
6
5
-
3
L
 5

0
X

0
.5

6
2
8

5
8
5
5
.5

5
4
1
.9

0
6
5

2
7
5
2
9
4
.2

3
6
6
1
.2

7
2
4

6
5
1
5
9
5
0
.9

4
0
.2

8
8
2

4
9
2
3
.0

2
0
.5

2
0
2

2
3
6
3
.5

3

2
1
9

1
9
0
9
5
6
5
-
3
M

S
 1

0
X

5
0
.4

0
1
0

4
6
1
0
8
0
.7

8
2
3
6
.4

8
2
0

1
5
9
3
4
1
4
.0

3
4
0
6
2
.9

8
2
4

4
0
4
1
6
8
4
6
.9

0
1
1
.0

9
6
1

1
9
2
5
5
1
.2

6
5
1
.0

3
1
0

2
3
1
4
3
2
.5

8

2
2
0

1
9
0
9
5
6
5
-
3
M

S
D

 .
..

5
1
.5

9
1
1

4
6
2
4
1
1
.1

8
2
4
4
.8

1
4
5

1
6
1
6
3
1
1
.1

9
3
9
5
5
.1

5
3
4

3
9
2
3
6
0
3
9
.4

2
1
1
.3

1
6
2

1
9
2
4
1
1
.3

5
5
1
.7

5
3
7

2
2
9
9
6
7
.5

5

2
2
1

C
C

V
5
0
.9

2
8
2

4
5
2
2
8
4
.5

3
2
0
.0

0
5
9

1
3
0
9
8
9
.8

1
4
9
8
.2

4
1
9

4
9
3
2
6
4
2
.0

1
1
0
.0

9
0
2

1
6
9
9
8
8
.2

1
5
1
.5

3
3
1

2
2
6
8
9
6
.2

3

2
2
2

C
C

B
0
.0

0
2
1

7
8
8
.9

2
0
.0

1
6
4

2
1
5
.5

6
0
.2

8
6
5

6
9
3
2
.1

4
0
.0

0
0
3

5
0
.0

0
0
.0

1
9
0

1
3
5
.5

6

2
2
3

1
9
0
9
5
6
5
-
3
A

 1
0
X

5
1
.7

1
2
8

4
6
5
9
6
9
.7

9
2
3
7
.4

8
5
4

1
5
7
6
3
5
1
.1

9
3
7
6
4
.2

0
4
9

3
7
2
0
8
7
1
6
.1

1
1
1
.1

1
3
4

1
8
9
9
6
7
.9

2
5
2
.0

6
1
1

2
3
2
5
6
8
.3

0

2
2
4

1
9
0
9
5
6
5
-
4
 1

0
X

2
.5

5
8
3

2
3
6
7
6
.0

4
1
9
4
.8

8
7
1

1
2
8
3
2
4
0
.7

1
3
4
2
9
.7

2
0
8

3
4
0
2
8
6
6
8
.6

6
1
.5

0
6
3

2
5
5
8
5
.6

0
2
.5

6
2
8

1
1
4
1
9
.6

6

2
2
5

1
9
0
9
5
6
5
-
5
 1

0
X

3
.2

3
5
5

2
9
8
0
5
.9

3
2
2
1
.7

1
9
9

1
4
6
4
2
7
0
.2

5
3
8
5
9
.5

8
7
1

3
8
2
2
7
8
2
6
.1

0
1
.8

7
0
7

3
1
8
5
5
.3

5
3
.2

1
0
2

1
4
3
2
9
.7

7

2
2
6

1
9
0
9
5
6
5
-
6
 1

0
X

2
.6

1
9
2

2
4
3
6
2
.6

4
1
7
9
.9

5
6
3

1
1
9
1
9
6
4
.1

2
3
4
4
0
.8

6
4
6

3
4
1
5
1
1
4
5
.3

3
1
.4

8
5
8

2
5
3
8
6
.4

7
2
.6

2
7
0

1
1
7
7
3
.2

3

2
2
7

1
9
0
9
5
9
4
-
1
 1

0
X

0
.3

5
4
3

3
8
3
4
.9

4
0
.2

6
4
8

1
7
8
9
.0

2
1
0
.5

2
7
3

9
8
4
3
7
.4

3
0
.0

1
3
6

2
6
7
.7

8
0
.2

7
4
5

1
2
2
6
.7

3

2
2
8

Z
Z
Z

2
2
9

1
9
1
0
0
1
3
-
1
 1

0
X

0
.1

1
0
7

1
6
8
4
.5

6
2
.2

7
4
6

1
3
8
4
7
.0

6
6
9
.1

7
9
2

6
4
0
2
3
7
.6

9
0
.0

5
0
7

8
3
3
.3

7
7
.2

9
2
3

2
9
6
8
3
.6

2

2
3
0

1
9
1
0
0
3
4
-
2
1
 1

0
X

1
.8

2
5
9

1
6
8
2
9
.8

3
3
0
2
.3

1
1
4

1
9
5
4
3
3
1
.8

0
2
6
0
9
.1

1
8
0

2
5
1
8
8
8
7
6
.2

9
0
.9

4
0
7

1
5
7
0
6
.5

8
2
.0

1
7
6

8
8
4
0
.2

7

2
3
1

1
9
1
0
0
3
4
-
2
2
 1

0
X

4
.7

6
4
9

4
3
3
9
0
.2

5
3
4
5
.2

1
1
8

2
2
7
4
3
7
2
.4

1
8
5
6
5
.9

3
1
2

8
2
6
0
2
0
6
2
.1

0
2
.8

0
1
7

4
7
5
7
5
.4

5
5
.2

6
4
1

2
3
4
0
1
.3

2

2
3
2

1
9
1
0
0
3
5
-
1
 1

0
X

4
.1

1
7
7

3
7
9
5
0
.2

7
1
9
0
.1

5
0
7

1
2
6
4
1
0
8
.2

1
5
5
7
8
.0

3
4
1

5
4
8
6
6
2
3
7
.5

2
2
.0

7
1
4

3
5
5
0
5
.0

5
3
.9

8
5
4

1
7
8
9
0
.9

5

2
3
3

C
C

V
5
0
.9

3
1
0

4
4
3
1
3
4
.5

0
2
0
.0

8
6
0

1
2
8
8
4
5
.6

6
4
9
6
.0

1
4
2

4
8
3
1
3
7
0
.3

5
1
0
.0

7
6
9

1
6
6
3
2
1
.9

6
5
1
.8

4
2
1

2
2
3
6
1
3
.3

8

2
3
4

C
C

B
0
.0

0
2
4

7
5
3
.3

7
0
.0

1
6
2

2
0
3
.3

4
0
.1

7
6
0

5
7
7
1
.3

1
0
.0

0
0
0

4
3
.3

3
0
.0

1
2
2

1
0
3
.3

4

2
3
5

1
9
1
0
0
3
5
-
2
 1

0
X

3
.2

7
4
8

2
8
9
4
6
.6

9
1
3
7
.0

6
0
9

8
6
8
8
9
4
.8

1
4
5
4
4
.2

2
8
9

4
3
1
4
0
0
0
9
.3

6
1
.8

3
3
4

2
9
9
6
6
.3

3
3
.5

4
9
5

1
5
2
0
0
.5

2

2
3
6

1
9
1
0
0
3
5
-
3
 1

0
X

5
.4

0
9
0

4
8
2
6
1
.3

8
2
0
8
.3

7
4
8

1
3
4
8
4
0
9
.7

4
7
8
9
6
.6

5
9
4

7
5
8
6
6
2
1
0
.5

4
3
.4

3
7
1

5
7
3
0
9
.6

2
6
.7

4
9
0

2
9
4
4
7
.6

4

2
3
7

1
9
1
0
0
3
5
-
3
L
 5

0
X

1
.0

9
7
3

1
0
3
0
8
.9

0
4
1
.1

8
2
6

2
6
2
8
5
7
.2

4
1
5
7
8
.6

5
8
2

1
5
1
8
4
5
7
3
.9

4
0
.6

9
8
8

1
1
5
2
7
.5

2
1
.4

2
0
6

6
1
6
1
.2

3

2
3
8

1
9
1
0
0
3
5
-
3
M

S
 1

0
X

5
3
.4

3
2
6

4
7
6
8
7
8
.7

1
2
7
6
.3

8
8
9

1
8
1
6
8
5
7
.2

9
8
9
9
5
.0

4
8
7

8
5
7
7
1
6
7
5
.3

9
1
2
.6

6
3
4

2
1
4
3
9
9
.7

2
5
4
.6

4
5
3

2
4
1
7
9
5
.8

5

2
3
9

1
9
1
0
0
3
5
-
3
M

S
D

 .
..

5
3
.3

7
6
2

4
8
0
5
4
4
.6

7
2
2
3
.9

1
8
2

1
4
8
5
0
4
8
.2

4
9
3
1
8
.8

0
4
7

9
1
3
6
6
4
7
1
.9

7
1
2
.8

9
2
3

2
2
0
1
8
5
.6

0
5
4
.6

9
3
7

2
4
4
1
3
2
.1

2

2
4
0

1
9
1
0
0
3
5
-
3
A

 1
0
X

5
4
.7

9
6
1

4
8
6
5
3
6
.8

8
2
3
1
.8

3
1
6

1
5
1
6
5
0
1
.1

5
8
3
1
5
.5

5
4
7

8
0
9
7
9
1
6
5
.4

6
1
3
.0

6
0
3

2
1
9
9
9
3
.4

9
5
6
.3

6
2
4

2
4
8
1
2
5
.3

9

2
4
1

1
9
1
0
0
3
5
-
4
 1

0
X

3
.7

3
1
1

3
3
1
6
6
.6

8
2
0
7
.0

3
2
9

1
3
2
4
3
5
6
.2

7
5
3
3
9
.1

8
1
6

5
1
3
0
1
1
0
0
.9

0
2
.1

8
6
1

3
6
0
5
0
.6

3
4
.5

9
6
0

1
9
8
4
4
.4

1

2
4
2

1
9
1
0
0
3
5
-
5
 1

0
X

3
.5

2
5
9

3
2
2
2
2
.6

0
2
6
3
.5

1
2
0

1
7
3
0
3
1
9
.7

6
4
9
0
8
.2

1
5
4

4
8
0
5
4
2
3
5
.9

5
1
.8

8
8
1

3
1
9
6
6
.7

7
3
.7

4
5
7

1
6
6
1
5
.2

5

2
4
3

1
9
1
0
0
3
5
-
6
 1

0
X

3
.1

8
8
4

2
9
0
3
9
.0

5
9
6
.7

8
3
1

6
3
1
7
0
0
.1

3
5
4
9
3
.7

0
1
6

5
3
5
5
3
5
7
2
.5

3
2
.1

0
7
3

3
5
4
5
3
.9

0
3
.3

2
4
6

1
4
6
6
4
.4

8

2
4
4

R
IN

S
E

0
.0

3
0
6

1
0
3
1
.1

6
0
.0

4
7
3

4
0
5
.5

6
3
.0

1
1
8

3
2
5
7
3
.1

7
0
.0

0
0
0

4
5
.5

6
-
0
.0

0
2
3

5
1
.1

1

2
4
5

R
IN

S
E

0
.0

3
4
2

1
0
3
8
.9

4
0
.0

4
6
3

3
8
8
.9

0
3
.0

1
0
4

3
1
4
0
0
.9

5
0
.0

0
1
0

5
8
.8

9
-
0
.0

0
1
1

5
4
.4

5

2
4
6

C
C

V
5
0
.6

8
8
8

4
2
8
2
0
9
.4

8
2
0
.0

3
8
1

1
2
4
7
9
9
.7

1
4
9
3
.1

2
8
6

4
6
9
6
2
5
2
.8

4
1
0
.1

7
8
3

1
6
3
1
1
7
.1

1
5
1
.7

3
1
8

2
1
6
6
6
2
.6

7

2
4
7

C
C

B
-
0
.0

0
6
9

6
7
2
.2

5
0
.0

1
5
0

1
9
4
.4

5
0
.2

6
3
9

6
4
4
8
.1

7
0
.0

0
0
3

4
6
.6

7
0
.0

1
2
0

1
0
1
.1

1

2
4
8

IP
1
9
1
0
0
2
-
1
M

B
 .
..

0
.0

1
2
5

8
1
7
.8

1
0
.0

0
6
4

1
4
5
.5

6
0
.2

7
3
4

6
4
8
4
.9

3
0
.0

0
6
0

1
2
7
.7

8
0
.0

2
1
5

1
3
6
.6

7

128 of 371



P
ag

e
 3

9
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

5
2
  
C

r 
 [

 2
 ]

5
5
  
M

n
  
[ 

2
 ]

5
6
  
F
e
  
[ 

2
 ]

5
9
  
C

o
  
[ 

2
 ]

6
0
  
N

i 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
4
9

IM
1
9
1
0
0
2
-
1
L
C

S
...

4
8
.4

4
4
2

4
0
4
3
7
6
.9

5
9
.5

4
8
6

5
8
8
2
0
.1

1
4
6
3
.2

8
2
1

4
3
2
4
9
3
4
.2

1
9
.6

6
5
1

1
5
3
0
3
8
.1

0
4
9
.4

4
9
1

2
0
4
6
1
6
.3

9

2
5
0

1
9
0
9
2
4
2
-
5
 1

0
X

1
.3

8
3
2

1
2
5
0
1
.5

6
0
.0

7
6
1

5
9
7
.8

0
0
.6

1
7
5

1
0
4
8
3
.8

3
0
.0

3
0
2

5
3
2
.2

4
0
.4

6
5
5

2
0
1
7
.9

3

2
5
1

1
9
0
9
2
4
2
-
5
L
 5

0
X

0
.2

7
5
5

2
9
8
9
.2

1
0
.0

2
7
2

2
7
8
.8

9
1
.2

3
1
6

1
5
6
3
8
.1

1
0
.0

0
5
1

1
2
2
.2

3
0
.1

0
0
2

4
6
0
.0

2

2
5
2

1
9
0
9
2
4
2
-
5
M

S
 1

0
X

4
9
.1

9
5
0

4
1
1
0
6
3
.7

4
9
.6

0
1
4

5
9
2
0
8
.0

3
4
6
0
.5

0
4
7

4
3
5
3
6
9
7
.0

2
9
.6

6
7
3

1
5
3
2
3
9
.5

0
4
9
.4

9
4
2

2
0
5
0
2
6
.7

2

2
5
3

1
9
0
9
2
4
2
-
5
M

S
D

 .
..

4
9
.2

1
3
8

4
1
6
1
1
1
.7

1
9
.6

2
0
6

6
0
0
3
2
.3

7
4
6
5
.8

2
2
4

4
3
8
1
1
9
0
.7

7
9
.5

7
1
0

1
5
3
5
0
6
.7

7
4
9
.2

2
5
1

2
0
6
3
2
7
.9

0

2
5
4

1
9
0
9
2
4
2
-
5
A

 1
0
X

5
1
.6

0
8
6

4
3
0
8
7
1
.2

5
2
0
.0

1
1
6

1
2
3
1
7
8
.7

6
4
8
5
.1

7
0
0

4
5
8
5
8
1
6
.0

7
9
.9

9
4
4

1
5
8
2
9
8
.4

1
5
1
.2

6
1
1

2
1
2
1
7
8
.7

8

2
5
5

1
9
0
9
2
4
2
-
6
 1

0
X

1
.5

0
5
2

1
3
2
5
1
.0

0
0
.0

9
1
4

6
7
8
.9

1
1
.8

3
3
1

2
1
6
8
1
.6

3
0
.0

1
1
8

2
3
1
.1

1
0
.4

6
6
2

1
9
7
6
.8

2

2
5
6

1
9
0
9
2
4
2
-
7
 1

0
X

0
.3

5
8
3

3
7
1
1
.5

9
0
.0

6
5
5

5
1
4
.4

6
3
.1

2
1
9

3
3
5
5
2
.0

4
0
.0

1
4
8

2
7
5
.5

6
0
.0

7
1
9

3
5
2
.2

3

2
5
7

1
9
0
9
2
4
2
-
7
L
 5

0
X

0
.1

0
7
7

1
6
1
8
.9

9
0
.0

3
6
2

3
2
8
.9

0
0
.6

6
9
7

1
0
4
9
7
.1

5
0
.0

0
1
9

7
3
.3

3
0
.0

0
6
0

8
2
.2

2

2
5
8

C
C

V
5
0
.5

5
2
4

4
2
1
4
8
4
.9

5
1
9
.9

6
3
6

1
2
2
7
1
8
.5

9
4
8
9
.7

5
4
7

4
6
1
0
4
3
0
.3

5
1
0
.1

2
7
5

1
6
0
1
8
0
.1

6
5
1
.3

9
7
7

2
1
2
4
4
0
.3

5

2
5
9

C
C

B
-
0
.0

0
7
2

6
6
3
.3

6
0
.0

1
2
7

1
8
0
.0

0
0
.1

8
9
4

5
8
3
1
.3

5
0
.0

0
0
2

4
4
.4

4
0
.0

1
3
2

1
0
4
.4

5

2
6
0

1
9
0
9
2
4
2
-
7
M

S
 1

0
X

4
7
.7

2
6
0

3
9
4
2
8
2
.3

6
9
.4

1
1
1

5
7
3
7
7
.1

3
4
5
1
.4

0
4
6

4
2
0
4
8
9
0
.9

8
9
.4

4
5
8

1
4
8
0
1
8
.9

8
4
8
.1

8
7
2

1
9
7
3
3
6
.7

4

2
6
1

1
9
0
9
2
4
2
-
7
M

S
D

 .
..

4
8
.6

7
6
0

4
0
1
9
3
6
.8

8
9
.6

7
7
1

5
8
9
6
9
.4

1
4
6
1
.0

2
1
0

4
3
0
4
3
8
2
.2

3
9
.6

3
4
6

1
5
0
9
1
0
.7

6
4
9
.3

6
4
4

2
0
2
0
6
8
.1

2

2
6
2

1
9
0
9
2
4
2
-
7
A

 1
0
X

5
0
.0

8
5
5

4
1
5
9
8
8
.0

8
1
9
.8

2
2
2

1
2
1
3
8
1
.0

6
4
8
6
.6

8
0
5

4
5
7
4
7
7
4
.4

1
9
.8

8
3
6

1
5
5
7
1
6
.2

4
5
0
.5

7
4
2

2
0
8
2
3
4
.5

1

2
6
3

1
9
0
9
3
7
5
-
1
 1

0
X

0
.1

1
6
7

1
7
3
9
.0

0
0
.0

1
7
2

2
2
3
.3

4
0
.7

8
2
3

1
1
6
7
4
.5

7
0
.0

0
7
0

1
5
4
.4

5
0
.0

4
5
2

2
4
4
.4

5

2
6
4

1
9
0
9
3
7
5
-
2
 1

0
X

0
.1

0
3
9

1
6
1
0
.1

0
0
.0

2
8
0

2
8
4
.4

5
0
.1

7
3
6

5
9
9
8
.0

5
0
.0

1
2
5

2
3
6
.6

7
0
.0

5
2
5

2
7
0
.0

0

2
6
5

1
9
0
9
3
7
5
-
6
 1

0
X

0
.1

8
0
4

2
2
2
7
.9

6
0
.0

0
6
2

1
5
4
.4

5
0
.0

2
3
8

4
6
4
0
.8

5
0
.0

0
8
4

1
7
4
.4

5
0
.0

3
2
6

1
9
0
.0

0

2
6
6

1
9
0
9
3
7
5
-
7
 1

0
X

0
.1

8
0
7

2
2
4
0
.1

8
0
.1

1
8
5

8
2
7
.8

1
1
.7

7
9
1

2
0
7
5
7
.4

1
0
.0

0
6
3

1
4
2
.2

2
0
.0

4
8
6

2
5
5
.5

6

2
6
7

1
9
0
9
3
8
3
-
1
 1

0
X

0
.0

4
1
7

1
1
1
3
.3

9
4
.3

1
8
2

2
6
0
3
2
.9

2
1
1
.7

2
4
0

1
1
3
5
1
0
.6

6
0
.0

3
1
5

5
3
1
.1

3
0
.0

7
5
6

3
6
4
.4

5

2
6
8

1
9
0
9
3
8
3
-
2
 1

0
X

0
.0

2
8
0

1
0
0
6
.7

1
3
.9

2
2
8

2
3
7
6
8
.3

5
1
1
.1

4
7
8

1
0
8
3
7
0
.0

2
0
.0

2
2
0

3
8
6
.6

8
0
.0

9
2
6

4
3
5
.5

7

2
6
9

1
9
0
9
3
8
3
-
7
 1

0
X

0
.0

7
2
5

1
3
8
2
.3

1
0
.2

0
5
3

1
3
6
8
.9

7
3
.3

8
5
8

3
6
1
6
7
.7

1
0
.0

0
8
9

1
8
4
.4

5
0
.0

3
7
9

2
1
5
.5

6

2
7
0

C
C

V
5
0
.8

8
8
0

4
2
8
4
9
5
.4

4
1
9
.8

6
1
7

1
2
3
3
0
2
.8

9
4
8
7
.3

1
4
9

4
6
6
1
3
2
8
.0

5
1
0
.1

1
2
6

1
6
1
5
2
1
.0

3
5
1
.8

7
2
6

2
1
6
5
3
3
.9

0

2
7
1

C
C

B
-
0
.0

0
3
6

7
0
1
.1

4
0
.0

1
3
2

1
8
5
.5

6
0
.2

6
7
4

6
4
4
1
.5

9
0
.0

0
1
7

6
6
.6

7
0
.0

1
4
5

1
1
1
.1

1

2
7
2

1
9
0
9
3
8
3
-
8
 1

0
X

0
.0

9
2
7

1
5
1
2
.3

2
0
.0

2
1
7

2
4
5
.5

6
0
.2

1
2
3

6
3
2
4
.8

6
0
.0

1
3
5

2
5
0
.0

1
0
.0

5
1
4

2
6
4
.4

5

2
7
3

1
9
0
9
4
1
9
-
4
 1

0
X

0
.0

2
9
8

9
4
2
.2

6
0
.0

0
8
9

1
5
8
.8

9
0
.0

7
2
8

4
7
8
4
.2

3
0
.0

0
4
2

1
0
2
.2

2
0
.0

3
6
7

1
9
2
.2

3

2
7
4

1
9
0
9
4
1
9
-
5
 1

0
X

0
.0

3
4
2

9
9
2
.2

7
0
.0

0
9
0

1
6
2
.2

2
0
.4

5
0
8

8
0
3
8
.9

8
0
.0

0
4
6

1
1
0
.0

0
0
.0

2
6
6

1
5
7
.7

8

2
7
5

1
9
0
9
4
1
9
-
6
 1

0
X

0
.3

0
6
7

3
3
0
5
.9

4
1
.4

8
6
6

9
1
5
0
.4

3
6
.9

0
9
0

6
9
6
3
2
.0

0
0
.0

1
1
7

2
2
7
.7

8
0
.0

5
0
0

2
6
4
.4

5

2
7
6

1
9
0
9
4
1
9
-
7
 1

0
X

0
.2

7
2
2

3
0
2
3
.6

5
0
.0

4
0
6

3
6
5
.5

6
3
.9

2
4
3

4
1
3
0
6
.3

0
0
.0

1
4
9

2
7
8
.8

9
0
.0

3
2
2

1
9
2
.2

3

2
7
7

1
9
0
9
4
1
9
-
1
0
 1

0
X

1
.6

6
6
1

1
4
5
0
6
.4

9
0
.1

9
2
4

1
2
8
8
.9

6
0
.2

4
3
1

6
7
6
1
.6

9
0
.0

1
1
6

2
2
6
.6

7
0
.0

3
8
5

2
1
7
.7

8

2
7
8

1
9
0
9
4
1
9
-
1
1
 1

0
X

1
.8

0
9
3

1
5
8
6
8
.8

8
9
.2

0
7
1

5
6
7
3
1
.6

5
7
2
.7

4
0
6

6
8
8
4
3
2
.7

7
0
.0

8
1
8

1
3
4
1
.1

9
0
.2

4
7
1

1
0
8
4
.5

1

2
7
9

R
IN

S
E

0
.0

2
8
0

9
7
4
.4

9
0
.0

3
5
5

3
2
2
.2

3
5
.2

2
6
3

5
1
2
5
0
.9

6
0
.0

0
0
6

5
3
.3

3
0
.0

0
7
4

8
6
.6

7

129 of 371



P
ag

e
 4

0
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

5
2
  
C

r 
 [

 2
 ]

5
5
  
M

n
  
[ 

2
 ]

5
6
  
F
e
  
[ 

2
 ]

5
9
  
C

o
  
[ 

2
 ]

6
0
  
N

i 
 [

 2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
8
0

R
IN

S
E

0
.0

3
9
6

1
0
6
7
.8

3
0
.0

3
7
3

3
3
2
.2

3
6
.3

6
7
5

6
1
5
9
6
.4

2
0
.0

0
1
2

6
2
.2

2
0
.0

0
3
2

7
0
.0

0

2
8
1

R
IN

S
E

0
.0

4
4
9

1
1
2
1
.1

7
0
.0

3
8
4

3
4
2
.2

3
5
.5

6
0
9

5
4
9
5
0
.2

4
0
.0

0
0
8

5
6
.6

7
0
.0

0
5
5

8
1
.1

1

2
8
2

R
IN

S
E

0
.0

2
8
8

9
8
7
.8

2
0
.0

4
0
5

3
5
5
.5

7
6
.1

9
2
6

6
0
0
7
7
.2

4
0
.0

0
0
1

4
5
.5

6
0
.0

0
0
0

5
8
.8

9

2
8
3

C
C

V
5
0
.1

5
8
5

4
2
9
0
2
8
.2

0
1
9
.8

2
5
3

1
2
5
0
1
9
.8

9
4
8
8
.6

0
8
0

4
7
1
9
5
6
0
.7

6
1
0
.1

0
8
4

1
6
4
0
1
4
.7

5
5
1
.4

0
4
3

2
1
7
9
6
8
.9

0

2
8
4

C
C

B
0
.0

0
3
4

7
6
5
.5

8
0
.1

3
4
7

8
8
4
.4

8
1
.0

5
0
9

1
3
6
1
6
.2

4
0
.0

0
3
9

1
0
0
.0

0
0
.0

4
2
8

2
2
2
.2

3

2
8
5

R
IN

S
E

0
.0

2
6
1

9
7
5
.6

0
0
.0

0
8
8

1
6
7
.7

8
0
.1

6
4
5

5
8
8
4
.6

3
-
0
.0

0
0
4

3
7
.7

8
0
.0

0
1
1

6
3
.3

3

2
8
6

R
IN

S
E

0
.0

3
1
7

1
0
1
2
.2

7
0
.0

0
1
0

1
2
1
.1

2
0
.1

6
1
3

5
7
8
1
.2

7
0
.0

0
1
5

6
6
.6

7
0
.0

0
2
1

6
6
.6

7

2
8
7

R
IN

S
E

0
.0

3
7
7

1
0
5
8
.9

4
0
.0

0
3
4

1
3
5
.5

6
0
.1

6
6
7

5
8
1
7
.9

3
0
.0

0
0
6

5
3
.3

3
0
.0

0
0
1

5
8
.8

9

2
8
8

R
IN

S
E

0
.0

4
1
3

1
0
8
4
.5

0
0
.0

0
3
5

1
3
5
.5

6
0
.2

0
9
6

6
1
9
4
.7

6
0
.0

0
0
5

5
1
.1

1
0
.0

0
0
6

6
0
.0

0

2
8
9

R
IN

S
E

0
.0

4
0
3

1
0
8
6
.7

2
0
.0

0
4
5

1
4
2
.2

3
0
.2

4
1
1

6
5
2
4
.8

9
0
.0

0
0
7

5
5
.5

5
0
.0

0
2
6

6
8
.8

9

2
9
0

R
IN

S
E

0
.0

3
3
7

1
0
3
8
.9

4
0
.0

0
2
5

1
3
1
.1

1
0
.1

9
0
7

6
0
9
4
.7

8
0
.0

0
0
4

5
1
.1

1
0
.0

0
1
6

6
5
.5

5

2
9
1

R
IN

S
E

0
.0

4
2
5

1
1
0
8
.9

4
0
.0

0
1
8

1
2
7
.7

8
0
.1

8
8
5

6
1
0
4
.7

3
0
.0

0
2
4

8
1
.1

1
-
0
.0

0
0
1

5
8
.8

9

2
9
2

R
IN

S
E

0
.0

3
3
9

1
0
4
1
.1

6
0
.0

0
6
5

1
5
5
.5

6
0
.2

1
3
2

6
4
0
8
.2

1
0
.0

0
0
6

5
4
.4

4
0
.0

1
4
3

1
1
5
.5

7

2
9
3

R
IN

S
E

0
.0

3
7
6

1
2
0
7
.8

4
0
.0

0
3
5

1
5
2
.2

3
0
.2

6
7
4

7
2
5
8
.5

8
0
.0

0
0
9

6
5
.5

6
0
.0

0
3
1

8
3
.3

3

2
9
4

R
IN

S
E

0
.0

3
8
8

1
2
9
1
.1

8
0
.0

0
0
3

1
4
2
.2

3
0
.2

2
5
8

7
2
1
8
.5

9
0
.0

0
1
1

7
3
.3

3
0
.0

0
1
9

8
0
.0

0

2
9
5

R
IN

S
E

0
.0

2
9
7

1
2
0
2
.2

8
0
.0

0
1
3

1
4
8
.8

9
0
.2

2
6
5

7
3
1
5
.2

7
0
.0

0
1
0

7
1
.1

1
0
.0

0
3
7

8
7
.7

8

2
9
6

R
IN

S
E

0
.0

3
8
6

1
2
1
3
.4

0
0
.0

0
4
2

1
5
8
.8

9
0
.2

0
1
5

6
7
2
1
.6

8
0
.0

0
0
3

5
4
.4

4
-
0
.0

0
0
4

6
4
.4

4

130 of 371



P
ag

e
 4

1
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

6
3
  
C

u
  
[ 

2
 ]

6
6
  
Z
n
  
[ 

2
 ]

7
5
  
A

s 
 [

 2
 ]

7
8
  
S
e
  
[ 

2
 ]

8
8
  
S
r 

 [
 2

 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
R

IN
S
E

0
.0

0
4
5

4
5
4
.4

6
1
.2

4
9
0

4
2
1
4
.0

5
0
.0

3
7
7

5
2
.3

3
0
.0

0
7
2

3
.2

0
0
.0

0
7
0

1
2
0
.0

1

2
R

IN
S
E

0
.0

0
1
7

4
3
5
.5

7
1
.2

8
5
4

4
3
9
0
.8

1
0
.0

1
3
6

2
8
.6

7
-
0
.0

0
0
5

1
.8

7
0
.0

0
6
0

1
2
3
.3

4

3
R

IN
S
E

0
.0

0
2
8

4
4
6
.6

8
1
.2

6
1
1

4
2
8
4
.1

0
0
.0

0
4
3

1
8
.3

3
-
0
.0

0
2
6

1
.4

7
0
.0

0
8
6

1
4
0
.0

1

4
R

IN
S
E

0
.0

0
2
5

4
4
1
.1

3
1
.2

4
8
2

4
2
4
0
.7

6
0
.0

0
2
4

1
6
.0

0
0
.0

0
2
3

2
.2

7
0
.0

1
1
4

1
6
3
.3

4

5
R

IN
S
E

0
.0

0
8
9

5
2
1
.1

3
1
.2

9
6
9

4
3
6
7
.4

3
0
.0

0
3
3

1
7
.3

3
-
0
.0

0
4
9

1
.0

7
0
.0

1
1
0

1
5
6
.6

8

6
R

IN
S
E

-
0
.0

0
0
1

4
2
6
.6

8
1
.1

2
6
2

4
0
5
7
.3

4
0
.0

0
1
9

1
6
.3

3
0
.0

0
4
2

2
.8

0
0
.0

0
9
5

1
5
6
.6

8

7
B

L
A

N
K

0
.0

0
0
0

4
1
7
.7

9
0
.0

0
0
0

9
1
3
.4

0
0
.0

0
0
0

1
4
.0

0
0
.0

0
0
0

2
.0

0
0
.0

0
0
0

7
3
.3

4

8
H

/
1
0
0
0

1
.0

6
7
7

1
2
9
7
0
.8

4
2
.0

2
4
8

6
0
7
1
.3

7
0
.0

9
5
2

1
1
0
.6

7
0
.0

9
9
4

1
8
.8

0
0
.1

0
1
1

8
4
6
.7

3

9
H

/
1
0
0

1
0
.6

0
5
1

1
2
8
6
8
7
.9

8
2
1
.2

8
6
6

5
6
6
9
9
.3

6
1
.0

0
7
3

1
0
8
5
.3

7
1
.0

7
4
1

1
8
9
.8

7
0
.9

9
4
6

7
9
5
5
.6

3

1
0

H
/
1
0

1
0
5
.7

0
6
6

1
3
0
9
8
9
5
.0

8
2
1
2
.8

0
1
5

5
7
0
9
7
4
.9

8
1
0
.2

5
6
9

1
1
2
2
4
.2

2
1
0
.4

6
1
7

1
8
7
6
.3

8
1
0
.2

2
7
4

8
4
0
8
4
.5

1

1
1

H
IG

H
9
9
9
.4

2
3
2

1
1
5
7
4
6
9
5
.3

8
1
9
9
8
.7

0
7
0

4
9
1
1
0
2
0
.1

4
9
9
.9

7
4
2

1
0
4
1
8
9
.8

5
9
9
.9

5
3
1

1
6
7
4
5
.9

1
9
9
.9

7
7
3

7
9
7
0
7
9
.5

2

1
2

IC
V

2
1
6
.8

1
3
3

2
6
2
2
4
2
3
.5

8
4
0
3
.4

3
7
6

1
0
5
6
6
4
1
.6

8
1
9
.5

8
9
9

2
0
9
1
0
.4

1
2
1
.2

9
7
6

3
7
2
7
.6

3
1
9
.7

4
0
9

1
5
8
8
0
5
.2

9

1
3

IC
B

0
.0

0
9
9

4
7
5
.5

7
0
.0

6
4
5

1
0
3
0
.0

8
0
.0

0
0
8

1
3
.0

0
-
0
.0

0
4
3

1
.0

7
-
0
.0

0
1
9

4
6
.6

7

1
4

L
IV

2
.1

6
6
9

2
4
9
2
0
.2

5
1
0
.3

2
1
6

2
6
5
7
9
.1

1
0
.2

0
7
4

2
1
6
.3

3
1
.0

5
9
9

1
7
5
.4

7
0
.5

2
4
6

3
9
2
7
.3

4

1
5

IC
S
A

0
.0

5
5
0

1
0
2
2
.2

7
0
.0

9
9
5

1
1
7
0
.1

0
-
0
.0

0
0
2

1
3
.0

0
-
0
.0

0
3
8

1
.2

0
0
.2

7
6
5

2
2
0
3
.5

9

1
6

IC
S
A

B
1
0
1
.8

9
0
9

1
1
9
1
9
4
2
.7

0
2
0
2
.4

2
3
4

5
1
3
8
3
9
.4

2
1
0
.2

4
6
5

1
0
6
4
4
.1

6
1
0
.1

7
9
1

1
7
2
3
.8

3
1
0
.2

3
7
0

8
0
3
4
2
.5

0

1
7

C
C

V
1
0
5
.0

2
5
4

1
2
5
2
8
4
6
.3

8
2
0
9
.5

4
2
3

5
5
2
9
4
0
.4

1
1
0
.2

1
3
0

1
0
7
3
0
.2

2
1
0
.9

3
7
4

1
8
8
8
.5

1
1
0
.2

5
1
3

8
0
0
3
4
.1

1

1
8

C
C

B
-
0
.0

0
1
5

3
4
8
.9

0
-
0
.0

0
2
6

8
7
6
.7

4
-
0
.0

0
2
3

1
0
.0

0
-
0
.0

0
0
1

1
.7

3
0
.0

0
3
8

8
6
.6

7

1
9

IP
1
9
1
0
0
4
-
4
M

B
 .
..

0
.0

2
6
7

6
6
1
.1

3
0
.2

3
7
1

1
4
6
0
.1

3
-
0
.0

0
6
4

6
.0

0
-
0
.0

0
2
6

1
.3

3
0
.0

0
5
3

9
6
.6

7

2
0

IP
1
9
1
0
0
3
-
1
M

B
 .
..

0
.0

1
4
2

5
0
8
.9

0
0
.0

6
6
8

1
0
3
0
.0

8
-
0
.0

0
4
6

7
.6

7
-
0
.0

0
1
6

1
.4

7
0
.0

0
7
8

1
1
3
.3

4

2
1

IM
1
9
1
0
0
4
-
4
L
C

S
...

9
9
.8

0
5
9

1
1
8
0
6
0
6
.9

0
1
8
7
.0

9
9
2

4
9
6
5
7
7
.5

3
9
.8

1
8
5

1
0
0
9
4
.1

5
1
0
.4

0
5
1

1
7
8
1
.4

3
9
.6

1
9
7

7
3
4
9
3
.1

5

2
2

IM
1
9
1
0
0
3
-
1
L
C

S
...

9
8
.7

7
3
2

1
1
6
4
0
0
1
.5

2
1
8
7
.8

2
8
1

4
8
7
9
9
0
.8

6
9
.7

1
5
5

1
0
0
1
2
.7

6
1
0
.0

2
8
0

1
7
1
0
.8

9
9
.6

3
5
7

7
3
2
4
1
.4

9

2
3

1
9
0
9
5
9
8
-
1
 1

0
X

7
.1

4
1
6

7
9
2
9
8
.0

5
3
1
.7

5
4
1

7
5
8
1
7
.1

8
0
.7

4
7
3

7
7
0
.6

9
5
.3

2
0
1

8
5
2
.2

9
1
8
0
4
.3

4
2
4

1
3
8
8
5
9
8
0
.6

2

2
4

1
9
0
9
6
0
1
-
1
 1

0
X

3
2
.3

9
6
6

3
7
1
2
9
5
.4

8
2
1
.3

1
5
7

5
6
6
3
3
.0

5
0
.0

1
5
1

2
7
.6

7
0
.0

2
2
0

5
.4

7
9
.3

8
4
8

6
9
1
0
9
.4

7

2
5

1
9
0
9
6
0
1
-
2
 1

0
X

6
6
.0

8
2
8

7
5
0
7
0
3
.4

2
4
0
6
.6

4
6
0

1
0
5
4
7
0
3
.5

5
0
.0

1
3
8

2
6
.3

3
0
.0

2
5
6

6
.0

0
9
.1

8
0
7

6
6
1
9
1
.1

2

2
6

1
9
1
0
0
2
3
-
1
 1

0
X

0
.1

0
8
6

1
6
6
6
.7

8
0
.4

6
1
4

2
1
5
0
.2

5
0
.1

3
8
9

1
5
7
.0

0
-
0
.0

0
4
7

1
.0

7
3
8
.5

9
3
1

2
9
4
3
4
5
.8

9

2
7

1
9
1
0
0
2
3
-
1
L
 5

0
X

0
.0

4
7
5

9
4
2
.2

7
0
.0

5
1
2

1
0
6
6
.7

5
0
.0

1
8
4

3
1
.6

7
0
.0

0
0
1

1
.8

7
7
.6

0
0
1

5
7
4
9
7
.6

5

2
8

1
9
1
0
0
2
3
-
1
M

S
 1

0
X

9
7
.9

0
7
9

1
1
6
7
5
0
9
.8

1
1
8
4
.5

4
4
6

4
8
9
8
5
7
.3

2
9
.8

1
5
0

1
0
3
5
5
.3

1
9
.8

7
9
1

1
7
0
5
.4

3
4
8
.3

7
6
3

3
7
4
2
5
3
.7

2

2
9

C
C

V
1
0
3
.6

0
0
2

1
1
9
9
3
3
6
.5

5
2
0
3
.1

7
6
8

5
3
3
1
2
1
.2

3
1
0
.1

4
4
0

1
0
3
5
6
.9

9
1
0
.7

6
9
6

1
8
0
4
.6

4
1
0
.2

5
6
3

7
6
7
7
8
.3

8

3
0

C
C

B
0
.0

0
1
3

3
6
7
.7

9
0
.0

1
6
6

9
0
3
.4

0
-
0
.0

0
5
9

6
.3

3
-
0
.0

0
5
8

0
.8

0
0
.0

0
8
9

1
1
6
.6

7

3
1

1
9
1
0
0
2
3
-
1
M

S
D

 .
..

9
7
.5

5
8
4

1
1
4
6
3
0
4
.3

3
1
8
4
.5

3
5
9

4
8
2
8
3
6
.2

8
9
.9

6
3
2

1
0
3
6
6
.6

5
1
0
.1

5
6
1

1
7
2
7
.5

6
4
8
.9

1
4
4

3
7
0
9
0
6
.8

3

131 of 371



P
ag

e
 4

2
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

6
3
  
C

u
  
[ 

2
 ]

6
6
  
Z
n
  
[ 

2
 ]

7
5
  
A

s 
 [

 2
 ]

7
8
  
S
e
  
[ 

2
 ]

8
8
  
S
r 

 [
 2

 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

3
2

1
9
1
0
0
2
3
-
1
A

 1
0
X

1
0
2
.6

0
5
7

1
2
0
1
0
2
8
.3

2
1
9
9
.5

9
6
5

5
2
8
0
5
5
.3

2
1
0
.1

6
9
1

1
0
7
0
4
.2

1
1
0
.4

3
2
0

1
7
6
7
.8

3
4
8
.7

3
5
9

3
7
7
0
2
6
.7

2

3
3

1
9
1
0
0
2
3
-
2
 1

0
X

0
.0

5
5
0

1
0
4
5
.6

0
0
.0

4
2
6

1
0
5
6
.7

5
0
.4

8
4
5

5
2
1
.3

4
0
.0

0
3
8

2
.5

3
6
5
.4

3
6
9

5
0
5
7
2
5
.9

4

3
4

1
9
1
0
0
2
4
-
1
 1

0
X

0
.0

3
1
2

7
5
6
.7

0
0
.1

1
4
8

1
2
4
6
.7

7
0
.1

5
7
1

1
7
6
.3

3
0
.0

3
6
7

8
.1

3
5
.9

8
1
3

4
5
6
5
6
.0

2

3
5

1
9
1
0
0
2
7
-
1
 1

0
X

3
.1

8
0
9

4
0
1
8
3
.0

3
0
.7

6
1
8

2
9
9
3
.7

4
0
.0

3
6
0

5
3
.3

3
0
.0

8
1
7

1
6
.6

7
8
7
.1

1
3
7

7
1
5
0
1
2
.0

7

3
6

1
9
1
0
0
2
8
-
1
 1

0
X

2
.7

4
3
2

3
1
8
9
5
.5

4
0
.9

0
4
7

3
3
4
7
.1

6
0
.0

2
9
3

4
3
.0

0
0
.0

7
5
6

1
4
.4

0
8
9
.0

4
5
3

6
6
1
1
0
4
.4

7

3
7

1
9
0
9
6
0
0
-
1
 1

0
X

0
.4

1
9
2

5
2
1
0
.9

0
0
.5

0
9
8

2
2
9
3
.6

1
0
.0

5
9
1

7
3
.0

0
0
.0

4
5
0

9
.3

3
5
6
.9

6
6
8

4
2
3
2
7
4
.0

7

3
8

1
9
0
9
6
0
0
-
1
L
 5

0
X

0
.0

6
9
9

1
1
5
6
.7

3
0
.0

2
5
9

9
8
3
.4

1
0
.0

1
2
8

2
5
.0

0
0
.0

1
1
1

3
.6

0
1
1
.3

0
5
3

8
1
2
8
9
.2

8

3
9

1
9
0
9
6
0
0
-
1
M

S
 1

0
X

9
9
.0

5
4
9

1
1
3
4
9
4
3
.6

4
1
7
9
.1

3
9
3

4
7
2
3
9
7
.8

2
9
.7

4
9
9

9
8
4
8
.6

6
9
.8

9
2
8

1
6
4
0
.8

9
6
7
.4

3
7
7

4
9
3
7
8
2
.4

3

4
0

1
9
0
9
6
0
0
-
1
M

S
D

 .
..

1
1
7
.6

8
8
3

1
3
6
7
4
5
9
.0

4
2
1
5
.0

9
5
0

5
7
1
5
7
5
.0

8
1
1
.4

1
4
2

1
1
8
5
9
.3

4
1
1
.7

8
7
4

1
9
8
2
.9

2
8
0
.9

9
8
2

5
9
5
1
0
2
.3

7

4
1

R
IN

S
E

0
.0

1
1
4

4
9
7
.8

0
1
.3

7
9
2

4
4
3
0
.8

3
0
.0

0
2
0

1
4
.3

3
0
.0

0
9
4

3
.2

0
0
.0

1
5
5

1
7
0
.0

1

4
2

R
IN

S
E

0
.0

0
9
0

4
7
0
.0

2
1
.2

9
8
8

4
2
9
4
.0

8
-
0
.0

0
7
5

5
.0

0
0
.0

0
5
9

2
.6

7
0
.0

1
4
8

1
7
0
.0

1

4
3

C
C

V
1
0
2
.2

7
3
8

1
1
7
7
6
8
8
.5

0
1
9
4
.6

3
9
7

5
1
8
9
3
0
.4

2
9
.9

8
5
0

1
0
2
6
2
.2

4
1
0
.3

8
5
4

1
7
3
1
.1

6
1
0
.3

0
3
0

7
5
6
5
2
.1

3

4
4

C
C

B
0
.0

0
4
0

4
0
5
.5

7
0
.0

2
6
6

9
4
3
.4

1
-
0
.0

0
7
2

5
.3

3
-
0
.0

0
2
5

1
.3

3
0
.0

0
5
5

9
6
.6

7

4
5

1
9
0
9
6
0
0
-
1
A

 1
0
X

9
9
.7

7
2
4

1
1
6
1
0
1
9
.8

9
1
9
1
.1

7
9
5

5
0
7
0
0
8
.3

0
9
.6

2
8
9

9
9
6
1
.0

7
1
0
.1

7
5
8

1
7
1
4
.4

9
6
7
.0

1
1
2

4
9
9
6
4
3
.4

2

4
6

1
9
1
0
0
2
4
-
1
 1

0
0
0
X

0
.0

0
3
2

3
9
3
.3

4
-
0
.0

1
0
6

8
3
6
.7

3
-
0
.0

0
2
4

1
0
.0

0
-
0
.0

0
4
2

1
.0

7
0
.0

5
7
2

4
6
3
.3

6

4
7

C
C

V
1
0
4
.4

9
9
4

1
2
4
7
3
5
3
.7

7
2
0
3
.6

3
2
1

5
4
5
0
9
9
.6

7
1
0
.3

2
4
6

1
0
8
8
8
.9

9
1
0
.4

0
2
7

1
7
9
7
.4

3
1
0
.0

9
2
0

7
8
9
9
8
.7

9

4
8

C
C

B
0
.0

0
2
8

3
9
1
.1

2
-
0
.0

1
7
0

8
3
3
.4

0
-
0
.0

0
6
8

5
.6

7
0
.0

0
4
2

2
.4

0
0
.0

0
1
1

6
6
.6

7

4
9

Z
Z
Z

5
0

IP
1
9
0
9
2
8
-
4
M

B
 .
..

0
.0

1
6
3

5
2
6
.6

8
0
.0

1
1
2

8
9
6
.7

3
-
0
.0

0
4
5

7
.6

7
-
0
.0

0
4
9

0
.9

3
0
.0

1
0
1

1
2
6
.6

7

5
1

IM
1
9
0
9
2
8
-
4
L
C

S
...

1
0
0
.2

0
4
5

1
1
6
0
7
2
2
.8

0
1
8
6
.3

2
6
3

4
9
1
7
2
9
.4

3
9
.6

8
0
7

9
9
3
5
.7

2
1
0
.3

9
3
4

1
7
4
2
.5

0
9
.9

5
0
3

7
4
1
4
1
.8

2

5
2

1
9
0
9
1
7
2
-
2
 1

0
X

0
.0

2
9
7

7
2
4
.4

7
0
.1

0
5
5

1
2
1
0
.1

1
0
.0

3
3
8

4
7
.0

0
0
.2

2
3
0

3
9
.0

7
2
5
.1

7
9
3

1
8
5
3
1
2
.4

9

5
3

1
9
0
9
1
7
2
-
2
L
 5

0
X

0
.0

3
0
1

6
9
6
.6

9
0
.0

1
4
1

9
4
0
.0

7
0
.0

0
9
4

2
1
.6

7
0
.0

3
5
0

7
.3

3
5
.0

1
6
8

3
5
4
3
7
.1

5

5
4

1
9
0
9
1
7
2
-
2
M

S
 1

0
X

9
7
.6

0
7
4

1
1
1
2
0
2
3
.1

2
1
7
8
.6

1
6
2

4
6
9
0
5
0
.3

8
9
.5

4
8
7

9
6
3
7
.2

1
1
0
.1

4
7
2

1
6
7
3
.5

6
3
5
.1

8
3
6

2
5
7
7
4
0
.4

4

5
5

1
9
0
9
1
7
2
-
2
M

S
D

 .
..

9
7
.4

4
9
5

1
1
0
6
9
4
0
.9

0
1
7
7
.1

4
0
6

4
6
7
2
1
8
.3

1
9
.7

4
9
9

9
8
7
6
.3

5
1
0
.2

5
2
1

1
6
8
5
.8

2
3
5
.3

2
7
9

2
5
7
7
2
9
.3

8

5
6

1
9
0
9
1
7
2
-
2
A

 1
0
X

9
8
.0

2
3
4

1
1
3
5
9
3
8
.5

3
1
8
5
.3

6
3
7

4
9
8
0
4
3
.5

4
9
.6

2
6
5

9
8
5
4
.6

7
1
0
.3

8
1
1

1
7
4
1
.5

6
3
5
.0

6
3
6

2
5
8
9
2
9
.7

4

5
7

1
9
0
9
1
7
2
-
3
 1

0
X

0
.0

3
3
5

7
5
0
.0

3
0
.1

5
9
4

1
3
4
3
.4

4
0
.0

4
0
8

5
3
.3

3
0
.1

9
6
9

3
3
.8

7
2
5
.8

9
8
1

1
8
6
3
4
2
.8

4

5
8

1
9
0
9
1
7
2
-
4
 1

0
X

0
.0

4
8
2

9
2
5
.6

0
0
.1

0
2
0

1
2
0
3
.4

4
0
.2

7
1
1

2
8
4
.6

7
0
.1

2
3
4

2
2
.1

3
2
4
.2

4
9
2

1
7
4
2
1
3
.0

7

5
9

C
C

V
1
0
3
.2

0
3
7

1
1
5
6
4
9
1
.7

9
1
9
6
.7

0
4
8

5
0
9
3
3
6
.0

9
1
0
.1

7
9
3

1
0
1
6
2
.1

9
1
0
.6

9
3
3

1
7
3
4
.6

3
1
0
.3

9
9
8

7
4
4
8
3
.5

4

6
0

C
C

B
0
.0

0
4
6

3
9
0
.0

1
-
0
.0

1
7
9

8
0
6
.7

3
-
0
.0

0
6
9

5
.3

3
-
0
.0

0
1
1

1
.4

7
0
.0

1
0
6

1
2
3
.3

4

6
1

1
9
0
9
1
7
2
-
5
 1

0
X

0
.0

3
4
3

7
5
0
.0

3
0
.0

7
9
3

1
1
2
6
.7

5
0
.2

6
3
3

2
7
3
.6

7
0
.1

3
3
8

2
3
.3

3
2
3
.9

6
9
7

1
7
4
3
4
5
.2

6

6
2

1
9
0
9
1
7
2
-
8
 1

0
X

0
.0

2
3
7

6
4
8
.9

1
0
.0

3
6
3

1
0
3
0
.0

7
0
.0

4
6
1

5
9
.3

3
0
.2

9
3
8

5
0
.4

0
3
0
.3

1
9
1

2
2
1
5
7
0
.2

3

132 of 371



P
ag

e
 4

3
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

6
3
  
C

u
  
[ 

2
 ]

6
6
  
Z
n
  
[ 

2
 ]

7
5
  
A

s 
 [

 2
 ]

7
8
  
S
e
  
[ 

2
 ]

8
8
  
S
r 

 [
 2

 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

6
3

1
9
0
9
1
7
2
-
9
 1

0
X

0
.0

1
7
0

5
7
0
.0

2
0
.0

5
9
7

1
1
0
0
.0

9
0
.0

5
1
1

6
4
.6

7
0
.3

4
0
6

5
8
.0

0
3
0
.5

6
2
2

2
2
1
6
5
3
.4

9

6
4

1
9
0
9
1
7
2
-
1
0
 1

0
X

0
.0

7
4
7

1
2
2
7
.8

4
0
.1

2
7
9

1
2
7
3
.4

5
0
.0

5
2
0

6
6
.6

7
0
.2

5
1
9

4
3
.3

3
3
1
.8

9
7
5

2
3
1
5
5
9
.7

7

6
5

1
9
0
9
1
7
2
-
1
1
 1

0
X

0
.2

6
2
5

3
3
9
4
.8

5
0
.7

1
4
6

2
8
2
3
.6

9
0
.0

8
2
1

9
6
.3

3
0
.2

9
2
3

5
0
.4

0
3
2
.3

8
7
2

2
3
6
9
9
8
.9

6

6
6

1
9
0
9
1
7
2
-
1
4
 1

0
X

0
.0

9
2
8

1
4
0
8
.9

7
0
.3

9
2
7

1
9
4
3
.5

5
0
.0

2
1
0

3
3
.3

3
0
.1

0
1
0

1
8
.1

3
1
7
.2

5
3
7

1
2
2
8
3
4
.3

5

6
7

1
9
0
9
1
7
2
-
1
5
 1

0
X

0
.1

3
7
6

1
8
8
7
.9

2
0
.3

8
9
5

1
9
2
6
.8

8
0
.0

1
5
0

2
7
.3

3
0
.0

9
7
2

1
7
.3

3
1
7
.1

9
0
7

1
2
1
6
6
2
.3

7

6
8

1
9
0
9
2
1
3
-
3
 1

0
X

0
.0

7
1
0

1
1
6
6
.7

2
0
.4

8
9
6

2
2
0
6
.9

2
0
.3

7
5
7

3
9
0
.3

4
2
.0

6
9
3

3
3
7
.8

7
5
7
.6

1
0
5

4
1
3
9
5
5
.2

8

6
9

1
9
0
9
2
1
3
-
4
 1

0
X

0
.0

3
0
4

7
0
7
.8

0
0
.0

5
7
5

1
0
7
6
.7

5
0
.4

0
7
9

4
2
2
.6

8
1
.9

3
4
7

3
1
4
.0

0
5
7
.6

2
7
7

4
1
5
4
5
1
.1

4

7
0

1
9
0
9
3
0
5
-
5
 1

0
X

0
.0

5
5
1

9
8
7
.8

2
0
.2

4
5
9

1
5
4
6
.8

2
0
.1

1
1
1

1
2
3
.6

7
0
.0

2
2
9

5
.4

7
2
5
.5

0
4
3

1
8
2
3
8
8
.6

3

7
1

R
IN

S
E

0
.0

0
2
4

3
9
0
.0

1
0
.5

6
3
6

2
3
0
0
.2

6
-
0
.0

0
4
0

8
.3

3
-
0
.0

0
4
4

1
.0

7
0
.0

0
7
2

1
0
6
.6

7

7
2

R
IN

S
E

-
0
.0

0
1
6

3
4
8
.9

0
0
.4

5
7
1

2
0
6
3
.5

7
-
0
.0

0
7
6

5
.0

0
-
0
.0

0
4
5

1
.0

7
0
.0

0
6
9

1
0
6
.6

7

7
3

C
C

V
1
0
3
.4

3
4
0

1
1
6
9
2
5
5
.9

6
1
9
8
.4

7
9
1

5
1
8
7
2
4
.7

4
9
.9

0
0
2

9
9
8
2
.7

5
1
0
.4

2
3
4

1
7
0
5
.6

9
1
0
.5

1
5
8

7
6
1
7
8
.4

1

7
4

C
C

B
0
.0

0
6
6

4
1
0
.0

1
0
.0

9
3
7

1
0
7
6
.7

5
-
0
.0

0
7
2

5
.0

0
0
.0

0
0
6

1
.7

3
0
.0

0
4
5

8
3
.3

3

7
5

1
9
0
9
3
0
5
-
6
 1

0
X

0
.0

3
7
3

7
8
1
.1

4
0
.4

4
9
9

2
0
7
3
.5

7
0
.1

3
6
6

1
4
8
.0

0
0
.0

0
7
3

2
.9

3
2
5
.2

5
0
8

1
7
9
9
8
0
.0

8

7
6

C
C

V
1
0
1
.6

3
0
1

1
1
4
7
1
3
2
.2

1
1
9
7
.6

1
4
5

5
0
8
4
7
1
.0

9
9
.7

8
0
1

9
9
3
4
.3

8
1
0
.4

1
8
1

1
7
0
2
.3

6
1
0
.2

9
6
4

7
5
2
2
3
.8

8

7
7

C
C

B
0
.0

0
8
3

4
3
2
.2

3
0
.1

3
9
3

1
1
9
3
.4

4
-
0
.0

0
9
4

3
.0

0
-
0
.0

0
2
2

1
.3

3
0
.0

0
5
5

9
3
.3

4

7
8

IP
1
9
0
9
2
8
-
2
M

B
 .
..

0
.0

2
0
9

5
6
8
.9

1
0
.2

2
3
7

1
4
0
3
.4

6
-
0
.0

0
6
6

5
.6

7
-
0
.0

0
3
1

1
.2

0
0
.0

0
9
6

1
2
0
.0

1

7
9

IM
1
9
0
9
2
8
-
2
L
C

S
...

9
9
.2

2
1
0

1
1
4
2
7
6
4
.0

2
1
8
1
.8

5
3
7

4
8
4
7
5
2
.1

8
9
.5

2
5
3

9
8
3
5
.6

6
1
0
.1

6
8
5

1
6
9
5
.4

2
1
0
.0

9
7
0

7
4
1
8
9
.3

8

8
0

IM
1
9
0
9
2
8
-
2
L
C

S
...

9
9
.2

5
8
0

1
1
3
9
6
7
4
.9

2
1
8
1
.4

5
7
4

4
8
3
2
4
8
.1

6
9
.5

7
2
8

9
9
1
7
.7

1
1
0
.0

4
8
3

1
6
7
0
.2

2
9
.8

9
4
9

7
3
0
5
1
.0

6

8
1

1
9
0
9
5
3
4
-
1
 1

0
X

0
.0

8
8
9

1
3
9
4
.5

2
1
2
.9

4
9
3

3
4
7
9
8
.2

9
0
.0

4
9
0

6
3
.0

0
0
.1

0
1
9

1
8
.6

7
2
0
.2

1
9
0

1
4
7
6
1
0
.6

7

8
2

1
9
0
9
5
3
4
-
2
 1

0
X

0
.0

8
0
0

1
2
7
7
.8

5
1
3
.0

7
3
6

3
5
0
6
2
.0

7
0
.0

4
4
9

5
7
.6

7
0
.0

7
0
5

1
3
.3

3
1
8
.8

4
2
9

1
3
5
8
0
4
.8

0

8
3

1
9
0
9
5
3
4
-
3
 1

0
X

0
.1

3
2
7

1
9
1
3
.4

7
0
.7

6
7
3

2
9
2
7
.0

7
0
.0

6
6
7

8
2
.0

0
0
.0

7
2
7

1
4
.0

0
1
5
.8

7
3
7

1
1
8
8
7
2
.2

4

8
4

1
9
0
9
5
3
4
-
4
 1

0
X

0
.1

2
2
9

1
8
0
2
.3

5
0
.5

0
8
3

2
2
5
6
.9

2
0
.0

4
0
6

5
5
.3

3
0
.0

5
8
5

1
1
.6

0
1
3
.4

2
4
2

1
0
0
6
8
3
.7

6

8
5

1
9
0
9
5
3
4
-
5
 1

0
X

0
.1

2
8
2

1
8
8
1
.2

4
0
.9

7
7
2

3
5
4
3
.8

9
0
.0

4
4
8

6
0
.0

0
0
.0

2
2
3

5
.6

0
1
1
.3

9
6
2

8
5
4
8
2
.0

4

8
6

1
9
0
9
5
3
4
-
6
 1

0
X

0
.0

8
4
4

1
3
7
5
.6

3
0
.4

7
1
5

2
1
8
3
.5

8
0
.0

2
5
4

3
9
.3

3
0
.0

0
7
8

3
.2

0
9
.2

7
0
9

6
9
8
7
3
.3

8

8
7

1
9
0
9
5
3
4
-
7
 1

0
X

0
.4

0
6
2

5
2
5
0
.9

1
2
6
.6

6
9
1

7
1
9
6
5
.8

7
0
.2

9
4
9

3
3
3
.0

0
2
.3

7
7
5

4
1
3
.2

1
2
4
4
.4

6
3
8

1
9
2
6
9
2
0
.8

0

8
8

C
C

V
1
0
2
.7

1
6
3

1
2
0
7
1
5
1
.5

5
2
0
0
.6

3
4
6

5
3
3
8
0
3
.9

4
9
.8

8
3
7

1
0
3
1
5
.9

5
1
0
.4

6
8
8

1
7
8
0
.6

3
1
0
.4

7
6
2

7
8
9
9
5
.0

0

8
9

C
C

B
0
.0

0
8
7

4
5
2
.2

4
0
.0

9
0
0

1
0
8
3
.4

2
-
0
.0

0
7
7

4
.6

7
0
.0

0
1
0

1
.8

7
0
.0

0
5
9

9
6
.6

7

9
0

1
9
0
9
5
3
4
-
8
 1

0
X

0
.7

8
0
6

9
1
9
1
.5

8
6
.3

5
3
0

1
7
4
7
0
.0

9
1
.2

6
4
3

1
2
8
9
.7

3
0
.0

5
1
8

1
0
.2

7
5
3
.5

2
8
9

3
8
5
2
0
8
.9

1

9
1

1
9
0
9
5
3
4
-
9
 1

0
X

0
.0

1
6
2

5
1
5
.5

7
0
.1

9
3
8

1
3
3
3
.4

5
-
0
.0

0
4
8

7
.3

3
-
0
.0

0
3
0

1
.2

0
0
.0

4
3
2

3
4
3
.3

6

9
2

1
9
0
9
5
3
4
-
1
0
 1

0
X

0
.1

2
5
7

1
7
8
3
.4

6
0
.6

5
2
9

2
6
1
3
.6

6
0
.0

3
9
6

5
2
.3

3
0
.0

5
0
5

1
0
.0

0
1
1
.2

8
5
9

8
1
0
6
8
.6

5

9
3

1
9
0
9
5
3
4
-
1
1
 1

0
X

0
.0

5
3
3

9
7
0
.0

4
1
0
.7

9
3
3

2
8
6
3
6
.1

2
0
.0

2
9
5

4
2
.3

3
0
.0

6
8
6

1
2
.9

3
1
9
.4

1
9
4

1
3
8
9
6
3
.8

9

133 of 371



P
ag

e
 4

4
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

6
3
  
C

u
  
[ 

2
 ]

6
6
  
Z
n
  
[ 

2
 ]

7
5
  
A

s 
 [

 2
 ]

7
8
  
S
e
  
[ 

2
 ]

8
8
  
S
r 

 [
 2

 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

9
4

1
9
0
9
5
3
4
-
1
2
 1

0
X

0
.0

5
8
4

1
0
0
7
.8

3
1
2
.0

3
5
4

3
1
7
5
8
.7

8
0
.0

2
8
6

4
1
.3

3
0
.0

6
5
1

1
2
.1

3
1
8
.3

4
3
6

1
3
0
5
9
5
.0

3

9
5

1
9
0
9
5
3
4
-
1
3
 1

0
X

0
.0

6
3
5

1
0
7
4
.5

0
1
.1

5
5
5

3
9
0
3
.9

8
0
.0

2
9
4

4
2
.3

3
0
.0

6
5
1

1
2
.2

7
1
5
.1

7
4
1

1
0
8
2
5
1
.3

9

9
6

1
9
0
9
5
3
4
-
1
4
 1

0
X

0
.0

6
6
9

1
1
1
6
.7

3
0
.4

4
4
1

2
0
3
3
.5

6
0
.0

2
0
1

3
2
.3

3
0
.0

5
9
9

1
1
.4

7
1
3
.1

4
5
6

9
3
2
5
7
.6

8

9
7

1
9
0
9
5
3
4
-
1
5
 1

0
X

0
.0

7
4
4

1
1
9
7
.8

4
1
.7

5
5
7

5
4
5
7
.8

2
0
.0

1
9
0

3
1
.6

7
0
.0

2
7
0

6
.1

3
1
1
.2

0
6
1

8
0
0
9
3
.9

6

9
8

1
9
0
9
5
3
4
-
1
6
 1

0
X

0
.0

4
8
9

9
1
7
.8

2
0
.1

9
7
3

1
4
4
0
.1

2
0
.0

1
3
9

2
6
.3

3
0
.0

0
2
2

2
.1

3
8
.9

0
3
8

6
3
4
1
2
.9

2

9
9

1
9
0
9
5
3
4
-
1
7
 1

0
X

0
.3

5
2
2

4
4
1
1
.7

7
2
1
.1

7
0
0

5
6
7
5
9
.9

5
0
.2

5
7
6

2
7
9
.3

4
2
.2

7
3
9

3
7
8
.4

1
2
5
1
.4

5
7
9

1
8
5
7
5
3
2
.5

2

1
0
0

C
C

V
1
0
0
.7

6
6
8

1
1
5
3
5
6
4
.8

5
1
9
5
.6

1
5
2

5
1
1
6
1
3
.2

7
9
.8

7
0
0

1
0
0
2
9
.4

4
1
0
.3

4
0
9

1
7
1
3
.5

6
1
0
.2

5
1
3

7
4
6
6
1
.2

3

1
0
1

C
C

B
0
.0

0
7
8

4
2
8
.9

0
0
.1

2
3
7

1
1
7
0
.1

0
-
0
.0

0
5
5

6
.6

7
-
0
.0

0
0
4

1
.6

0
0
.0

0
1
1

6
3
.3

3

1
0
2

1
9
0
9
5
3
4
-
1
8
 1

0
X

0
.3

1
4
3

4
0
6
3
.9

0
1
.8

1
4
7

5
7
1
4
.5

4
0
.3

7
7
3

4
0
6
.3

4
0
.0

3
8
7

8
.4

0
4
7
.6

3
3
1

3
5
7
7
2
6
.7

9

1
0
3

1
9
0
9
5
3
4
-
1
9
 1

0
X

0
.0

2
5
4

6
3
8
.9

1
0
.0

9
4
9

1
1
0
3
.4

2
-
0
.0

1
0
3

2
.3

3
-
0
.0

0
1
7

1
.4

7
0
.0

2
9
9

2
6
6
.6

8

1
0
4

1
9
0
9
5
3
4
-
2
0
 1

0
X

0
.0

6
0
3

1
0
7
8
.9

4
0
.1

7
0
4

1
3
8
0
.1

2
0
.0

1
6
7

3
0
.3

3
0
.0

3
2
0

7
.2

0
1
1
.2

5
7
1

8
3
7
5
9
.1

7

1
0
5

R
IN

S
E

0
.0

0
0
9

3
8
8
.9

0
0
.5

3
4
0

2
2
7
6
.9

3
-
0
.0

0
7
1

5
.6

7
-
0
.0

0
8
4

0
.4

0
0
.0

0
4
9

9
6
.6

7

1
0
6

R
IN

S
E

0
.0

1
1
8

5
1
6
.6

8
0
.5

8
3
2

2
3
8
6
.9

4
-
0
.0

0
5
3

7
.3

3
0
.0

0
1
9

2
.1

3
0
.0

2
7
3

2
6
3
.3

5

1
0
7

C
C

V
1
0
3
.6

0
0
7

1
2
3
9
4
4
5
.4

0
2
0
1
.2

9
9
1

5
4
1
4
8
2
.7

3
1
0
.0

1
0
9

1
0
7
1
9
.5

4
1
0
.4

6
7
6

1
8
1
2
.9

0
1
0
.3

2
7
6

8
0
0
9
6
.7

1

1
0
8

C
C

B
0
.0

1
8
8

5
5
8
.9

1
0
.1

6
7
8

1
2
9
0
.1

1
-
0
.0

0
6
8

5
.6

7
-
0
.0

0
1
6

1
.4

7
0
.0

1
8
6

1
8
6
.6

8

1
0
9

IP
1
9
0
1
0
0
2
-
3
M

B
...

0
.0

2
1
5

5
8
4
.4

6
0
.0

7
7
1

1
0
6
3
.4

3
-
0
.0

0
6
0

6
.3

3
0
.0

0
0
2

1
.7

3
0
.0

1
2
9

1
4
6
.6

7

1
1
0

IM
1
9
1
0
0
2
-
3
L
C

S
...

9
8
.1

5
3
1

1
1
4
6
2
1
1
.4

8
1
8
2
.0

7
3
5

4
8
0
7
1
5
.4

5
9
.5

6
6
2

9
9
6
2
.7

3
1
0
.1

0
4
0

1
7
0
7
.9

6
9
.7

9
7
8

7
3
2
0
1
.3

6

1
1
1

1
9
0
9
4
6
7
-
1
 1

0
X

0
.0

8
0
1

1
2
8
4
.5

2
0
.1

9
4
9

1
4
3
6
.8

0
0
.0

0
4
4

1
7
.3

3
0
.0

1
6
5

4
.5

3
5
.0

9
6
5

3
7
5
1
8
.3

4

1
1
2

1
9
0
9
4
6
7
-
2
 1

0
X

0
.0

8
2
5

1
3
2
5
.6

3
0
.6

4
3
5

2
5
9
6
.9

9
0
.0

3
4
1

4
8
.0

0
0
.0

1
4
6

4
.2

7
1
0
.5

5
2
8

7
7
4
3
0
.8

6

1
1
3

1
9
0
9
4
6
7
-
3
 1

0
X

0
.0

6
6
0

1
1
4
3
.3

9
0
.0

7
9
7

1
1
4
3
.4

4
0
.0

4
1
6

5
7
.0

0
0
.3

0
2
7

5
2
.4

0
4
7
.6

3
5
8

3
5
6
0
6
1
.1

9

1
1
4

1
9
0
9
4
6
7
-
4
 1

0
X

0
.0

7
9
0

1
3
0
7
.8

5
0
.1

1
9
8

1
2
5
0
.1

1
0
.0

5
5
5

7
1
.3

3
0
.0

7
2
0

1
4
.0

0
6
9
.5

0
6
7

5
2
5
1
8
6
.7

0

1
1
5

1
9
0
9
4
6
7
-
5
 1

0
X

0
.1

1
5
7

1
7
2
3
.4

5
2
.1

9
0
8

6
6
2
1
.6

1
1
.2

9
9
9

1
3
7
7
.0

6
2
.0

1
1
1

3
3
9
.3

3
1
0
9
.4

8
2
0

8
2
1
0
4
3
.4

8

1
1
6

1
9
0
9
4
6
7
-
6
 1

0
X

0
.1

2
2
2

1
8
0
0
.1

2
0
.8

0
0
4

3
0
2
3
.7

5
1
.4

1
9
4

1
4
9
0
.0

7
2
.0

6
9
1

3
4
8
.9

3
1
1
4
.3

3
0
7

8
5
9
1
3
3
.3

5

1
1
7

1
9
0
9
4
6
7
-
7
 1

0
X

0
.0

4
4
5

8
8
3
.3

7
0
.2

7
9
0

1
6
4
3
.4

9
0
.0

0
5
3

1
8
.3

3
0
.0

0
7
7

3
.0

7
5
.1

1
1
1

3
7
3
6
8
.0

8

1
1
8

1
9
0
9
4
6
7
-
8
 1

0
X

0
.0

8
7
6

1
3
9
2
.3

0
2
.3

9
8
0

7
1
9
8
.5

4
0
.0

2
4
9

3
8
.6

7
0
.0

1
3
0

4
.0

0
1
0
.3

0
4
1

7
6
8
9
5
.2

8

1
1
9

C
C

V
1
0
3
.0

6
9
0

1
1
7
9
3
3
0
.3

7
2
0
4
.1

5
6
5

5
2
5
3
9
6
.9

7
9
.9

1
2
1

1
0
1
8
7
.2

1
1
0
.6

2
1
2

1
7
5
9
.3

0
1
0
.2

9
8
6

7
6
1
3
1
.1

8

1
2
0

C
C

B
0
.0

0
4
2

3
8
5
.5

7
0
.0

8
3
7

1
0
5
3
.4

1
-
0
.0

0
5
8

6
.3

3
0
.0

0
2
4

2
.0

0
0
.0

0
4
9

8
6
.6

7

1
2
1

1
9
0
9
4
6
7
-
9
 1

0
X

0
.0

6
4
4

1
1
0
6
.7

2
0
.3

4
4
1

1
7
9
6
.8

6
0
.0

3
4
1

4
8
.0

0
0
.2

6
3
4

4
5
.0

7
4
7
.7

1
5
8

3
5
0
8
4
9
.5

5

1
2
2

1
9
0
9
4
6
7
-
1
0
 1

0
X

0
.0

7
7
1

1
2
5
3
.4

0
0
.1

3
3
1

1
2
6
3
.4

4
0
.0

4
5
6

5
9
.6

7
0
.0

8
3
0

1
5
.4

7
6
8
.5

8
3
2

5
0
9
5
3
0
.6

0

1
2
3

1
9
0
9
4
6
7
-
1
1
 1

0
X

0
.1

1
0
4

1
6
5
7
.8

8
1
.7

6
7
7

5
5
3
4
.5

3
1
.3

3
8
1

1
3
9
2
.0

7
1
.9

7
7
5

3
3
2
.4

0
1
1
1
.0

4
8
6

8
2
9
2
4
5
.8

0

1
2
4

1
9
0
9
4
6
7
-
1
2
 1

0
X

0
.1

1
4
5

1
7
1
5
.6

7
0
.6

7
2
8

2
6
5
3
.6

8
1
.3

9
4
6

1
4
6
0
.7

4
2
.1

2
5
4

3
5
9
.4

7
1
1
5
.5

5
1
4

8
6
8
4
9
6
.2

9

134 of 371



P
ag

e
 4

5
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

6
3
  
C

u
  
[ 

2
 ]

6
6
  
Z
n
  
[ 

2
 ]

7
5
  
A

s 
 [

 2
 ]

7
8
  
S
e
  
[ 

2
 ]

8
8
  
S
r 

 [
 2

 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
2
5

1
9
0
9
4
8
1
-
5
 1

0
X

0
.0

3
5
4

7
9
6
.7

0
0
.1

8
7
4

1
4
2
6
.7

9
0
.0

0
0
9

1
4
.0

0
0
.0

0
6
5

2
.9

3
2
5
.4

0
8
2

1
8
9
1
7
2
.2

1

1
2
6

1
9
0
9
4
8
1
-
1
3
 1

0
X

0
.1

0
7
0

1
6
2
3
.4

4
0
.2

3
7
5

1
5
4
6
.8

1
0
.0

0
5
2

1
8
.3

3
0
.0

4
0
7

8
.6

7
5
.3

8
6
0

4
0
0
3
4
.3

8

1
2
7

1
9
0
9
4
8
1
-
1
3
L
 5

0
X

0
.0

1
1
9

4
9
6
.6

8
0
.0

1
9
5

9
4
3
.4

1
-
0
.0

0
6
2

6
.3

3
0
.0

0
9
0

3
.2

0
1
.1

0
8
4

7
8
2
8
.9

8

1
2
8

1
9
0
9
4
8
1
-
1
3
M

S
 .
..

9
7
.1

0
4
3

1
1
0
6
0
6
5
.0

6
1
7
9
.9

0
1
9

4
6
4
6
1
1
.4

6
9
.5

1
4
9

9
6
6
2
.8

9
1
0
.1

4
8
9

1
6
7
3
.1

5
1
5
.4

4
1
4

1
1
2
3
6
6
.3

5

1
2
9

1
9
0
9
4
8
1
-
1
3
M

S
D

...
9
6
.7

6
8
2

1
1
0
1
5
0
1
.9

4
1
8
0
.2

9
3
9

4
6
5
2
7
4
.7

2
9
.4

6
2
8

9
5
7
6
.8

3
1
0
.1

0
3
7

1
6
6
4
.8

9
1
5
.0

8
5
4

1
0
9
8
8
9
.1

8

1
3
0

1
9
0
9
4
8
1
-
1
3
A

 1
0
X

9
9
.2

4
1
1

1
1
2
5
6
5
4
.2

3
1
9
2
.2

9
8
7

4
9
5
8
1
4
.2

1
9
.7

8
0
5

9
8
7
4
.0

1
1
0
.0

5
1
6

1
6
5
0
.3

5
1
5
.2

7
4
5

1
1
1
7
9
9
.3

1

1
3
1

C
C

V
1
0
2
.2

2
5
1

1
1
7
9
1
5
0
.9

6
2
0
1
.5

9
9
8

5
2
0
2
4
8
.4

2
9
.8

8
0
1

1
0
3
1
1
.2

8
1
0
.5

0
0
1

1
7
5
2
.9

0
1
0
.5

0
7
1

7
8
4
7
9
.5

1

1
3
2

C
C

B
0
.0

0
7
0

4
2
3
.3

4
0
.1

9
0
6

1
3
0
3
.4

4
-
0
.0

0
5
6

6
.6

7
-
0
.0

0
3
1

1
.2

0
0
.0

0
7
5

1
0
6
.6

7

1
3
3

1
9
0
9
5
1
1
-
1
 1

0
X

1
5
.4

3
2
4

1
7
8
5
7
0
.8

4
8
.8

4
5
1

2
3
3
6
7
.4

6
0
.0

3
1
5

4
5
.6

7
0
.0

0
5
0

2
.6

7
9
2
.0

4
9
6

6
9
3
0
1
5
.5

1

1
3
4

1
9
0
9
5
1
1
-
2
 1

0
X

3
.6

6
0
3

4
4
3
0
3
.3

9
1
5
.6

3
8
9

4
1
9
4
5
.2

8
2
.1

1
6
0

2
3
1
2
.1

8
1
.0

8
6
6

1
9
0
.4

0
4
2
5
.7

0
4
3

3
4
0
3
3
0
6
.3

0

1
3
5

1
9
0
9
5
1
1
-
3
 1

0
X

1
.4

6
5
9

1
8
9
2
3
.3

1
7
.4

9
6
3

2
1
1
8
7
.8

3
0
.6

4
3
3

7
4
4
.3

5
0
.3

4
3
5

6
4
.8

0
2
8
3
.8

6
8
5

2
3
8
8
5
2
4
.9

1

1
3
6

1
9
0
9
5
1
1
-
4
 1

0
X

0
.1

4
4
8

2
0
7
9
.0

5
0
.2

1
7
3

1
4
9
6
.8

0
0
.0

7
2
5

8
9
.3

3
0
.4

7
4
1

8
2
.0

0
2
9
1
.6

6
9
0

2
2
1
1
8
8
6
.8

9

1
3
7

1
9
0
9
5
1
1
-
5
 1

0
X

0
.5

0
3
5

6
2
1
6
.8

1
4
.3

2
0
3

1
2
0
7
8
.2

5
0
.1

5
2
7

1
7
1
.3

3
0
.6

3
7
4

1
0
8
.6

7
3
6
2
.1

6
1
2

2
7
0
5
6
1
3
.6

1

1
3
8

1
9
0
9
5
1
1
-
6
 1

0
X

0
.4

0
5
4

5
0
3
8
.6

4
1
.1

5
9
9

3
8
7
3
.9

8
0
.2

0
5
9

2
2
4
.0

0
0
.6

6
3
9

1
1
2
.1

3
2
9
1
.8

1
8
4

2
1
5
7
1
9
4
.7

1

1
3
9

R
IN

S
E

0
.0

0
5
3

4
2
7
.7

9
0
.6

1
2
6

2
3
9
6
.9

6
-
0
.0

0
6
7

6
.0

0
-
0
.0

0
2
8

1
.3

3
0
.0

1
1
8

1
4
3
.3

4

1
4
0

R
IN

S
E

0
.0

0
0
5

3
6
8
.9

0
0
.3

4
1
8

1
7
3
6
.8

4
-
0
.0

0
9
1

3
.6

7
-
0
.0

0
0
9

1
.6

0
0
.0

1
0
4

1
3
3
.3

4

1
4
1

C
C

V
1
0
3
.7

3
5
7

1
1
8
1
1
4
9
.4

0
2
0
0
.4

3
3
2

5
2
3
7
9
2
.6

5
9
.9

9
8
8

1
0
3
0
2
.9

4
1
0
.5

4
7
0

1
7
3
8
.3

6
1
0
.4

9
7
5

7
7
4
4
7
.3

3

1
4
2

C
C

B
0
.0

0
9
5

4
3
7
.7

9
0
.2

0
3
4

1
3
2
0
.1

2
-
0
.0

0
4
3

7
.6

7
0
.0

0
1
6

1
.8

7
0
.0

0
7
5

1
0
3
.3

4

1
4
3

IP
1
9
1
0
0
2
-
2
M

B
 .
..

0
.0

1
5
1

4
9
7
.8

0
0
.2

6
9
3

1
4
8
6
.8

0
-
0
.0

0
5
4

6
.6

7
-
0
.0

0
6
5

0
.6

7
0
.0

1
0
5

1
2
3
.3

4

1
4
4

IM
1
9
1
0
0
2
-
2
L
C

S
...

9
7
.3

8
2
8

1
0
8
7
5
4
8
.4

3
1
7
8
.9

9
7
0

4
6
4
6
8
4
.0

7
9
.5

0
0
1

9
4
4
3
.7

6
1
0
.0

2
0
2

1
6
1
9
.9

5
9
.8

5
4
9

7
0
0
9
7
.5

3

1
4
5

1
9
0
9
2
1
7
-
2
 1

0
X

0
.1

6
9
7

2
2
0
4
.6

2
0
.2

8
2
1

1
6
1
3
.4

9
0
.1

7
9
0

1
8
9
.0

0
1
.4

6
5
9

2
3
2
.4

0
1
5
.4

7
7
7

1
0
7
7
9
2
.2

6

1
4
6

1
9
0
9
2
1
7
-
2
L
 5

0
X

0
.0

3
1
6

6
8
8
.9

2
-
0
.0

0
1
6

8
6
6
.7

3
0
.0

3
6
3

4
6
.6

7
0
.3

3
6
9

5
3
.6

0
3
.0

7
7
4

2
0
9
4
7
.8

2

1
4
7

1
9
0
9
2
1
7
-
2
M

S
 1

0
X

9
6
.8

5
6
2

1
0
7
7
1
2
6
.5

2
1
7
9
.3

4
8
7

4
5
2
9
3
3
.6

4
9
.7

3
3
3

9
6
8
4
.2

3
1
1
.2

7
2
7

1
8
1
4
.6

4
2
5
.4

5
8
8

1
8
0
9
8
0
.4

3

1
4
8

1
9
0
9
2
1
7
-
2
M

S
D

 .
..

9
7
.0

2
8
2

1
0
7
5
8
1
2
.9

5
1
7
7
.0

3
0
0

4
5
5
5
0
6
.7

8
9
.5

7
7
4

9
5
1
0
.4

6
1
1
.3

3
2
1

1
8
1
8
.6

4
2
4
.9

5
4
8

1
7
7
7
7
6
.0

3

1
4
9

1
9
0
9
2
1
7
-
2
A

 1
0
X

9
7
.7

0
6
1

1
0
9
0
1
9
7
.6

0
1
8
6
.6

6
5
3

4
8
2
0
5
0
.0

7
9
.7

4
4
9

9
7
0
2
.5

8
1
1
.3

5
9
6

1
8
3
4
.6

4
2
5
.1

3
3
7

1
7
8
8
8
7
.7

8

1
5
0

1
9
0
9
2
1
7
-
3
 1

0
X

0
.1

5
4
1

2
1
0
1
.2

7
0
.0

9
1
6

1
1
3
6
.7

6
0
.1

9
2
0

2
0
3
.3

3
1
.2

6
0
2

2
0
6
.5

3
1
4
.9

5
4
6

1
0
5
7
9
1
.3

4

1
5
1

1
9
0
9
2
1
7
-
6
 1

0
X

0
.0

3
9
5

7
3
2
.2

5
0
.0

6
1
6

9
7
6
.7

4
-
0
.0

1
0
4

2
.0

0
-
0
.0

0
3
7

1
.0

7
0
.0

1
5
7

1
5
3
.3

4

1
5
2

1
9
0
9
2
1
7
-
7
 1

0
X

0
.0

1
2
5

4
6
2
.2

4
0
.0

2
9
5

9
0
0
.0

7
-
0
.0

0
7
2

5
.0

0
-
0
.0

0
4
6

0
.9

3
0
.0

1
8
3

1
7
0
.0

1

1
5
3

C
C

V
1
0
2
.1

8
0
2

1
1
3
3
2
8
7
.2

5
1
9
3
.9

3
7
6

4
9
8
2
1
0
.0

6
9
.9

3
3
1

9
9
2
0
.0

4
1
0
.3

5
9
3

1
6
6
3
.2

9
1
0
.2

5
2
2

7
3
1
4
0
.4

9

1
5
4

C
C

B
0
.0

1
0
3

4
4
2
.2

4
0
.1

7
2
2

1
2
5
6
.7

7
-
0
.0

0
3
6

8
.3

3
-
0
.0

0
3
7

1
.0

7
0
.0

0
5
2

8
6
.6

7

1
5
5

1
9
0
9
2
1
7
-
8
 1

0
X

0
.1

2
0
7

1
6
9
0
.1

1
0
.0

4
6
5

1
0
3
0
.0

8
0
.2

5
5
8

2
6
2
.3

3
0
.3

8
9
8

6
3
.7

3
1
2
.0

1
6
4

8
3
1
6
5
.6

0

135 of 371



P
ag

e
 4

6
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

6
3
  
C

u
  
[ 

2
 ]

6
6
  
Z
n
  
[ 

2
 ]

7
5
  
A

s 
 [

 2
 ]

7
8
  
S
e
  
[ 

2
 ]

8
8
  
S
r 

 [
 2

 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
5
6

1
9
0
9
2
1
7
-
9
 1

0
X

0
.2

5
1
2

3
1
9
7
.0

2
0
.1

2
3
0

1
2
3
6
.7

7
0
.2

3
5
0

2
4
7
.3

3
0
.4

3
5
7

7
2
.6

7
1
1
.9

4
0
1

8
4
9
6
5
.9

0

1
5
7

1
9
0
9
2
3
2
-
1
 1

0
X

0
.0

2
9
6

6
9
1
.1

4
0
.1

0
9
8

1
1
9
3
.4

3
0
.1

9
0
8

2
0
0
.6

7
0
.1

7
0
2

2
8
.9

3
9
.4

6
1
5

6
6
1
7
1
.2

6

1
5
8

1
9
0
9
2
3
2
-
2
 1

0
X

0
.2

4
6
8

3
1
1
9
.2

3
0
.2

3
6
5

1
5
3
0
.1

5
0
.2

0
9
5

2
2
1
.3

3
0
.1

8
0
0

3
0
.8

0
9
.5

0
7
6

6
7
0
9
5
.1

8

1
5
9

1
9
0
9
2
3
2
-
3
 1

0
X

0
.0

3
7
0

7
7
7
.8

1
0
.0

7
6
6

1
1
0
3
.4

3
0
.2

0
1
5

2
1
0
.6

7
0
.1

8
7
4

3
1
.8

7
9
.6

6
2
4

6
7
3
6
2
.1

2

1
6
0

1
9
0
9
2
3
2
-
4
 1

0
X

0
.1

2
0
9

1
7
0
0
.1

1
1
.3

0
2
6

4
2
7
4
.0

8
0
.2

1
1
0

2
2
1
.3

3
0
.1

8
8
4

3
1
.8

7
9
.8

0
8
5

6
8
5
7
4
.3

0

1
6
1

1
9
0
9
2
4
1
-
3
 1

0
X

0
.2

5
6
8

3
1
8
2
.5

8
0
.5

9
6
8

2
4
4
3
.6

2
0
.2

9
6
2

3
0
7
.0

0
0
.1

9
6
4

3
2
.9

3
1
9
.6

6
1
6

1
3
8
6
4
9
.8

0

1
6
2

1
9
0
9
2
4
1
-
4
 1

0
X

0
.1

3
8
3

1
8
8
9
.0

2
3
.8

3
4
5

1
0
6
9
7
.2

6
0
.2

5
3
5

2
6
2
.3

3
0
.1

9
3
0

3
2
.5

3
1
9
.3

9
3
8

1
3
6
0
6
0
.2

3

1
6
3

1
9
0
9
2
4
1
-
5
 1

0
X

0
.0

9
2
3

1
4
0
4
.5

2
0
.1

6
4
5

1
3
4
6
.7

8
0
.0

7
5
3

8
8
.6

7
0
.0

4
3
3

8
.8

0
1
6
.4

3
6
0

1
1
6
5
1
4
.7

7

1
6
4

1
9
0
9
2
4
1
-
6
 1

0
X

0
.0

5
1
3

9
3
1
.1

5
0
.0

6
7
8

1
0
9
3
.4

2
0
.0

8
8
1

9
9
.0

0
0
.0

3
8
4

7
.8

7
1
6
.5

3
3
1

1
1
4
0
4
1
.0

2

1
6
5

C
C

V
1
0
2
.2

1
3
5

1
1
5
2
9
1
3
.9

8
1
9
6
.7

4
5
8

5
0
5
9
9
7
.2

9
9
.8

4
2
7

9
8
9
2
.0

2
1
0
.4

2
6
9

1
7
0
2
.6

3
1
0
.5

6
9
9

7
5
6
9
6
.1

1

1
6
6

C
C

B
0
.0

0
9
8

4
4
2
.2

3
0
.1

8
8
8

1
2
9
6
.7

8
-
0
.0

0
5
3

6
.6

7
-
0
.0

0
5
6

0
.8

0
0
.0

0
9
1

1
1
3
.3

4

1
6
7

1
9
0
9
2
4
1
-
7
 1

0
X

0
.1

2
4
0

1
7
5
6
.7

8
0
.1

8
4
0

1
3
9
6
.8

1
0
.2

7
2
5

2
8
7
.0

0
0
.1

7
4
2

3
0
.0

0
1
9
.3

3
3
9

1
3
6
2
9
6
.7

0

1
6
8

1
9
0
9
2
4
1
-
8
 1

0
X

0
.2

1
3
0

2
7
2
1
.3

8
0
.7

7
2
4

2
9
2
0
.4

2
0
.2

9
0
2

3
0
1
.3

3
0
.1

9
6
5

3
3
.2

0
1
9
.3

0
6
8

1
3
5
5
8
3
.9

3

1
6
9

1
9
0
9
2
4
1
-
9
 1

0
X

0
.0

0
6
1

4
0
2
.2

3
0
.0

7
0
4

1
0
1
6
.7

4
-
0
.0

0
7
6

4
.6

7
-
0
.0

0
2
0

1
.3

3
0
.0

1
9
8

1
8
3
.3

4

1
7
0

1
9
0
9
2
4
1
-
1
0
 1

0
X

0
.0

4
7
9

8
4
5
.5

9
0
.0

5
6
0

9
9
0
.0

8
-
0
.0

0
6
9

5
.3

3
-
0
.0

0
6
5

0
.6

7
0
.0

0
9
0

1
1
3
.3

4

1
7
1

1
9
0
9
4
3
8
-
5
 1

0
X

0
.2

6
1
5

3
5
3
1
.5

4
0
.5

7
5
3

2
4
6
0
.3

0
0
.5

4
6
0

6
0
2
.6

8
0
.7

3
9
2

1
3
0
.1

3
4
4
.6

3
4
8

3
5
4
6
3
5
.7

6

1
7
2

1
9
0
9
4
3
8
-
6
 1

0
X

0
.0

5
1
9

1
0
0
4
.4

9
0
.6

0
1
9

2
5
1
3
.6

2
0
.5

2
1
3

5
6
9
.0

1
0
.7

1
3
2

1
2
3
.8

7
4
4
.9

0
8
0

3
5
1
2
1
2
.9

5

1
7
3

R
IN

S
E

-
0
.0

0
1
7

3
3
4
.4

5
0
.2

9
3
4

1
6
1
0
.1

6
-
0
.0

0
7
0

5
.3

3
-
0
.0

0
6
5

0
.6

7
0
.0

1
0
8

1
3
0
.0

1

1
7
4

R
IN

S
E

0
.0

0
2
4

3
8
2
.2

3
0
.3

2
2
3

1
6
6
0
.1

6
-
0
.0

0
8
4

4
.0

0
0
.0

0
0
5

1
.7

3
0
.0

0
5
9

9
6
.6

7

1
7
5

C
C

V
1
0
2
.5

2
4
7

1
1
5
6
4
5
8
.0

8
1
9
7
.6

7
3
8

5
1
1
2
7
9
.6

0
1
0
.1

2
6
1

1
0
1
3
1
.1

8
1
0
.4

7
8
8

1
7
1
1
.0

2
1
0
.3

4
1
1

7
4
4
4
2
.7

8

1
7
6

C
C

B
0
.0

1
0
1

4
4
6
.6

8
0
.2

1
1
3

1
3
5
0
.1

1
-
0
.0

0
6
9

5
.3

3
-
0
.0

0
1
1

1
.4

7
0
.0

0
2
5

7
0
.0

0

1
7
7

F
P

1
9
0
9
2
7
-
3
M

B
...

0
.0

2
9
5

6
4
5
.5

8
1
.1

6
0
0

3
5
9
3
.9

0
-
0
.0

0
5
4

6
.6

7
-
0
.0

0
5
6

0
.8

0
0
.0

0
2
9

7
3
.3

3

1
7
8

Z
Z
Z

1
7
9

IM
1
9
0
9
3
0
-
3
L
C

S
...

9
8
.4

9
5
8

1
1
0
2
2
8
3
.4

0
1
8
0
.0

1
2
7

4
6
3
6
7
7
.0

2
9
.5

2
7
5

9
5
1
4
.4

6
1
0
.0

3
8
5

1
6
2
6
.3

5
9
.7

8
9
0

6
9
7
9
9
.3

7

1
8
0

1
9
0
9
4
7
9
-
1
 1

0
X

0
.0

8
8
8

1
3
4
8
.9

7
3
.4

1
2
7

9
5
0
3
.1

7
0
.1

6
1
9

1
7
4
.3

3
0
.0

0
8
2

3
.0

7
2
9
.8

6
0
7

2
1
4
1
7
7
.7

6

1
8
1

1
9
0
9
4
7
9
-
2
 1

0
X

0
.0

3
0
5

7
1
4
.4

7
0
.2

2
8
5

1
4
9
3
.4

6
0
.1

6
2
6

1
7
6
.6

7
0
.0

0
5
4

2
.6

7
2
8
.8

8
8
7

2
0
9
0
8
4
.5

0

1
8
2

1
9
0
9
5
1
3
-
1
 1

0
X

0
.5

5
5
3

6
5
7
5
.8

5
3
2
.3

0
6
1

8
1
8
3
9
.0

5
0
.5

4
9
1

5
6
8
.6

8
0
.0

1
4
6

4
.1

3
4
.2

9
9
1

3
0
9
8
4
.4

6

1
8
3

1
9
0
9
5
1
3
-
1
L
 5

0
X

0
.0

9
6
9

1
4
7
6
.7

5
3
.9

6
5
2

1
1
2
5
4
.2

8
0
.0

9
5
1

1
0
9
.3

3
-
0
.0

0
1
2

1
.6

0
0
.8

7
3
6

6
4
0
8
.2

9

1
8
4

1
9
0
9
5
1
3
-
1
M

S
 1

0
X

9
8
.9

7
0
5

1
1
2
0
6
9
6
.5

2
2
0
0
.5

6
8
7

5
0
6
1
1
0
.4

3
1
0
.0

7
7
9

1
0
3
0
6
.6

1
9
.5

6
6
5

1
5
6
8
.2

1
1
4
.5

4
6
7

1
0
6
0
8
6
.5

0

1
8
5

1
9
0
9
5
1
3
-
1
M

S
D

 .
..

1
0
1
.3

0
3
4

1
1
5
4
6
7
8
.6

7
2
0
4
.0

6
3
2

5
1
9
9
7
4
.6

4
1
0
.3

1
1
5

1
0
5
5
3
.1

0
9
.6

3
4
9

1
5
8
9
.8

1
1
4
.9

5
7
9

1
0
9
8
1
1
.9

5

1
8
6

1
9
0
9
5
1
3
-
1
A

 1
0
X

1
0
0
.3

6
8
1

1
1
3
9
6
3
4
.2

9
2
1
2
.1

0
8
2

5
3
3
1
2
9
.2

4
1
0
.1

8
1
2

1
0
5
2
3
.7

6
9
.7

1
0
4

1
5
9
6
.0

8
1
4
.3

2
7
6

1
0
6
1
1
6
.8

0

136 of 371



P
ag

e
 4

7
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

6
3
  
C

u
  
[ 

2
 ]

6
6
  
Z
n
  
[ 

2
 ]

7
5
  
A

s 
 [

 2
 ]

7
8
  
S
e
  
[ 

2
 ]

8
8
  
S
r 

 [
 2

 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
8
7

C
C

V
1
0
2
.0

6
0
7

1
1
6
9
3
2
3
.0

1
1
9
8
.0

9
7
0

5
1
8
8
1
5
.5

7
9
.9

1
1
1

1
0
1
1
1
.8

3
1
0
.2

9
5
5

1
7
0
7
.6

9
1
0
.5

8
1
0

7
7
0
8
2
.8

7

1
8
8

C
C

B
0
.0

1
1
6

4
7
1
.1

3
0
.2

3
8
0

1
4
3
3
.4

6
-
0
.0

0
6
6

5
.6

7
-
0
.0

0
4
8

0
.9

3
0
.0

1
0
4

1
2
3
.3

4

1
8
9

1
9
0
9
5
1
3
-
2
 1

0
X

1
.3

1
8
3

1
5
2
8
0
.6

2
1
1
.0

4
2
8

2
8
5
7
5
.8

3
0
.5

2
2
6

5
4
6
.0

1
0
.0

1
1
0

3
.6

0
3
.1

3
9
3

2
2
9
4
0
.6

6

1
9
0

1
9
0
9
5
1
4
-
1
 1

0
X

0
.2

9
3
3

3
7
0
3
.8

0
5
.8

9
7
7

1
5
9
3
8
.3

5
0
.2

4
1
1

2
5
8
.6

7
0
.0

1
6
7

4
.5

3
4
.6

2
9
1

3
3
8
3
6
.7

6

1
9
1

1
9
0
9
5
1
4
-
2
 1

0
X

0
.1

2
3
8

1
8
0
9
.0

1
1
.6

5
6
4

5
1
6
4
.3

8
0
.2

4
9
9

2
7
3
.0

0
0
.0

0
8
2

3
.2

0
3
.3

3
7
9

2
4
7
0
9
.6

9

1
9
2

1
9
0
9
5
2
6
-
1
 1

0
X

0
.4

7
9
0

5
9
0
7
.8

1
0
.4

7
9
4

2
1
7
6
.9

2
0
.0

2
2
8

3
7
.0

0
0
.1

8
3
8

3
2
.5

3
1
1
7
.0

2
8
4

8
5
5
1
0
2
.1

0

1
9
3

1
9
0
9
5
2
6
-
1
L
 5

0
X

0
.0

3
8
6

8
1
0
.0

3
0
.4

1
5
4

1
9
9
3
.5

5
0
.0

0
2
9

1
5
.6

7
0
.0

2
2
4

5
.4

7
2
3
.2

2
1
0

1
6
5
3
3
0
.8

1

1
9
4

1
9
0
9
5
2
6
-
1
M

S
 1

0
X

9
5
.4

0
1
9

1
1
0
8
0
0
4
.9

9
1
7
8
.1

1
6
8

4
6
7
1
9
9
.5

0
9
.6

0
0
9

9
8
3
9
.3

2
9
.8

5
3
1

1
6
5
7
.0

2
1
2
6
.2

5
2
6

9
2
8
1
9
4
.4

6

1
9
5

1
9
0
9
5
2
6
-
1
M

S
D

 .
..

9
6
.4

5
7
9

1
1
1
0
5
6
9
.7

8
1
7
9
.4

7
4
2

4
7
0
1
3
9
.4

5
9
.3

8
1
6

9
6
6
0
.5

5
9
.8

8
6
2

1
6
4
7
.8

2
1
2
9
.1

6
6
6

9
3
3
7
1
2
.2

2

1
9
6

1
9
0
9
5
2
6
-
1
A

 1
0
X

9
8
.7

8
7
4

1
1
3
2
3
1
4
.6

4
1
9
8
.0

1
0
3

5
1
6
8
6
4
.4

6
9
.7

4
7
4

1
0
0
2
7
.1

1
1
0
.0

0
0
4

1
6
5
9
.4

2
1
2
6
.1

5
3
8

9
2
1
1
6
1
.8

3

1
9
7

1
9
0
9
5
2
6
-
2
 1

0
X

0
.1

2
4
7

1
7
9
7
.9

0
0
.2

2
1
4

1
5
2
0
.1

4
0
.0

2
9
4

4
3
.0

0
0
.2

0
6
4

3
5
.8

7
1
1
6
.7

1
3
8

8
4
5
6
8
8
.9

5

1
9
8

1
9
0
9
5
4
9
-
1
 1

0
X

2
.0

3
1
9

2
3
4
3
1
.3

7
8
.1

1
3
8

2
2
1
0
2
.3

7
0
.6

0
2
2

6
3
0
.0

1
0
.1

5
3
1

2
6
.9

3
9
1
.0

7
0
0

6
6
8
8
4
9
.5

7

1
9
9

C
C

V
1
0
0
.7

8
3
5

1
1
5
2
9
3
4
.5

4
1
9
8
.8

2
2
9

5
1
4
7
5
4
.5

5
9
.7

0
9
2

1
0
0
6
6
.4

5
1
0
.4

0
9
1

1
7
2
3
.6

9
1
0
.5

1
7
8

7
6
1
9
8
.3

6

2
0
0

C
C

B
0
.0

1
5
4

5
1
2
.2

4
0
.1

7
6
9

1
2
9
0
.1

1
-
0
.0

0
8
1

4
.3

3
-
0
.0

0
0
5

1
.6

0
0
.0

0
7
7

1
0
6
.6

7

2
0
1

1
9
0
9
5
4
9
-
2
 1

0
X

0
.0

5
5
9

1
0
1
5
.6

0
0
.4

3
0
0

2
0
5
3
.5

6
0
.1

1
7
7

1
3
5
.0

0
0
.0

1
8
1

4
.8

0
8
7
.0

0
8
0

6
3
4
5
1
0
.3

0

2
0
2

1
9
0
9
5
4
9
-
3
 1

0
X

0
.0

6
4
1

1
1
0
8
.9

4
3
.0

9
5
1

9
0
3
9
.6

2
0
.1

8
1
5

1
9
9
.3

3
0
.0

5
2
8

1
0
.5

3
8
8
.7

0
5
5

6
4
6
1
6
2
.4

0

2
0
3

1
9
0
9
5
5
2
-
1
 1

0
X

7
.8

5
8
1

8
5
7
1
5
.6

6
4
7
.5

7
5
5

1
1
3
3
2
8
.8

5
0
.1

3
7
2

1
4
9
.3

3
0
.0

4
8
4

9
.3

3
5
9
1
.2

1
9
8

4
2
3
1
4
3
1
.2

9

2
0
4

1
9
0
9
5
5
2
-
2
 1

0
X

0
.6

0
1
6

6
8
5
0
.4

2
2
.8

2
0
2

7
4
8
2
.0

3
0
.1

1
7
7

1
2
9
.6

7
0
.0

2
7
5

6
.0

0
5
9
1
.4

7
3
7

4
2
0
6
8
3
3
.6

9

2
0
5

1
9
0
9
5
5
3
-
1
 1

0
X

0
.3

1
2
7

3
7
8
4
.9

3
3
.9

4
2
5

1
0
1
0
0
.1

7
0
.3

6
0
3

3
7
2
.3

4
0
.0

6
2
3

1
1
.6

0
1
3
4
0
.8

6
5
2

9
6
1
8
5
8
9
.4

4

2
0
6

1
9
0
9
5
5
3
-
2
 1

0
X

0
.1

6
9
7

2
2
1
6
.8

6
1
.8

6
2
5

5
2
3
4
.4

3
0
.3

6
7
6

3
7
8
.3

4
0
.0

6
4
1

1
1
.8

7
1
3
4
4
.9

3
8
1

9
6
7
9
9
9
3
.6

1

2
0
7

R
IN

S
E

0
.0

1
7
8

5
4
4
.4

6
0
.3

2
6
3

1
6
7
0
.1

6
-
0
.0

0
7
4

5
.0

0
-
0
.0

0
1
5

1
.4

7
0
.0

3
0
8

2
6
3
.3

5

2
0
8

R
IN

S
E

0
.0

0
6
7

4
2
7
.7

9
0
.3

6
8
8

1
7
6
3
.5

1
-
0
.0

0
7
0

5
.3

3
0
.0

0
2
8

2
.1

3
0
.0

2
7
4

2
4
3
.3

5

2
0
9

C
C

V
1
0
1
.4

3
3
2

1
1
5
0
0
9
1
.3

4
1
9
7
.0

1
1
4

5
0
9
7
4
3
.4

6
9
.7

7
7
8

9
9
5
1
.7

4
1
0
.4

0
2
5

1
7
0
7
.4

3
1
0
.4

7
7
8

7
5
2
0
0
.8

0

2
1
0

C
C

B
0
.0

1
7
9

5
2
7
.8

0
0
.2

7
9
5

1
5
2
6
.8

0
-
0
.0

0
5
1

7
.0

0
-
0
.0

0
7
4

0
.5

3
0
.0

2
0
3

1
8
6
.6

8

2
1
1

IP
1
9
1
0
0
4
-
5
M

B
 .
..

0
.0

2
6
0

6
2
1
.1

3
0
.1

1
6
9

1
1
5
6
.7

6
-
0
.0

0
5
9

6
.3

3
-
0
.0

0
7
5

0
.5

3
0
.0

1
8
9

1
8
0
.0

1

2
1
2

IM
1
9
1
0
0
4
-
5
L
C

S
...

9
3
.2

6
4
8

1
0
6
6
7
4
7
.9

4
1
6
9
.6

8
1
9

4
4
1
5
5
7
.1

7
9
.0

4
1
3

9
1
1
2
.2

4
9
.2

0
9
6

1
5
2
4
.8

7
9
.8

4
1
0

7
0
3
7
8
.6

2

2
1
3

1
9
0
9
5
6
4
-
2
1
 1

0
X

2
.1

9
6
5

2
5
6
0
5
.7

1
5
.3

1
1
0

1
4
9
7
0
.7

2
0
.8

9
7
6

9
2
6
.7

0
0
.3

1
3
2

5
3
.8

7
4
3
.8

6
6
1

3
1
7
8
5
2
.7

8

2
1
4

1
9
0
9
5
6
4
-
2
2
 1

0
X

2
.9

9
3
2

3
4
8
6
4
.8

7
8
.6

3
5
0

2
3
5
4
7
.7

7
1
.5

4
6
2

1
6
1
5
.7

5
0
.5

1
0
6

8
7
.0

7
1
1
3
.9

6
5
2

8
5
2
2
4
6
.5

5

2
1
5

1
9
0
9
5
6
5
-
1
 1

0
X

3
.7

5
2
5

4
4
1
3
9
.4

0
9
.5

3
0
7

2
5
9
5
4
.8

8
1
.5

3
4
0

1
6
0
5
.7

5
0
.4

7
3
5

8
1
.7

3
6
2
.9

0
6
1

4
6
8
8
7
0
.2

3

2
1
6

1
9
0
9
5
6
5
-
2
 1

0
X

2
.4

3
6
9

2
8
5
7
5
.0

7
6
.4

0
4
1

1
7
7
2
0
.2

7
1
.1

4
5
9

1
1
9
7
.7

2
0
.3

9
6
1

6
8
.1

3
6
4
.2

1
2
6

4
7
7
7
8
9
.0

8

2
1
7

1
9
0
9
5
6
5
-
3
 1

0
X

2
.1

4
1
9

2
5
2
1
8
.5

2
5
.7

8
9
9

1
6
0
6
8
.5

6
0
.9

3
8
9

9
8
6
.3

6
0
.3

3
1
7

5
7
.4

7
6
3
.0

9
5
4

4
6
8
5
0
8
.4

0

137 of 371



P
ag

e
 4

8
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

6

A
n
al

yt
e
 T

ab
le

6
3
  
C

u
  
[ 

2
 ]

6
6
  
Z
n
  
[ 

2
 ]

7
5
  
A

s 
 [

 2
 ]

7
8
  
S
e
  
[ 

2
 ]

8
8
  
S
r 

 [
 2

 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
1
8

1
9
0
9
5
6
5
-
3
L
 5

0
X

0
.5

4
2
1

6
5
1
2
.5

0
1
.4

0
1
4

4
5
2
4
.1

4
0
.1

9
3
1

2
0
9
.6

7
0
.0

6
9
6

1
3
.2

0
1
2
.4

9
0
7

9
0
6
2
5
.2

2

2
1
9

1
9
0
9
5
6
5
-
3
M

S
 1

0
X

9
6
.5

2
0
3

1
1
0
4
1
1
0
.7

6
1
7
7
.5

5
0
6

4
5
8
7
5
7
.5

1
1
0
.1

8
2
0

1
0
3
3
7
.3

1
9
.3

7
3
4

1
5
5
2
.4

8
7
0
.4

6
3
7

5
2
4
2
3
7
.2

3

2
2
0

1
9
0
9
5
6
5
-
3
M

S
D

 .
..

9
6
.1

8
9
3

1
0
9
7
2
8
6
.1

0
1
7
8
.0

7
5
7

4
5
9
1
1
9
.9

4
9
.9

8
6
9

1
0
2
7
2
.5

9
9
.4

7
1
4

1
5
6
4
.2

1
7
0
.2

3
0
2

5
1
1
9
9
9
.1

2

2
2
1

C
C

V
1
0
0
.8

2
5
4

1
1
4
6
9
0
9
.4

0
1
9
4
.7

0
3
9

5
0
2
7
8
6
.0

0
9
.6

5
5
4

9
8
9
2
.3

6
1
0
.2

1
2
5

1
6
8
1
.9

6
1
0
.3

3
1
1

7
4
6
8
4
.6

0

2
2
2

C
C

B
0
.0

1
1
3

4
6
3
.3

5
0
.2

0
7
8

1
3
4
6
.7

8
-
0
.0

1
1
2

1
.3

3
0
.0

0
1
4

1
.8

7
0
.0

1
1
8

1
3
3
.3

4

2
2
3

1
9
0
9
5
6
5
-
3
A

 1
0
X

9
9
.8

0
7
8

1
1
3
4
4
8
5
.9

6
1
8
9
.9

1
1
9

4
9
4
5
1
1
.0

6
1
0
.3

2
1
3

1
0
4
7
8
.3

8
9
.6

8
4
5

1
5
9
3
.6

8
7
2
.9

8
6
0

5
3
4
9
1
1
.8

9

2
2
4

1
9
0
9
5
6
5
-
4
 1

0
X

4
.4

3
2
3

5
0
9
2
6
.8

4
4
5
.3

5
6
5

1
1
9
2
2
6
.9

2
1
.1

7
5
4

1
2
0
7
.0

5
0
.3

9
5
5

6
7
.0

7
6
0
.9

0
6
7

4
4
2
8
1
4
.7

4

2
2
5

1
9
0
9
5
6
5
-
5
 1

0
X

2
.4

6
8
4

2
8
4
8
7
.1

0
6
.7

2
0
8

1
8
2
4
4
.2

3
1
.1

9
1
0

1
2
3
6
.0

5
0
.3

3
7
6

5
7
.4

7
7
0
.5

4
2
4

5
1
4
3
8
4
.5

0

2
2
6

1
9
0
9
5
6
5
-
6
 1

0
X

2
.2

1
4
2

2
5
6
3
9
.0

8
1
3
.0

3
2
8

3
4
5
5
7
.7

2
0
.9

4
3
0

9
7
4
.0

3
0
.3

4
7
0

5
9
.0

7
5
9
.6

4
1
9

4
3
6
1
9
3
.1

2

2
2
7

1
9
0
9
5
9
4
-
1
 1

0
X

0
.0

3
8
7

7
3
8
.9

2
1
.8

7
1
2

4
7
6
7
.5

6
-
0
.0

0
6
0

6
.3

3
0
.0

0
2
5

2
.0

0
0
.1

0
7
9

8
0
6
.7

3

2
2
8

Z
Z
Z

2
2
9

1
9
1
0
0
1
3
-
1
 1

0
X

4
6
.8

0
4
9

4
9
4
9
2
3
.4

7
4
5
.0

6
1
9

1
0
9
7
8
8
.7

6
0
.3

0
3
5

2
9
8
.3

3
0
.1

3
9
2

2
2
.9

3
3
.7

1
1
2

2
4
7
8
6
.8

6

2
3
0

1
9
1
0
0
3
4
-
2
1
 1

0
X

2
.6

9
5
8

3
0
2
8
0
.2

7
6
.7

7
9
3

1
8
2
0
4
.2

0
0
.8

0
4
9

8
1
7
.0

2
0
.3

2
2
9

5
3
.6

0
8
4
.9

9
0
5

6
0
6
6
6
4
.4

0

2
3
1

1
9
1
0
0
3
4
-
2
2
 1

0
X

6
.6

0
0
4

7
3
5
3
1
.6

1
2
0
.7

9
4
7

5
3
4
4
5
.4

4
1
.8

7
2
3

1
8
8
0
.1

2
0
.8

8
4
2

1
4
3
.6

0
1
2
4
.8

7
8
6

9
0
8
3
9
9
.9

9

2
3
2

1
9
1
0
0
3
5
-
1
 1

0
X

4
.6

8
7
0

5
3
3
7
1
.0

4
1
2
.8

1
3
6

3
3
7
8
9
.5

2
1
.6

7
6
4

1
7
3
5
.7

7
0
.5

8
9
0

9
8
.1

3
4
7
.8

6
0
3

3
5
1
3
2
3
.1

8

2
3
3

C
C

V
1
0
0
.3

8
5
7

1
1
2
3
3
1
4
.9

6
1
9
6
.3

7
8
2

4
9
7
1
2
2
.0

4
9
.7

7
1
8

9
8
1
7
.3

1
1
0
.2

3
6
2

1
6
5
8
.0

9
1
0
.3

7
6
6

7
3
4
7
9
.1

0

2
3
4

C
C

B
0
.0

0
2
9

3
6
4
.4

5
0
.1

7
3
7

1
2
1
3
.4

3
-
0
.0

0
8
2

4
.0

0
0
.0

0
1
7

1
.8

7
0
.0

0
4
9

8
3
.3

4

2
3
5

1
9
1
0
0
3
5
-
2
 1

0
X

5
.9

8
5
7

6
5
6
8
1
.9

5
1
1
.3

2
1
4

2
9
2
7
0
.5

8
1
.3

9
5
6

1
3
8
6
.4

0
0
.4

3
7
5

7
0
.8

0
5
5
.1

8
5
0

3
8
6
2
7
8
.4

3

2
3
6

1
9
1
0
0
3
5
-
3
 1

0
X

7
.9

2
0
8

8
7
8
4
2
.4

6
2
0
.9

0
3
5

5
3
4
9
8
.8

7
1
.9

6
3
7

1
9
5
4
.7

9
0
.7

1
4
3

1
1
5
.8

7
7
4
.9

0
2
4

5
3
5
1
5
0
.6

3

2
3
7

1
9
1
0
0
3
5
-
3
L
 5

0
X

1
.5

9
9
4

1
8
0
4
5
.6

9
4
.5

1
6
3

1
2
1
0
4
.9

6
0
.3

8
5
5

3
9
1
.3

4
0
.1

4
0
0

2
4
.1

3
1
4
.7

9
8
9

1
0
4
3
0
1
.4

1

2
3
8

1
9
1
0
0
3
5
-
3
M

S
 1

0
X

1
0
0
.8

3
7
7

1
1
0
5
7
3
0
.0

6
1
9
2
.4

1
3
9

4
7
8
8
5
2
.8

1
1
0
.9

8
9
2

1
0
8
5
8
.9

8
9
.6

3
4
4

1
5
2
9
.4

0
1
0
0
.5

3
0
1

7
2
9
7
6
3
.2

2

2
3
9

1
9
1
0
0
3
5
-
3
M

S
D

 .
..

9
8
.7

7
5
3

1
1
1
3
6
4
8
.3

6
1
9
1
.0

5
4
1

4
8
3
1
1
0
.4

0
1
0
.8

1
0
7

1
0
9
3
3
.3

5
9
.3

8
6
7

1
5
3
2
.3

4
8
5
.3

7
7
7

6
2
5
2
5
3
.0

7

2
4
0

1
9
1
0
0
3
5
-
3
A

 1
0
X

1
0
4
.8

5
6
3

1
1
7
4
2
1
9
.2

6
2
0
8
.0

4
5
2

5
1
9
3
7
5
.7

7
1
1
.2

4
3
2

1
1
3
4
1
.6

4
9
.9

7
9
9

1
6
1
7
.8

2
8
4
.1

1
8
9

6
0
7
5
2
4
.3

4

2
4
1

1
9
1
0
0
3
5
-
4
 1

0
X

5
.4

0
6
3

6
0
0
8
3
.0

9
1
5
.0

4
4
3

3
8
5
8
3
.5

4
1
.4

7
4
8

1
4
7
2
.7

4
0
.5

6
8
9

9
2
.6

7
6
5
.5

5
5
6

4
6
3
0
3
0
.2

9

2
4
2

1
9
1
0
0
3
5
-
5
 1

0
X

4
.5

2
2
8

5
1
2
7
6
.6

5
1
2
.9

2
6
6

3
4
1
6
6
.6

8
1
.3

9
9
0

1
4
2
9
.4

0
0
.4

9
4
2

8
2
.2

7
5
3
.0

2
2
7

3
8
4
5
0
5
.9

5

2
4
3

1
9
1
0
0
3
5
-
6
 1

0
X

3
.7

6
5
6

4
2
5
6
9
.6

7
1
4
.0

2
4
5

3
6
4
6
5
.2

9
1
.8

5
7
5

1
8
4
8
.4

5
0
.5

1
7
9

8
5
.7

3
5
8
.9

8
0
9

4
2
5
0
1
8
.2

3

2
4
4

R
IN

S
E

0
.0

0
5
1

4
1
0
.0

1
0
.4

2
4
2

1
8
8
0
.1

9
-
0
.0

0
8
1

4
.3

3
-
0
.0

0
4
9

0
.9

3
0
.0

0
7
7

1
0
6
.6

7

2
4
5

R
IN

S
E

0
.0

0
8
5

4
3
1
.1

3
0
.4

3
8
9

1
8
8
3
.5

2
-
0
.0

0
8
3

4
.0

0
-
0
.0

0
4
8

0
.9

3
0
.0

1
7
2

1
6
6
.6

8

2
4
6

C
C

V
1
0
0
.1

6
1
3

1
0
9
6
0
0
0
.7

6
1
9
2
.7

0
5
9

4
8
3
9
4
6
.9

2
9
.6

2
6
3

9
4
6
5
.1

1
1
0
.2

7
3
6

1
6
2
7
.1

5
1
0
.7

5
9
0

7
3
9
7
4
.7

5

2
4
7

C
C

B
0
.0

0
5
7

3
8
6
.6

8
0
.1

9
3
3

1
2
7
0
.1

1
-
0
.0

0
5
5

6
.3

3
-
0
.0

0
4
5

0
.9

3
0
.0

0
1
3

6
0
.0

0

2
4
8

IP
1
9
1
0
0
2
-
1
M

B
 .
..

0
.0

1
4
1

4
6
7
.7

9
0
.0

8
7
6

1
0
1
0
.0

8
-
0
.0

0
5
0

6
.6

7
-
0
.0

0
2
6

1
.2

0
0
.0

1
7
7

1
6
0
.0

1

138 of 371



P
ag

e
 4

9
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

6
3
  
C

u
  
[ 

2
 ]

6
6
  
Z
n
  
[ 

2
 ]

7
5
  
A

s 
 [

 2
 ]

7
8
  
S
e
  
[ 

2
 ]

8
8
  
S
r 

 [
 2

 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
4
9

IM
1
9
1
0
0
2
-
1
L
C

S
...

9
5
.7

5
3
3

1
0
2
6
9
5
1
.6

6
1
7
6
.8

4
8
7

4
3
5
9
2
7
.6

7
9
.2

9
4
9

9
0
4
6
.2

0
9
.9

0
5
0

1
5
3
7
.9

4
9
.7

7
8
6

6
6
4
2
8
.4

2

2
5
0

1
9
0
9
2
4
2
-
5
 1

0
X

0
.0

8
2
1

1
2
6
6
.7

3
0
.1

7
6
8

1
3
5
0
.1

1
0
.1

4
4
9

1
5
4
.3

3
0
.2

8
7
1

4
7
.4

7
1
7
.1

7
5
6

1
1
8
4
2
5
.2

6

2
5
1

1
9
0
9
2
4
2
-
5
L
 5

0
X

0
.0

2
4
4

6
0
4
.4

6
0
.0

5
8
4

1
0
1
6
.7

5
0
.0

3
2
5

4
3
.0

0
0
.0

5
6
6

1
0
.2

7
3
.4

7
8
3

2
2
9
0
7
.3

0

2
5
2

1
9
0
9
2
4
2
-
5
M

S
 1

0
X

9
3
.8

2
8
1

1
0
1
9
1
2
8
.4

3
1
6
9
.6

9
9
1

4
3
1
5
8
2
.2

6
9
.3

6
5
6

9
0
8
3
.8

9
1
0
.0

5
0
1

1
5
8
0
.2

1
2
6
.9

4
7
1

1
8
3
1
5
0
.4

1

2
5
3

1
9
0
9
2
4
2
-
5
M

S
D

 .
..

9
4
.7

1
7
0

1
0
2
3
4
3
5
.8

6
1
7
4
.2

4
0
9

4
3
7
5
7
4
.0

2
9
.4

6
7
7

9
1
6
4
.6

0
1
0
.0

2
0
8

1
5
6
7
.5

5
2
6
.5

3
4
5

1
8
2
5
0
0
.2

9

2
5
4

1
9
0
9
2
4
2
-
5
A

 1
0
X

9
7
.0

7
2
7

1
0
5
4
1
1
9
.1

3
1
8
5
.9

4
5
2

4
6
9
9
6
0
.3

3
9
.7

1
5
4

9
4
4
4
.7

6
1
0
.0

8
9
9

1
5
8
6
.2

1
2
7
.4

7
0
9

1
8
6
5
7
4
.7

2

2
5
5

1
9
0
9
2
4
2
-
6
 1

0
X

0
.0

3
5
8

7
4
2
.2

5
0
.1

4
1
3

1
2
6
0
.1

2
0
.1

4
9
2

1
5
6
.6

7
0
.3

2
7
3

5
2
.8

0
1
7
.4

8
5
6

1
1
7
9
8
4
.9

5

2
5
6

1
9
0
9
2
4
2
-
7
 1

0
X

0
.0

3
2
5

7
0
2
.2

5
0
.1

6
7
5

1
3
1
3
.4

5
0
.1

7
4
7

1
7
9
.3

3
0
.4

0
0
9

6
3
.8

7
2
8
.1

4
3
6

1
8
7
7
6
3
.0

9

2
5
7

1
9
0
9
2
4
2
-
7
L
 5

0
X

0
.0

0
3
2

3
8
1
.1

2
0
.0

2
6
0

9
3
3
.4

0
0
.0

2
9
7

3
9
.3

3
0
.0

7
4
1

1
2
.9

3
5
.5

9
6
0

3
6
4
2
2
.2

5

2
5
8

C
C

V
9
9
.2

9
3
5

1
0
7
3
9
4
3
.3

9
1
9
0
.1

2
9
5

4
7
4
5
4
2
.5

1
9
.6

8
0
5

9
3
5
6
.0

5
1
0
.1

8
3
1

1
5
9
4
.3

5
1
0
.6

5
4
1

7
2
2
9
3
.5

7

2
5
9

C
C

B
0
.0

0
5
0

3
8
2
.2

3
0
.2

1
9
8

1
3
2
6
.7

8
-
0
.0

0
9
3

3
.0

0
-
0
.0

0
2
7

1
.2

0
0
.0

0
8
5

1
0
3
.3

4

2
6
0

1
9
0
9
2
4
2
-
7
M

S
 1

0
X

9
2
.6

6
0
3

9
9
1
6
6
2
.2

2
1
7
0
.4

8
8
2

4
2
3
9
1
3
.3

9
9
.1

9
4
2

8
9
0
2
.4

5
1
0
.0

7
8
6

1
5
6
1
.2

8
3
7
.1

4
3
4

2
4
9
5
7
2
.9

8

2
6
1

1
9
0
9
2
4
2
-
7
M

S
D

 .
..

9
4
.0

9
5
3

1
0
0
9
3
2
7
.2

5
1
7
2
.5

2
7
6

4
3
0
0
3
8
.7

2
9
.3

8
3
4

9
0
5
3
.5

4
1
0
.1

0
7
5

1
5
6
9
.4

1
3
7
.5

3
2
6

2
5
2
0
7
1
.2

2

2
6
2

1
9
0
9
2
4
2
-
7
A

 1
0
X

9
7
.0

2
0
0

1
0
4
7
7
6
2
.0

8
1
8
8
.1

1
5
0

4
6
8
1
1
4
.0

6
9
.5

4
2
1

9
2
5
0
.9

8
1
0
.4

1
2
9

1
6
2
7
.9

5
3
8
.3

1
0
9

2
5
8
8
0
4
.1

8

2
6
3

1
9
0
9
3
7
5
-
1
 1

0
X

0
.0

5
4
7

9
3
4
.4

8
0
.0

7
1
0

1
0
6
3
.4

1
0
.0

2
5
7

3
6
.3

3
0
.0

1
4
3

3
.8

7
1
3
.2

1
6
7

8
8
4
1
4
.4

5

2
6
4

1
9
0
9
3
7
5
-
2
 1

0
X

0
.0

7
6
0

1
1
5
3
.3

9
0
.0

6
0
3

1
0
3
3
.4

2
0
.0

3
0
2

4
1
.0

0
0
.0

1
6
0

4
.1

3
1
2
.8

4
9
9

8
4
7
2
7
.9

3

2
6
5

1
9
0
9
3
7
5
-
6
 1

0
X

0
.0

3
0
6

6
7
6
.6

9
0
.0

2
0
7

9
3
6
.7

4
0
.0

9
5
0

1
0
2
.0

0
0
.0

3
8
5

7
.6

0
1
0
.2

1
4
2

6
7
3
1
9
.4

9

2
6
6

1
9
0
9
3
7
5
-
7
 1

0
X

0
.0

6
1
7

1
0
0
2
.2

7
1
.6

4
3
2

4
9
2
7
.6

7
0
.0

9
4
7

1
0
1
.3

3
0
.0

2
2
2

5
.0

7
1
0
.0

5
8
2

6
6
5
8
2
.7

5

2
6
7

1
9
0
9
3
8
3
-
1
 1

0
X

0
.0

7
4
8

1
1
5
3
.3

9
1
.3

9
9
3

4
3
6
7
.4

7
0
.0

0
8
1

1
9
.6

7
-
0
.0

0
2
3

1
.3

3
1
4
.5

3
9
3

9
6
3
9
0
.4

3

2
6
8

1
9
0
9
3
8
3
-
2
 1

0
X

0
.0

4
4
5

8
3
1
.1

5
0
.0

9
8
7

1
1
3
0
.0

9
0
.0

0
9
1

2
0
.6

7
0
.0

0
1
1

1
.8

7
1
4
.7

3
2
0

9
8
1
1
6
.5

4

2
6
9

1
9
0
9
3
8
3
-
7
 1

0
X

0
.0

4
2
1

8
0
8
.9

2
0
.0

8
1
2

1
1
0
3
.4

3
0
.0

5
6
2

6
6
.0

0
0
.0

1
4
7

4
.0

0
1
1
.4

0
8
9

7
6
6
7
0
.8

7

2
7
0

C
C

V
9
9
.1

7
0
2

1
0
8
9
8
2
4
.6

4
1
8
6
.3

8
5
4

4
7
7
9
5
6
.1

3
9
.5

9
3
2

9
4
7
1
.4

4
9
.7

8
1
1

1
5
5
6
.0

8
1
0
.4

0
4
9

7
1
2
9
6
.1

9

2
7
1

C
C

B
0
.0

0
5
0

3
7
7
.7

8
0
.2

6
0
8

1
4
3
3
.4

6
-
0
.0

0
8
2

4
.0

0
-
0
.0

0
0
7

1
.4

7
0
.0

0
6
6

9
3
.3

4

2
7
2

1
9
0
9
3
8
3
-
8
 1

0
X

0
.1

1
7
6

1
5
8
5
.6

6
0
.0

1
6
1

9
0
6
.7

4
0
.0

4
7
8

5
6
.6

7
0
.0

2
1
5

4
.9

3
1
1
.4

6
9
5

7
5
2
3
7
.4

9

2
7
3

1
9
0
9
4
1
9
-
4
 1

0
X

0
.0

0
7
4

4
0
3
.3

4
-
0
.0

5
2
2

7
0
0
.0

5
-
0
.0

1
0
4

2
.0

0
-
0
.0

0
3
6

1
.0

7
0
.0

1
7
2

1
5
6
.6

8

2
7
4

1
9
0
9
4
1
9
-
5
 1

0
X

0
.0

8
9
7

1
2
2
1
.1

7
0
.1

1
0
6

1
0
9
0
.1

0
-
0
.0

0
8
9

3
.3

3
-
0
.0

0
0
8

1
.4

7
0
.0

1
1
3

1
2
3
.3

4

2
7
5

1
9
0
9
4
1
9
-
6
 1

0
X

0
.0

7
3
2

1
1
5
1
.1

7
0
.2

8
1
9

1
6
0
0
.1

5
0
.2

1
6
1

2
2
1
.0

0
0
.1

0
1
3

1
7
.6

0
2
6
.3

7
2
3

1
7
6
8
7
6
.5

1

2
7
6

1
9
0
9
4
1
9
-
7
 1

0
X

0
.0

2
1
8

5
9
1
.1

3
-
0
.0

5
7
8

7
4
6
.7

2
0
.2

1
8
6

2
2
2
.3

3
0
.0

9
4
2

1
6
.4

0
2
6
.6

2
7
1

1
7
8
5
8
1
.4

1

2
7
7

1
9
0
9
4
1
9
-
1
0
 1

0
X

0
.0

1
7
0

5
3
8
.9

1
0
.0

5
0
1

1
0
2
0
.0

9
0
.2

7
8
5

2
7
9
.3

3
0
.0

0
5
3

2
.5

3
1
5
.8

2
8
0

1
0
6
2
6
5
.1

5

2
7
8

1
9
0
9
4
1
9
-
1
1
 1

0
X

0
.1

4
4
8

1
9
2
2
.3

6
0
.2

4
6
2

1
5
2
3
.4

8
0
.3

1
4
6

3
1
5
.0

0
0
.0

0
5
2

2
.5

3
1
6
.4

0
0
7

1
1
1
3
9
5
.4

6

2
7
9

R
IN

S
E

0
.0

0
6
6

4
1
0
.0

1
1
.1

8
8
6

3
6
9
3
.9

3
-
0
.0

0
3
5

8
.3

3
-
0
.0

0
1
1

1
.4

7
0
.0

1
9
9

1
8
3
.3

5

139 of 371



P
ag

e
 5

0
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

6
3
  
C

u
  
[ 

2
 ]

6
6
  
Z
n
  
[ 

2
 ]

7
5
  
A

s 
 [

 2
 ]

7
8
  
S
e
  
[ 

2
 ]

8
8
  
S
r 

 [
 2

 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
8
0

R
IN

S
E

0
.0

0
6
2

4
0
6
.6

8
1
.3

6
3
6

4
1
0
7
.3

6
-
0
.0

0
1
4

1
0
.3

3
-
0
.0

0
3
9

1
.0

7
0
.0

1
3
3

1
4
0
.0

1

2
8
1

R
IN

S
E

0
.0

0
2
4

3
7
3
.3

4
1
.5

7
5
7

4
6
8
4
.2

5
-
0
.0

0
8
9

3
.3

3
-
0
.0

0
3
1

1
.2

0
0
.0

0
6
4

9
6
.6

7

2
8
2

R
IN

S
E

0
.0

0
3
9

3
8
2
.2

3
1
.4

4
1
4

4
3
3
4
.0

9
-
0
.0

0
8
0

4
.3

3
-
0
.0

0
3
0

1
.2

0
0
.0

0
2
6

7
0
.0

0

2
8
3

C
C

V
9
9
.2

9
3
7

1
1
0
1
9
0
6
.9

4
1
8
9
.7

2
0
4

4
8
4
5
9
7
.4

3
9
.6

8
7
3

9
5
4
8
.8

3
1
0
.0

7
5
3

1
6
1
8
.6

2
1
0
.3

0
3
3

7
1
7
2
4
.5

3

2
8
4

C
C

B
0
.1

2
4
3

1
6
1
1
.2

1
6
.8

0
2
4

1
7
0
3
6
.1

6
-
0
.0

0
6
5

5
.6

7
-
0
.0

0
0
2

1
.6

0
0
.0

7
1
9

5
0
6
.7

0

2
8
5

R
IN

S
E

0
.0

2
1
8

5
7
5
.5

7
0
.3

0
8
1

1
5
9
3
.4

9
-
0
.0

0
7
3

5
.0

0
-
0
.0

0
2
0

1
.3

3
0
.0

0
9
3

1
1
6
.6

7

2
8
6

R
IN

S
E

0
.0

2
0
1

5
5
2
.2

4
0
.2

7
8
0

1
5
1
6
.8

0
-
0
.0

0
6
8

5
.3

3
-
0
.0

0
6
5

0
.6

7
0
.0

0
4
0

8
0
.0

0

2
8
7

R
IN

S
E

0
.0

1
8
1

5
3
0
.0

1
0
.2

6
8
4

1
4
9
0
.1

3
-
0
.0

1
0
2

2
.3

3
-
0
.0

0
4
6

0
.9

3
0
.0

1
0
6

1
2
3
.3

4

2
8
8

R
IN

S
E

0
.0

2
3
2

5
8
2
.2

4
0
.3

3
3
5

1
6
4
0
.1

5
-
0
.0

0
9
0

3
.3

3
-
0
.0

0
7
3

0
.5

3
0
.0

1
0
8

1
2
3
.3

4

2
8
9

R
IN

S
E

0
.0

2
3
5

5
8
8
.9

0
0
.2

4
8
7

1
4
4
0
.1

4
-
0
.0

0
4
5

7
.3

3
-
0
.0

0
1
1

1
.4

7
0
.0

0
9
6

1
1
6
.6

7

2
9
0

R
IN

S
E

0
.0

2
0
2

5
5
7
.8

0
0
.2

0
6
1

1
3
5
3
.4

5
-
0
.0

1
1
6

1
.0

0
0
.0

0
5
7

2
.5

3
0
.0

0
5
9

9
3
.3

4

2
9
1

R
IN

S
E

0
.0

1
8
3

5
4
0
.0

2
0
.2

5
0
7

1
4
6
6
.7

9
-
0
.0

0
9
9

2
.6

7
-
0
.0

0
3
1

1
.2

0
0
.0

0
3
0

7
3
.3

4

2
9
2

R
IN

S
E

0
.0

2
0
0

5
6
5
.5

7
0
.2

9
2
5

1
5
7
3
.4

8
-
0
.0

0
6
4

5
.6

7
0
.0

0
2
9

2
.1

3
0
.0

0
6
0

9
3
.3

4

2
9
3

R
IN

S
E

0
.0

2
5
1

6
5
4
.4

7
0
.3

3
5
2

1
7
0
3
.5

0
-
0
.0

0
4
2

8
.6

7
-
0
.0

0
8
5

0
.4

0
0
.0

0
8
7

1
2
6
.6

7

2
9
4

R
IN

S
E

0
.0

3
1
6

7
6
3
.3

6
0
.3

7
8
5

1
8
4
6
.8

6
-
0
.0

0
7
6

5
.3

3
0
.0

0
0
9

2
.0

0
0
.0

0
4
0

9
6
.6

7

2
9
5

R
IN

S
E

0
.0

3
1
5

7
7
3
.3

6
0
.3

3
6
5

1
7
5
6
.8

5
-
0
.0

0
5
0

8
.0

0
0
.0

0
2
3

2
.2

7
0
.0

0
8
6

1
3
3
.3

4

2
9
6

R
IN

S
E

0
.0

2
8
9

7
0
5
.5

8
0
.3

8
8
9

1
8
6
0
.1

9
-
0
.0

0
6
7

6
.0

0
-
0
.0

0
2
2

1
.4

7
0
.0

0
5
1

1
0
0
.0

0

140 of 371



P
ag

e
 5

1
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

8
9
  
Y
  
[ 

2
 ]

9
8
  
M

o
  
[ 

2
 ]

1
0
9
  
A

g 
 [

 2
 ]

1
1
1
  
C

d 
 [

 2
 ]

1
1
8
  
S
n
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
R

IN
S
E

0
.0

0
3
8

7
3
.3

4
0
.0

0
7
3

1
1
1
.1

1
0
.0

0
0
4

2
0
.0

0
0
.0

0
1
5

6
.6

5
0
.0

3
8
6

1
2
0
7
8
.4

5

2
R

IN
S
E

0
.0

0
2
8

5
6
.6

7
0
.0

0
6
6

1
0
3
.3

4
-
0
.0

0
0
2

1
0
.0

0
0
.0

0
1
5

6
.6

6
0
.0

4
0
1

1
1
8
1
4
.9

2

3
R

IN
S
E

0
.0

0
1
5

3
3
.3

3
0
.0

0
7
5

1
1
2
.2

3
-
0
.0

0
0
2

1
0
.0

0
0
.0

0
0
7

3
.3

2
0
.0

3
5
6

1
1
6
4
4
.9

1

4
R

IN
S
E

0
.0

0
1
7

3
6
.6

7
0
.0

0
3
3

6
1
.1

1
0
.0

0
0
3

1
8
.8

9
0
.0

0
0
0

0
.6

6
0
.0

2
3
6

1
1
1
4
1
.1

1

5
R

IN
S
E

0
.0

0
0
8

2
0
.0

0
0
.0

0
1
4

3
8
.8

9
0
.0

0
0
1

1
5
.5

5
0
.0

0
0
8

4
.0

0
0
.0

1
2
7

1
0
7
8
4
.1

3

6
R

IN
S
E

0
.0

0
0
5

1
6
.6

7
0
.0

0
1
9

4
8
.8

9
-
0
.0

0
0
3

7
.7

8
0
.0

0
0
0

0
.6

6
0
.0

3
3
5

1
1
8
4
1
.7

3

7
B

L
A

N
K

0
.0

0
0
0

6
.6

7
0
.0

0
0
0

2
3
.3

3
0
.0

0
0
0

1
3
.3

3
0
.0

0
0
0

0
.6

7
0
.0

0
0
0

9
9
3
3
.5

9

8
H

/
1
0
0
0

0
.0

2
2
0

3
7
6
.6

9
0
.0

9
8
2

1
1
2
3
.3

9
0
.0

1
0
2

2
0
7
.7

8
0
.0

3
0
7

1
1
8
.5

5
0
.4

7
8
1

3
4
6
9
2
.8

4

9
H

/
1
0
0

0
.1

9
7
2

3
4
4
0
.5

3
0
.9

7
8
9

1
1
2
9
8
.5

7
0
.1

0
3
4

2
0
4
6
.8

3
0
.2

8
5
0

1
1
2
3
.6

0
4
.8

8
2
1

2
7
3
4
9
2
.6

6

1
0

H
/
1
0

1
.9

3
5
5

3
4
6
2
5
.3

5
1
0
.0

2
0
4

1
1
9
5
8
1
.0

5
1
.0

4
6
1

2
1
0
9
5
.3

4
3
.1

6
0
1

1
2
7
5
2
.0

4
5
1
.0

9
9
6

2
7
9
8
8
5
2
.8

7

1
1

H
IG

H
2
0
.0

0
6
5

3
4
1
1
7
8
.4

6
9
9
.9

9
8
2

1
1
5
7
9
8
3
.0

4
9
.9

9
5
4

1
8
8
3
3
4
.8

8
2
9
.9

8
4
1

1
1
3
1
1
1
.7

4
4
9
9
.8

9
1
2

2
5
7
3
9
4
4
9
.6

2

1
2

IC
V

3
.9

2
7
3

6
8
5
6
7
.3

7
1
9
.9

6
5
1

2
3
3
2
3
0
.0

0
2
.0

3
8
5

4
0
1
1
2
.0

4
6
.0

3
6
4

2
3
7
7
8
.1

8
9
7
.6

3
6
7

5
2
2
4
9
1
5
.0

3

1
3

IC
B

0
.0

0
1
9

3
6
.6

7
0
.0

0
4
3

6
4
.4

4
-
0
.0

0
0
2

8
.8

9
0
.0

0
0
4

1
.9

9
0
.0

4
0
3

1
1
5
0
1
.3

7

1
4

L
IV

0
.0

5
1
2

8
3
0
.0

6
0
.2

0
6
0

2
2
2
4
.6

3
0
.0

5
1
9

9
6
7
.8

2
0
.2

0
9
9

7
7
5
.1

4
0
.9

3
7
5

5
7
0
9
8
.4

0

1
5

IC
S
A

0
.0

0
1
0

2
3
.3

3
2
0
0
.1

5
9
7

2
2
5
0
0
5
4
.7

7
0
.0

0
9
1

1
8
3
.3

4
0
.0

0
7
6

2
9
.2

5
0
.0

3
2
1

1
1
4
8
1
.3

6

1
6

IC
S
A

B
1
.9

9
9
3

3
3
9
5
3
.6

7
2
0
8
.6

9
3
3

2
3
7
7
2
3
2
.4

1
1
.0

3
3
9

1
9
6
8
0
.2

1
3
.0

8
8
8

1
1
7
6
5
.9

4
5
2
.7

7
4
2

2
7
6
8
2
2
9
.1

3

1
7

C
C

V
1
.9

8
8
1

3
4
1
4
1
.0

5
1
0
.2

3
4
9

1
1
5
9
9
4
.9

2
1
.0

6
2
9

2
0
6
3
1
.4

1
3
.1

6
7
3

1
2
3
0
3
.3

7
4
9
.9

8
9
5

2
7
0
7
1
6
8
.6

0

1
8

C
C

B
-
0
.0

0
0
2

3
.3

3
0
.0

1
3
5

1
5
8
.8

9
0
.0

0
0
5

2
0
.0

0
0
.0

0
0
6

2
.6

5
0
.0

1
0
6

9
9
9
3
.6

3

1
9

IP
1
9
1
0
0
4
-
4
M

B
 .
..

0
.0

0
0
9

2
0
.0

0
0
.0

1
1
1

1
3
3
.3

4
0
.0

0
0
4

1
8
.8

9
0
.0

0
0
8

3
.3

2
0
.0

0
3
1

9
4
9
3
.3

0

2
0

IP
1
9
1
0
0
3
-
1
M

B
 .
..

0
.0

0
1
8

3
3
.3

3
0
.0

0
7
6

9
6
.6

7
-
0
.0

0
0
1

8
.8

9
0
.0

0
0
4

1
.9

9
0
.0

2
1
4

1
0
4
4
0
.5

8

2
1

IM
1
9
1
0
0
4
-
4
L
C

S
...

1
.8

6
6
3

3
1
3
6
5
.1

0
9
.7

7
8
6

1
0
8
4
4
2
.8

6
1
.0

0
5
9

1
9
3
6
0
.8

4
3
.0

3
1
9

1
1
6
7
9
.6

5
4
9
.0

3
1
9

2
5
7
0
4
5
3
.8

2

2
2

IM
1
9
1
0
0
3
-
1
L
C

S
...

1
.8

0
8
2

3
0
4
7
3
.5

4
9
.5

9
8
6

1
0
5
9
0
3
.2

9
1
.0

0
4
8

1
9
2
6
9
.6

7
3
.0

1
8
2

1
1
5
8
2
.5

0
4
9
.0

6
3
4

2
6
0
5
1
3
0
.0

6

2
3

1
9
0
9
5
9
8
-
1
 1

0
X

1
.4

2
2
0

2
3
6
0
8
.5

1
5
8
.5

0
4
1

6
5
3
9
9
7
.1

6
0
.0

1
2
8

2
4
2
.2

3
0
.0

6
4
1

2
3
1
.2

6
0
.4

9
1
8

3
3
7
7
7
.4

4

2
4

1
9
0
9
6
0
1
-
1
 1

0
X

0
.0

2
8
9

4
7
6
.7

0
0
.2

2
0
2

2
3
7
2
.4

3
0
.0

0
1
4

3
8
.8

9
0
.0

0
3
5

1
3
.7

6
0
.0

3
6
0

1
1
9
7
5
.2

0

2
5

1
9
0
9
6
0
1
-
2
 1

0
X

0
.0

1
0
7

1
8
0
.0

1
0
.1

6
1
9

1
7
1
2
.3

4
0
.0

0
7
2

1
4
5
.5

6
0
.0

4
2
3

1
5
7
.1

6
-
0
.0

0
7
4

9
4
2
9
.8

5

2
6

1
9
1
0
0
2
3
-
1
 1

0
X

0
.0

1
5
6

2
7
0
.0

2
0
.0

7
5
1

8
5
2
.2

6
0
.0

0
1
1

3
4
.4

4
0
.0

0
3
1

1
2
.5

8
-
0
.0

0
3
4

9
8
6
0
.2

5

2
7

1
9
1
0
0
2
3
-
1
L
 5

0
X

0
.0

0
1
8

3
6
.6

7
0
.0

2
8
9

3
3
6
.6

8
0
.0

0
0
3

1
8
.8

9
0
.0

0
1
1

4
.6

3
-
0
.0

1
4
2

9
2
6
9
.8

3

2
8

1
9
1
0
0
2
3
-
1
M

S
 1

0
X

1
.9

1
3
5

3
3
0
0
4
.9

2
9
.9

6
4
2

1
1
1
9
7
5
.0

9
0
.9

8
9
5

1
9
1
9
9
.6

1
3
.0

4
6
4

1
1
8
2
8
.7

5
4
9
.1

2
4
4

2
6
1
3
2
5
4
.5

4

2
9

C
C

V
1
.9

8
8
6

3
3
1
9
5
.3

5
1
0
.3

1
1
4

1
1
2
0
5
5
.8

6
1
.0

7
2
5

2
0
2
0
3
.0

6
3
.2

0
8
5

1
2
0
9
5
.5

9
4
9
.9

7
1
8

2
6
7
1
8
2
6
.8

9

3
0

C
C

B
-
0
.0

0
0
4

0
.0

0
0
.0

0
4
4

6
1
.1

1
0
.0

0
0
1

1
2
.2

2
0
.0

0
0
2

1
.3

3
0
.0

2
8
9

1
1
0
7
0
.9

9

3
1

1
9
1
0
0
2
3
-
1
M

S
D

 .
..

1
.9

5
3
2

3
3
2
1
5
.6

8
9
.9

1
2
2

1
0
9
1
7
5
.4

2
1
.0

1
7
1

1
9
4
4
5
.4

4
2
.9

6
8
5

1
1
3
5
7
.3

5
4
8
.4

2
8
8

2
5
6
7
5
7
4
.6

5

141 of 371



P
ag

e
 5

2
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

8
9
  
Y
  
[ 

2
 ]

9
8
  
M

o
  
[ 

2
 ]

1
0
9
  
A

g 
 [

 2
 ]

1
1
1
  
C

d 
 [

 2
 ]

1
1
8
  
S
n
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

3
2

1
9
1
0
0
2
3
-
1
A

 1
0
X

1
.9

8
4
6

3
4
1
5
0
.9

0
1
0
.2

7
2
0

1
1
5
4
2
8
.3

6
1
.0

5
7
1

2
0
1
3
6
.2

8
3
.1

2
2
9

1
1
9
0
3
.8

0
5
2
.0

3
7
5

2
7
7
3
6
8
2
.5

6

3
3

1
9
1
0
0
2
3
-
2
 1

0
X

0
.0

0
6
6

1
2
0
.0

1
0
.8

8
5
5

9
9
5
8
.7

8
0
.0

0
0
2

1
6
.6

7
0
.0

0
3
5

1
4
.3

5
0
.0

1
1
9

1
0
8
6
4
.2

3

3
4

1
9
1
0
0
2
4
-
1
 1

0
X

0
.0

0
2
4

4
6
.6

7
0
.0

4
5
0

5
1
7
.7

9
-
0
.0

0
0
2

8
.8

9
0
.0

0
1
0

4
.6

2
-
0
.0

0
0
1

1
0
1
3
0
.3

0

3
5

1
9
1
0
0
2
7
-
1
 1

0
X

0
.0

0
7
3

1
3
6
.6

8
0
.2

1
2
8

2
5
5
8
.0

2
0
.0

0
0
3

2
0
.0

0
0
.0

0
1
4

6
.4

1
0
.0

3
5
4

1
2
1
2
8
.6

3

3
6

1
9
1
0
0
2
8
-
1
 1

0
X

0
.0

0
7
2

1
2
6
.6

8
0
.2

2
5
0

2
4
4
6
.8

9
0
.0

0
0
6

2
3
.3

3
0
.0

0
1
2

5
.0

9
0
.0

4
2
1

1
2
3
9
5
.3

7

3
7

1
9
0
9
6
0
0
-
1
 1

0
X

0
.0

2
5
5

4
3
0
.0

3
1
.0

7
0
3

1
1
5
6
8
.7

7
0
.0

0
1
0

3
1
.1

1
0
.0

0
1
3

5
.5

2
0
.0

5
1
5

1
2
8
5
5
.8

4

3
8

1
9
0
9
6
0
0
-
1
L
 5

0
X

0
.0

0
4
0

7
0
.0

0
0
.2

0
9
9

2
2
1
0
.1

9
0
.0

0
0
3

1
6
.6

7
0
.0

0
1
2

5
.1

1
0
.0

1
2
4

1
0
3
4
0
.4

6

3
9

1
9
0
9
6
0
0
-
1
M

S
 1

0
X

1
.8

9
1
2

3
1
2
3
1
.4

8
1
1
.2

4
5
2

1
1
9
6
1
1
.7

3
1
.0

1
6
6

1
8
9
5
4
.8

2
3
.1

0
6
3

1
1
5
9
1
.1

4
4
8
.0

9
7
0

2
5
6
9
2
2
5
.1

2

4
0

1
9
0
9
6
0
0
-
1
M

S
D

 .
..

2
.2

3
9
7

3
8
0
5
3
.1

2
1
3
.5

2
6
0

1
4
4
3
6
1
.2

9
1
.2

2
4
9

2
3
1
5
9
.3

8
3
.7

4
7
7

1
4
1
7
7
.4

9
5
8
.8

3
4
8

3
1
3
4
4
2
9
.6

4

4
1

R
IN

S
E

0
.0

0
0
9

2
0
.0

0
0
.0

0
9
2

1
1
3
.3

4
0
.0

0
0
2

1
5
.5

6
0
.0

0
0
6

2
.6

6
0
.1

5
2
4

1
7
1
9
3
.3

9

4
2

R
IN

S
E

0
.0

0
1
0

2
0
.0

0
0
.0

0
5
5

7
6
.6

7
-
0
.0

0
0
1

1
1
.1

1
0
.0

0
0
7

3
.3

3
0
.1

6
2
8

1
7
3
9
0
.2

7

4
3

C
C

V
1
.9

8
3
5

3
3
3
2
5
.8

2
1
0
.5

1
4
7

1
1
2
0
7
2
.6

4
1
.0

7
7
5

2
0
1
8
8
.5

5
3
.2

8
0
7

1
2
3
0
1
.7

7
5
0
.8

2
4
0

2
6
5
8
7
6
1
.3

6

4
4

C
C

B
-
0
.0

0
0
4

0
.0

0
0
.0

0
4
4

6
3
.3

3
0
.0

0
0
2

1
5
.5

6
0
.0

0
1
5

5
.9

9
0
.0

8
4
6

1
3
7
3
3
.2

5

4
5

1
9
0
9
6
0
0
-
1
A

 1
0
X

1
.9

3
8
1

3
2
7
7
4
.5

5
1
1
.2

8
9
8

1
2
2
2
8
1
.1

5
1
.0

2
8
7

1
9
4
7
9
.8

9
3
.1

2
8
6

1
1
8
5
5
.7

4
4
9
.7

7
2
8

2
6
2
8
4
4
2
.2

5

4
6

1
9
1
0
0
2
4
-
1
 1

0
0
0
X

0
.0

0
0
0

6
.6

7
0
.0

0
3
2

5
1
.1

1
-
0
.0

0
0
3

6
.6

7
0
.0

0
0
2

1
.3

3
0
.0

4
8
9

1
1
7
6
4
.8

8

4
7

C
C

V
1
.9

7
1
6

3
3
9
9
3
.6

8
1
0
.2

0
3
3

1
1
5
9
4
7
.9

6
1
.0

5
8
1

2
0
5
5
1
.2

8
3
.2

1
1
7

1
2
4
8
4
.8

5
5
1
.7

3
3
4

2
7
2
8
4
8
5
.1

7

4
8

C
C

B
0
.0

0
0
3

1
0
.0

0
0
.0

0
4
2

6
1
.1

1
-
0
.0

0
0
2

7
.7

8
0
.0

0
0
6

2
.6

6
0
.0

6
9
3

1
2
6
6
8
.9

5

4
9

Z
Z
Z

5
0

IP
1
9
0
9
2
8
-
4
M

B
 .
..

0
.0

0
0
3

1
0
.0

0
0
.0

0
1
9

3
6
.6

7
0
.0

0
0
1

1
3
.3

3
0
.0

0
0
4

2
.0

0
0
.1

0
5
7

1
4
0
8
6
.9

2

5
1

IM
1
9
0
9
2
8
-
4
L
C

S
...

1
.8

8
8
0

3
1
6
8
5
.6

3
1
0
.0

3
5
7

1
0
8
5
3
9
.7

5
1
.0

2
3
6

1
9
2
9
3
.0

7
3
.1

0
7
4

1
1
7
2
1
.0

0
4
9
.0

4
8
0

2
5
3
8
1
2
3
.5

0

5
2

1
9
0
9
1
7
2
-
2
 1

0
X

0
.0

0
1
4

3
0
.0

0
0
.0

5
1
7

5
7
2
.2

4
-
0
.0

0
0
3

6
.6

7
0
.0

0
5
0

1
9
.2

8
0
.1

1
5
2

1
5
6
1
1
.8

4

5
3

1
9
0
9
1
7
2
-
2
L
 5

0
X

0
.0

0
0
0

6
.6

7
0
.0

0
9
8

1
1
8
.8

9
-
0
.0

0
0
2

8
.8

9
0
.0

0
0
9

3
.9

9
0
.0

6
8
2

1
2
6
2
5
.6

0

5
4

1
9
0
9
1
7
2
-
2
M

S
 1

0
X

1
.8

3
2
5

3
0
2
2
9
.4

6
1
0
.0

2
3
4

1
0
6
6
4
9
.1

7
1
.0

1
4
2

1
8
8
0
2
.4

5
3
.0

8
2
7

1
1
4
3
6
.3

1
4
9
.4

7
5
6

2
5
2
8
5
0
5
.8

0

5
5

1
9
0
9
1
7
2
-
2
M

S
D

 .
..

1
.7

7
0
4

2
9
3
1
4
.6

3
9
.9

8
7
1

1
0
5
8
2
0
.7

7
1
.0

3
7
8

1
9
1
8
1
.7

4
3
.1

1
0
3

1
1
5
0
5
.1

1
4
9
.5

5
7
2

2
5
5
4
7
2
2
.8

3

5
6

1
9
0
9
1
7
2
-
2
A

 1
0
X

1
.9

1
0
1

3
1
9
5
6
.1

7
1
0
.2

3
9
7

1
0
9
8
3
0
.8

2
1
.0

2
8
7

1
9
3
9
5
.3

8
3
.0

7
1
2

1
1
5
8
9
.4

3
5
0
.0

0
9
9

2
6
0
2
3
6
7
.8

8

5
7

1
9
0
9
1
7
2
-
3
 1

0
X

0
.0

0
9
0

1
5
3
.3

4
0
.0

5
3
6

5
7
8
.9

1
0
.0

0
0
3

1
6
.6

6
0
.0

0
8
2

3
0
.6

1
0
.1

3
4
7

1
6
5
2
2
.5

8

5
8

1
9
0
9
1
7
2
-
4
 1

0
X

0
.0

0
0
6

1
6
.6

7
0
.0

5
7
8

6
2
2
.2

4
0
.0

0
0
0

1
1
.1

1
0
.0

0
1
1

4
.6

0
0
.1

4
1
0

1
6
9
0
9
.7

6

5
9

C
C

V
1
.9

3
9
9

3
1
6
5
5
.6

4
1
0
.6

3
0
1

1
1
0
5
2
0
.0

9
1
.0

5
5
8

1
9
2
5
0
.7

3
3
.1

8
6
4

1
1
6
2
7
.3

9
5
1
.3

3
2
4

2
5
8
6
5
7
0
.6

4

6
0

C
C

B
0
.0

0
0
5

1
3
.3

3
0
.0

0
2
9

4
4
.4

5
-
0
.0

0
0
1

1
0
.0

0
-
0
.0

0
0
2

0
.0

0
0
.0

9
6
4

1
3
2
8
2
.8

7

6
1

1
9
0
9
1
7
2
-
5
 1

0
X

0
.0

0
3
5

6
3
.3

3
0
.0

5
6
4

6
1
4
.4

6
-
0
.0

0
0
1

1
0
.0

0
0
.0

0
1
8

7
.2

7
0
.1

1
3
6

1
5
0
9
7
.9

0

6
2

1
9
0
9
1
7
2
-
8
 1

0
X

0
.0

0
6
7

1
1
6
.6

7
0
.0

4
3
6

4
8
2
.2

4
0
.0

0
0
1

1
4
.4

5
0
.0

0
1
4

5
.9

6
0
.0

8
5
8

1
4
0
2
6
.9

2

142 of 371



P
ag

e
 5

3
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

8
9
  
Y
  
[ 

2
 ]

9
8
  
M

o
  
[ 

2
 ]

1
0
9
  
A

g 
 [

 2
 ]

1
1
1
  
C

d 
 [

 2
 ]

1
1
8
  
S
n
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

6
3

1
9
0
9
1
7
2
-
9
 1

0
X

0
.0

0
3
0

5
6
.6

7
0
.0

4
0
8

4
4
8
.9

0
-
0
.0

0
0
3

5
.5

6
0
.0

0
0
0

0
.6

2
0
.0

8
9
5

1
4
2
6
7
.0

2

6
4

1
9
0
9
1
7
2
-
1
0
 1

0
X

0
.0

0
2
8

5
3
.3

4
0
.0

5
3
5

5
8
3
.3

5
0
.0

0
0
1

1
3
.3

3
0
.0

0
1
4

5
.9

4
0
.0

9
4
9

1
4
5
5
7
.4

4

6
5

1
9
0
9
1
7
2
-
1
1
 1

0
X

0
.0

7
0
9

1
1
8
6
.7

6
0
.0

6
3
9

6
9
7
.8

1
0
.0

0
1
1

3
3
.3

3
0
.0

0
2
5

9
.9

3
0
.1

0
5
3

1
5
0
7
1
.2

9

6
6

1
9
0
9
1
7
2
-
1
4
 1

0
X

0
.0

1
7
6

2
9
0
.0

2
0
.0

6
5
8

6
9
8
.9

2
0
.0

0
0
5

2
1
.1

1
0
.0

0
0
2

1
.2

6
0
.1

0
8
3

1
4
8
6
4
.2

5

6
7

1
9
0
9
1
7
2
-
1
5
 1

0
X

0
.0

0
1
5

3
0
.0

0
0
.0

6
4
8

6
8
4
.4

7
0
.0

0
0
1

1
3
.3

3
0
.0

0
1
3

5
.2

7
0
.1

0
1
0

1
4
4
4
7
.2

0

6
8

1
9
0
9
2
1
3
-
3
 1

0
X

0
.0

0
0
8

2
0
.0

0
0
.2

1
6
1

2
2
7
3
.5

3
0
.0

0
2
4

5
6
.6

7
0
.0

0
0
0

0
.4

4
0
.0

7
9
1

1
3
5
1
6
.3

1

6
9

1
9
0
9
2
1
3
-
4
 1

0
X

0
.0

0
0
4

1
3
.3

3
0
.2

1
8
5

2
3
0
6
.8

7
0
.0

0
0
6

2
2
.2

2
0
.0

0
1
4

5
.7

7
0
.0

7
6
1

1
3
2
3
0
.3

6

7
0

1
9
0
9
3
0
5
-
5
 1

0
X

0
.0

0
1
7

3
3
.3

3
0
.0

4
5
4

4
9
0
.0

1
-
0
.0

0
0
1

1
0
.0

0
0
.0

0
0
2

1
.2

8
0
.0

7
2
3

1
3
1
1
9
.3

1

7
1

R
IN

S
E

0
.0

0
0
3

1
0
.0

0
0
.0

0
1
9

3
6
.6

7
0
.0

0
0
0

1
1
.1

1
0
.0

0
0
0

0
.6

7
0
.1

5
1
1

1
6
3
8
5
.8

1

7
2

R
IN

S
E

0
.0

0
0
5

1
3
.3

3
0
.0

0
2
8

4
6
.6

7
-
0
.0

0
0
1

1
0
.0

0
0
.0

0
0
0

0
.6

6
0
.1

9
0
6

1
7
9
9
7
.6

7

7
3

C
C

V
2
.0

0
8
0

3
3
1
0
1
.9

0
1
0
.4

6
8
3

1
1
0
0
9
0
.4

7
1
.0

4
9
8

1
9
3
1
1
.9

7
3
.2

3
6
1

1
1
9
1
2
.9

9
5
1
.9

4
3
1

2
6
1
5
7
1
7
.2

6

7
4

C
C

B
-
0
.0

0
0
4

0
.0

0
0
.0

0
3
7

5
2
.2

2
-
0
.0

0
0
2

7
.7

8
0
.0

0
0
4

1
.9

9
0
.0

7
8
2

1
2
4
3
5
.4

3

7
5

1
9
0
9
3
0
5
-
6
 1

0
X

0
.0

0
2
9

5
3
.3

3
0
.0

5
3
6

5
7
3
.3

5
0
.0

0
0
2

1
5
.5

6
0
.0

0
0
9

3
.9

4
0
.0

6
8
5

1
2
9
3
5
.9

2

7
6

C
C

V
1
.9

2
3
0

3
1
9
3
2
.9

5
1
0
.3

6
5
0

1
0
9
9
2
6
.3

0
1
.0

5
9
9

1
9
4
6
6
.5

6
3
.2

0
1
8

1
1
7
6
8
.2

5
5
1
.2

8
1
7

2
5
9
2
4
2
5
.4

8

7
7

C
C

B
0
.0

0
0
5

1
3
.3

3
0
.0

0
3
1

4
7
.7

8
-
0
.0

0
0
1

8
.8

9
0
.0

0
0
8

3
.3

3
0
.0

5
5
6

1
1
6
1
1
.5

3

7
8

IP
1
9
0
9
2
8
-
2
M

B
 .
..

0
.0

0
0
5

1
3
.3

3
0
.0

0
2
5

4
2
.2

2
0
.0

0
0
2

1
4
.4

4
-
0
.0

0
0
2

0
.0

0
0
.0

5
4
2

1
1
5
0
4
.7

0

7
9

IM
1
9
0
9
2
8
-
2
L
C

S
...

1
.8

9
5
6

3
1
9
9
6
.1

8
1
0
.0

7
5
1

1
0
7
4
6
8
.6

3
1
.0

4
9
2

1
9
6
6
1
.2

4
3
.0

9
9
1

1
1
6
2
3
.0

4
4
9
.8

5
2
3

2
5
7
8
9
6
9
.4

9

8
0

IM
1
9
0
9
2
8
-
2
L
C

S
...

1
.8

5
3
8

3
1
3
9
5
.0

3
1
0
.0

1
9
2

1
0
7
3
8
9
.1

3
1
.0

1
5
4

1
8
9
7
1
.5

1
3
.0

8
4
7

1
1
5
3
3
.6

3
4
9
.3

1
6
5

2
5
3
8
8
8
4
.9

6

8
1

1
9
0
9
5
3
4
-
1
 1

0
X

0
.0

5
8
0

9
7
6
.7

3
1
.2

6
8
8

1
3
4
6
9
.1

8
0
.0

0
1
5

4
0
.0

0
0
.0

3
9
0

1
4
6
.0

0
0
.1

0
1
9

1
4
9
1
4
.4

4

8
2

1
9
0
9
5
3
4
-
2
 1

0
X

0
.0

4
6
1

7
6
3
.3

9
1
.2

3
8
4

1
2
9
7
6
.5

3
0
.0

0
0
1

1
4
.4

4
0
.0

3
4
4

1
2
7
.3

8
0
.1

7
1
1

1
8
3
6
8
.2

7

8
3

1
9
0
9
5
3
4
-
3
 1

0
X

0
.1

2
3
7

2
1
0
0
.2

3
0
.6

9
4
5

7
5
6
5
.2

5
0
.0

0
0
2

1
6
.6

7
0
.0

0
3
5

1
3
.9

2
0
.0

6
7
4

1
2
8
4
2
.4

7

8
4

1
9
0
9
5
3
4
-
4
 1

0
X

0
.0

8
6
4

1
4
7
3
.4

7
0
.2

0
9
0

2
2
9
4
.6

4
-
0
.0

0
0
1

1
1
.1

1
0
.0

0
0
8

3
.7

7
0
.0

5
7
9

1
2
4
1
8
.7

6

8
5

1
9
0
9
5
3
4
-
5
 1

0
X

0
.1

3
8
4

2
3
7
3
.6

2
0
.1

9
2
7

2
1
1
7
.9

5
0
.0

0
0
0

1
3
.3

3
0
.0

0
0
8

3
.7

9
3
.0

3
3
5

1
6
3
1
4
9
.0

7

8
6

1
9
0
9
5
3
4
-
6
 1

0
X

0
.0

8
6
3

1
4
6
6
.8

1
0
.1

9
4
5

2
1
4
7
.9

6
0
.0

0
1
0

3
2
.2

2
0
.0

0
1
0

4
.4

5
0
.0

7
7
0

1
3
5
1
6
.4

4

8
7

1
9
0
9
5
3
4
-
7
 1

0
X

0
.1

0
2
2

1
8
1
6
.8

5
0
.6

0
1
7

6
9
0
9
.3

6
0
.0

0
2
4

6
0
.0

0
0
.1

4
4
8

5
6
4
.6

7
0
.0

4
5
4

1
1
9
5
1
.7

5

8
8

C
C

V
1
.9

4
6
9

3
3
2
1
8
.9

3
1
0
.4

1
6
8

1
1
4
0
3
2
.9

9
1
.0

5
1
4

2
0
1
0
5
.1

7
3
.1

9
7
2

1
2
2
3
5
.5

2
5
2
.4

1
6
6

2
7
4
1
2
6
6
.0

0

8
9

C
C

B
-
0
.0

0
0
2

3
.3

3
0
.0

0
3
3

5
0
.0

0
0
.0

0
0
0

1
1
.1

1
0
.0

0
0
4

2
.0

0
0
.0

7
3
4

1
2
6
6
2
.3

5

9
0

1
9
0
9
5
3
4
-
8
 1

0
X

0
.1

3
7
7

2
2
8
3
.6

1
1
.0

4
8
3

1
0
9
7
2
.7

8
0
.0

2
6
2

4
9
3
.3

5
0
.0

4
9
4

1
8
2
.2

5
0
.0

7
5
4

1
3
3
8
6
.2

8

9
1

1
9
0
9
5
3
4
-
9
 1

0
X

0
.0

0
0
7

1
6
.6

7
0
.0

0
4
7

6
3
.3

3
0
.0

0
0
0

1
1
.1

1
0
.0

0
0
8

3
.3

3
0
.0

6
2
0

1
1
6
9
8
.2

4

9
2

1
9
0
9
5
3
4
-
1
0
 1

0
X

0
.1

4
3
8

2
3
6
3
.6

3
0
.1

8
6
9

1
9
6
7
.9

3
0
.0

0
0
9

2
7
.7

8
0
.0

0
1
6

6
.4

7
0
.0

5
9
2

1
2
4
2
2
.1

4

9
3

1
9
0
9
5
3
4
-
1
1
 1

0
X

0
.0

1
2
0

2
0
3
.3

4
1
.2

4
3
5

1
2
9
3
8
.7

3
0
.0

0
0
1

1
4
.4

4
0
.0

2
7
9

1
0
2
.7

2
0
.0

3
7
4

1
1
2
5
1
.1

9

143 of 371



P
ag

e
 5

4
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

8
9
  
Y
  
[ 

2
 ]

9
8
  
M

o
  
[ 

2
 ]

1
0
9
  
A

g 
 [

 2
 ]

1
1
1
  
C

d 
 [

 2
 ]

1
1
8
  
S
n
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

9
4

1
9
0
9
5
3
4
-
1
2
 1

0
X

0
.0

1
5
9

2
6
6
.6

8
1
.2

1
2
5

1
2
5
5
0
.6

2
0
.0

0
0
2

1
4
.4

5
0
.0

2
9
8

1
0
7
.4

3
0
.0

4
3
0

1
1
5
4
8
.1

7

9
5

1
9
0
9
5
3
4
-
1
3
 1

0
X

0
.0

1
0
2

1
7
3
.3

4
0
.7

1
0
4

7
3
7
5
.1

3
0
.0

0
0
2

1
5
.5

6
0
.0

0
0
0

0
.6

1
0
.0

3
6
0

1
1
2
4
1
.2

1

9
6

1
9
0
9
5
3
4
-
1
4
 1

0
X

0
.0

0
8
3

1
4
0
.0

1
0
.1

9
8
4

2
0
6
3
.5

0
0
.0

0
0
2

1
5
.5

6
0
.0

0
1
4

5
.8

0
0
.0

2
6
1

1
0
6
9
0
.7

6

9
7

1
9
0
9
5
3
4
-
1
5
 1

0
X

0
.0

1
7
4

2
9
0
.0

1
0
.1

9
7
3

2
0
6
5
.7

1
0
.0

0
0
1

1
4
.4

4
-
0
.0

0
0
2

-
0
.2

0
0
.0

2
6
5

1
0
8
0
4
.2

3

9
8

1
9
0
9
5
3
4
-
1
6
 1

0
X

0
.0

0
9
9

1
6
6
.6

7
0
.1

8
2
8

1
9
0
7
.9

3
-
0
.0

0
0
2

7
.7

8
0
.0

0
0
1

1
.1

4
0
.0

4
2
4

1
1
5
4
2
.7

6

9
9

1
9
0
9
5
3
4
-
1
7
 1

0
X

0
.0

6
1
0

1
0
3
6
.7

5
0
.6

0
1
9

6
4
7
8
.0

9
0
.0

0
0
7

2
4
.4

4
0
.1

2
9
6

4
8
4
.0

3
0
.0

4
2
8

1
1
8
1
8
.3

3

1
0
0

C
C

V
1
.9

5
1
7

3
2
4
2
3
.8

0
1
0
.4

1
8
7

1
1
0
1
4
8
.0

1
1
.0

3
5
0

1
9
2
8
0
.7

4
3
.1

6
6
0

1
1
8
0
2
.2

5
5
1
.0

1
7
8

2
6
1
5
8
3
3
.9

2

1
0
1

C
C

B
-
0
.0

0
0
4

0
.0

0
0
.0

0
2
4

4
1
.1

1
0
.0

0
0
3

1
6
.6

7
0
.0

0
0
0

0
.6

6
0
.0

4
2
6

1
1
2
0
4
.5

4

1
0
2

1
9
0
9
5
3
4
-
1
8
 1

0
X

0
.0

0
2
8

5
3
.3

3
0
.8

7
8
3

9
6
0
4
.1

3
0
.0

0
2
0

5
0
.0

0
0
.0

2
1
1

8
1
.0

5
0
.0

4
0
9

1
1
8
1
5
.0

2

1
0
3

1
9
0
9
5
3
4
-
1
9
 1

0
X

0
.0

0
0
0

6
.6

7
0
.0

0
4
2

6
1
.1

1
0
.0

0
0
2

1
4
.4

5
0
.0

0
0
0

0
.6

6
0
.0

4
5
7

1
1
2
1
1
.1

9

1
0
4

1
9
0
9
5
3
4
-
2
0
 1

0
X

0
.0

1
2
8

2
2
3
.3

5
0
.2

0
1
4

2
1
9
4
.6

3
0
.0

0
0
4

1
8
.8

9
0
.0

0
2
2

9
.1

2
0
.0

2
9
6

1
1
1
5
1
.1

8

1
0
5

R
IN

S
E

0
.0

0
1
5

3
0
.0

0
0
.0

0
2
4

4
4
.4

4
0
.0

0
0
0

1
1
.1

1
-
0
.0

0
0
2

-
0
.0

1
0
.0

6
4
4

1
2
6
9
5
.6

6

1
0
6

R
IN

S
E

0
.0

0
0
0

6
.6

7
0
.0

0
4
2

6
5
.5

6
0
.0

0
0
1

1
3
.3

3
0
.0

0
0
4

1
.9

9
0
.0

9
6
6

1
4
0
5
9
.0

6

1
0
7

C
C

V
1
.9

1
8
7

3
3
5
8
3
.0

8
1
0
.2

6
1
8

1
1
5
5
2
7
.9

7
1
.0

6
2
5

2
0
6
8
2
.6

5
3
.2

2
3
5

1
2
5
5
8
.9

7
5
2
.6

0
5
0

2
7
5
8
1
0
3
.9

2

1
0
8

C
C

B
0
.0

0
0
5

1
3
.3

3
0
.0

0
5
2

7
0
.0

0
0
.0

0
0
0

1
2
.2

2
0
.0

0
2
1

7
.9

9
0
.0

7
4
4

1
2
6
3
2
.2

4

1
0
9

IP
1
9
0
1
0
0
2
-
3
M

B
...

-
0
.0

0
0
4

0
.0

0
0
.0

0
4
5

6
3
.3

3
0
.0

0
0
6

2
1
.1

1
0
.0

0
0
4

1
.9

9
0
.0

6
9
3

1
2
1
8
8
.6

4

1
1
0

IM
1
9
1
0
0
2
-
3
L
C

S
...

1
.7

9
4
6

3
0
5
4
9
.9

6
9
.7

6
7
9

1
0
5
9
2
8
.3

4
1
.0

0
3
4

1
9
0
6
3
.8

9
2
.9

6
7
9

1
1
2
8
6
.2

7
5
0
.1

1
1
5

2
5
6
6
1
5
5
.5

4

1
1
1

1
9
0
9
4
6
7
-
1
 1

0
X

0
.0

0
6
2

1
1
0
.0

0
0
.2

5
4
0

2
7
3
1
.3

9
0
.0

0
0
4

1
8
.8

9
0
.0

0
0
1

1
.0

7
0
.0

8
0
3

1
3
5
5
3
.0

6

1
1
2

1
9
0
9
4
6
7
-
2
 1

0
X

0
.0

9
3
4

1
5
7
6
.8

2
0
.3

4
1
8

3
6
5
9
.3

6
-
0
.0

0
0
1

1
1
.1

1
0
.0

0
1
7

6
.9

7
0
.0

6
1
1

1
2
9
3
2
.6

0

1
1
3

1
9
0
9
4
6
7
-
3
 1

0
X

0
.0

0
8
8

1
5
6
.6

8
0
.3

2
4
7

3
5
4
4
.9

0
-
0
.0

0
0
2

7
.7

8
0
.0

0
1
2

4
.9

8
0
.0

5
6
4

1
2
6
1
2
.2

3

1
1
4

1
9
0
9
4
6
7
-
4
 1

0
X

0
.0

1
2
9

2
2
6
.6

8
4
.3

9
1
5

4
8
2
1
2
.6

0
0
.0

0
0
2

1
5
.5

6
0
.0

0
0
3

1
.8

9
0
.0

5
6
2

1
2
3
9
2
.1

6

1
1
5

1
9
0
9
4
6
7
-
5
 1

0
X

0
.0

1
5
3

2
7
0
.0

2
9
.7

6
2
0

1
0
6
3
5
3
.3

0
0
.0

0
0
5

2
2
.2

2
0
.0

3
0
6

1
1
6
.1

4
0
.0

4
8
1

1
2
0
5
1
.8

5

1
1
6

1
9
0
9
4
6
7
-
6
 1

0
X

0
.0

1
2
4

2
1
6
.6

8
9
.6

7
8
6

1
0
5
6
5
8
.1

8
0
.0

0
0
7

2
5
.5

5
0
.0

1
4
7

5
6
.2

0
0
.0

4
4
7

1
1
8
2
4
.9

4

1
1
7

1
9
0
9
4
6
7
-
7
 1

0
X

0
.0

4
5
7

7
7
0
.0

6
0
.2

7
9
3

2
9
8
0
.3

3
0
.0

0
0
0

1
1
.1

1
0
.0

0
2
3

9
.0

4
0
.0

7
5
0

1
3
1
8
6
.2

4

1
1
8

1
9
0
9
4
6
7
-
8
 1

0
X

0
.0

2
0
8

3
5
6
.6

8
0
.3

2
5
4

3
5
4
4
.8

8
0
.0

0
0
1

1
3
.3

4
0
.0

0
1
5

6
.3

1
0
.0

8
4
1

1
3
6
8
3
.2

0

1
1
9

C
C

V
1
.9

6
6
8

3
3
0
3
8
.6

2
1
0
.3

8
0
4

1
1
1
4
0
6
.1

7
1
.0

5
6
8

1
9
6
7
4
.6

0
3
.1

7
8
6

1
1
8
4
3
.4

7
5
1
.6

7
6
2

2
6
2
4
6
2
3
.5

5

1
2
0

C
C

B
0
.0

0
0
1

6
.6

7
0
.0

0
1
9

3
5
.5

5
-
0
.0

0
0
2

7
.7

8
0
.0

0
0
4

2
.0

0
0
.0

6
8
8

1
1
8
6
1
.7

1

1
2
1

1
9
0
9
4
6
7
-
9
 1

0
X

0
.0

0
5
8

1
0
3
.3

4
0
.3

2
1
9

3
4
5
5
.9

7
0
.0

0
0
0

1
1
.1

1
0
.0

0
1
2

4
.9

9
0
.1

2
3
8

1
5
4
4
4
.8

5

1
2
2

1
9
0
9
4
6
7
-
1
0
 1

0
X

0
.0

0
4
8

8
6
.6

7
4
.3

4
0
1

4
6
8
4
7
.6

3
0
.0

0
0
0

1
1
.1

1
0
.0

0
2
3

9
.3

6
0
.0

5
5
5

1
2
1
0
8
.5

4

1
2
3

1
9
0
9
4
6
7
-
1
1
 1

0
X

0
.0

1
0
1

1
7
6
.6

8
9
.8

9
8
0

1
0
7
3
8
3
.1

9
0
.0

0
0
5

2
2
.2

2
0
.0

3
2
1

1
2
1
.3

7
0
.0

3
4
3

1
1
2
1
1
.1

1

1
2
4

1
9
0
9
4
6
7
-
1
2
 1

0
X

0
.0

1
1
0

1
9
3
.3

5
9
.7

9
2
0

1
0
6
8
9
6
.9

4
0
.0

0
0
6

2
3
.3

3
0
.0

0
6
7

2
6
.0

8
0
.0

3
1
3

1
1
6
9
4
.8

2

144 of 371



P
ag

e
 5

5
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

8
9
  
Y
  
[ 

2
 ]

9
8
  
M

o
  
[ 

2
 ]

1
0
9
  
A

g 
 [

 2
 ]

1
1
1
  
C

d 
 [

 2
 ]

1
1
8
  
S
n
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
2
5

1
9
0
9
4
8
1
-
5
 1

0
X

0
.0

0
0
0

6
.6

7
0
.0

5
6
1

6
2
6
.6

9
0
.0

0
0
1

1
4
.4

5
0
.0

0
0
2

1
.2

7
0
.0

4
0
1

1
1
7
2
1
.5

3

1
2
6

1
9
0
9
4
8
1
-
1
3
 1

0
X

0
.0

0
8
6

1
5
0
.0

1
0
.5

0
6
1

5
4
7
4
.3

6
0
.0

0
0
5

2
1
.1

1
0
.0

0
2
0

8
.1

3
0
.0

6
3
8

1
2
8
1
5
.8

5

1
2
7

1
9
0
9
4
8
1
-
1
3
L
 5

0
X

0
.0

0
3
6

6
3
.3

3
0
.1

0
5
4

1
0
9
1
.1

6
0
.0

0
0
0

1
2
.2

2
0
.0

0
0
7

3
.2

2
0
.0

4
3
9

1
1
2
6
1
.2

2

1
2
8

1
9
0
9
4
8
1
-
1
3
M

S
 .
..

1
.8

4
7
6

3
0
6
7
0
.4

8
1
0
.4

2
1
2

1
1
0
1
2
3
.6

8
1
.0

2
0
9

1
8
9
2
3
.6

9
3
.0

3
6
8

1
1
2
6
3
.8

5
4
9
.1

6
2
2

2
4
8
5
2
9
0
.4

8

1
2
9

1
9
0
9
4
8
1
-
1
3
M

S
D

...
1
.9

0
2
2

3
1
4
7
5
.2

8
1
0
.3

5
3
4

1
0
9
5
1
1
.0

5
1
.0

0
3
1

1
8
5
8
1
.0

6
3
.0

2
8
5

1
1
2
2
5
.2

0
4
9
.7

5
2
9

2
5
0
0
0
2
2
.2

6

1
3
0

1
9
0
9
4
8
1
-
1
3
A

 1
0
X

1
.8

7
7
4

3
0
9
7
7
.7

0
1
0
.5

9
9
1

1
1
2
6
3
4
.6

4
1
.0

1
8
6

1
8
8
0
2
.4

1
3
.1

1
3
2

1
1
4
9
7
.7

6
5
1
.6

0
1
3

2
5
6
9
1
1
3
.1

4

1
3
1

C
C

V
1
.9

1
0
0

3
2
5
8
7
.6

9
1
0
.2

6
2
5

1
1
1
2
7
9
.6

5
1
.0

4
5
6

1
9
6
2
4
.5

8
3
.1

9
9
1

1
2
0
1
5
.6

2
5
2
.1

8
3
7

2
6
8
2
5
2
5
.8

0

1
3
2

C
C

B
0
.0

0
0
1

6
.6

7
0
.0

0
4
0

5
6
.6

7
0
.0

0
0
3

1
5
.5

6
-
0
.0

0
0
2

-
0
.0

1
0
.0

6
5
4

1
1
9
3
8
.3

5

1
3
3

1
9
0
9
5
1
1
-
1
 1

0
X

0
.0

0
2
8

5
3
.3

3
0
.0

5
9
8

6
7
3
.3

6
0
.0

0
1
0

3
1
.1

1
0
.0

0
0
2

1
.2

7
0
.2

0
4
8

1
9
5
5
3
.0

3

1
3
4

1
9
0
9
5
1
1
-
2
 1

0
X

2
.6

6
1
0

4
7
2
0
0
.8

1
0
.6

4
3
0

7
4
8
0
.7

2
0
.0

2
7
0

5
3
8
.9

1
0
.1

1
2
4

4
3
7
.2

7
0
.2

3
8
7

2
1
9
6
6
.4

1

1
3
5

1
9
0
9
5
1
1
-
3
 1

0
X

0
.6

8
1
7

1
2
6
7
2
.2

3
0
.5

7
6
1

7
0
6
2
.7

8
0
.0

4
5
6

9
4
7
.8

2
0
.0

2
4
0

9
9
.3

0
0
.4

3
9
1

3
2
8
0
2
.0

6

1
3
6

1
9
0
9
5
1
1
-
4
 1

0
X

0
.0

1
9
8

3
4
6
.6

8
0
.3

2
7
8

3
6
3
0
.4

6
0
.0

0
0
6

2
3
.3

3
0
.0

0
1
5

6
.3

1
0
.0

7
2
5

1
3
3
2
6
.1

8

1
3
7

1
9
0
9
5
1
1
-
5
 1

0
X

0
.2

0
4
9

3
4
7
7
.2

2
0
.6

1
8
8

6
7
3
0
.3

9
0
.0

0
4
4

9
4
.4

5
0
.0

0
7
3

2
8
.0

0
0
.1

2
0
6

1
5
6
7
1
.7

5

1
3
8

1
9
0
9
5
1
1
-
6
 1

0
X

0
.2

1
3
2

3
5
7
7
.3

0
0
.3

5
2
9

3
8
0
8
.2

8
0
.0

0
2
3

5
4
.4

5
0
.0

1
0
1

3
8
.2

9
0
.0

5
1
8

1
2
0
8
1
.7

6

1
3
9

R
IN

S
E

0
.0

0
0
3

1
0
.0

0
0
.0

0
3
7

5
6
.6

7
0
.0

0
0
4

1
7
.7

8
0
.0

0
0
0

0
.6

6
0
.0

8
2
0

1
3
3
8
2
.9

7

1
4
0

R
IN

S
E

0
.0

0
0
3

1
0
.0

0
0
.0

0
1
4

3
3
.3

3
-
0
.0

0
0
2

8
.8

9
0
.0

0
1
1

4
.6

7
0
.1

0
7
6

1
4
1
9
3
.6

2

1
4
1

C
C

V
1
.9

6
7
4

3
3
1
4
1
.7

6
1
0
.3

6
7
6

1
1
1
0
1
1
.8

6
1
.0

7
3
1

1
9
8
8
2
.6

6
3
.1

9
0
4

1
1
8
2
7
.4

9
5
2
.7

0
4
9

2
6
8
2
7
4
9
.3

4

1
4
2

C
C

B
0
.0

0
1
0

2
0
.0

0
0
.0

0
3
7

5
2
.2

2
-
0
.0

0
0
2

7
.7

8
0
.0

0
0
8

3
.3

3
0
.0

5
9
5

1
1
3
7
7
.9

3

1
4
3

IP
1
9
1
0
0
2
-
2
M

B
 .
..

0
.0

0
0
1

6
.6

7
0
.0

0
3
2

4
7
.7

8
0
.0

0
0
1

1
3
.3

3
0
.0

0
0
2

1
.3

3
0
.0

8
5
0

1
2
6
2
5
.6

0

1
4
4

IM
1
9
1
0
0
2
-
2
L
C

S
...

1
.8

2
4
3

2
9
6
4
8
.4

4
9
.9

0
7
2

1
0
2
2
9
4
.6

9
1
.0

3
1
6

1
8
7
4
5
.6

8
3
.0

6
4
7

1
1
1
4
5
.2

3
4
9
.2

5
6
6

2
4
4
3
2
1
4
.7

6

1
4
5

1
9
0
9
2
1
7
-
2
 1

0
X

0
.0

0
6
4

1
1
0
.0

1
0
.8

1
9
5

8
3
0
2
.2

7
0
.0

0
4
6

9
2
.2

2
0
.0

0
2
0

7
.8

4
0
.0

6
5
8

1
2
6
1
5
.7

2

1
4
6

1
9
0
9
2
1
7
-
2
L
 5

0
X

0
.0

0
1
3

2
6
.6

7
0
.1

6
3
4

1
6
2
9
.0

0
0
.0

0
0
9

2
6
.6

7
0
.0

0
0
7

3
.1

7
0
.0

1
0
0

9
3
4
6
.5

6

1
4
7

1
9
0
9
2
1
7
-
2
M

S
 1

0
X

1
.8

6
0
9

3
0
2
5
9
.6

4
1
0
.7

9
0
2

1
1
1
4
0
3
.6

7
1
.0

2
2
8

1
8
5
0
7
.6

3
3
.0

6
1
5

1
1
0
8
6
.2

7
4
9
.3

2
1
0

2
4
3
5
6
5
3
.5

1

1
4
8

1
9
0
9
2
1
7
-
2
M

S
D

 .
..

1
.8

8
1
9

3
0
5
5
3
.6

5
1
0
.6

9
9
8

1
1
0
7
2
8
.1

2
1
.0

0
9
9

1
8
2
1
9
.5

6
3
.0

3
0
1

1
0
9
4
0
.2

3
5
0
.1

4
6
0

2
4
9
7
1
6
0
.6

4

1
4
9

1
9
0
9
2
1
7
-
2
A

 1
0
X

1
.8

8
2
6

3
0
6
4
0
.5

1
1
0
.9

9
8
3

1
1
3
6
8
5
.4

1
1
.0

2
7
3

1
8
6
5
1
.1

3
3
.0

7
3
4

1
1
1
6
6
.1

0
5
1
.4

9
2
1

2
5
7
5
3
3
3
.4

5

1
5
0

1
9
0
9
2
1
7
-
3
 1

0
X

0
.0

0
0
5

1
3
.3

3
0
.8

5
6
4

8
8
1
2
.5

6
0
.0

0
0
6

2
3
.3

3
0
.0

0
0
5

2
.4

6
0
.0

7
8
2

1
3
2
1
9
.7

5

1
5
1

1
9
0
9
2
1
7
-
6
 1

0
X

0
.0

0
0
5

1
3
.3

3
0
.0

0
3
8

5
2
.2

2
0
.0

0
0
5

1
8
.8

9
0
.0

0
0
2

1
.3

3
0
.0

7
4
0

1
1
9
6
5
.0

6

1
5
2

1
9
0
9
2
1
7
-
7
 1

0
X

0
.0

0
0
3

1
0
.0

0
0
.0

0
2
3

3
7
.7

8
0
.0

0
0
4

1
7
.7

8
0
.0

0
1
0

4
.0

0
0
.0

7
3
1

1
1
9
3
1
.7

8

1
5
3

C
C

V
1
.9

3
5
6

3
1
6
0
2
.3

4
1
0
.4

2
5
9

1
0
7
9
7
0
.7

6
1
.0

4
6
1

1
8
8
7
8
.0

7
3
.2

1
4
5

1
1
6
1
0
.3

0
5
1
.1

5
7
0

2
5
6
1
1
8
8
.9

7

1
5
4

C
C

B
0
.0

0
0
3

1
0
.0

0
0
.0

0
2
1

3
6
.6

7
0
.0

0
0
3

1
5
.5

5
0
.0

0
0
8

3
.3

3
0
.0

6
1
0

1
1
4
6
8
.0

6

1
5
5

1
9
0
9
2
1
7
-
8
 1

0
X

0
.0

0
0
7

1
6
.6

7
0
.9

5
3
6

9
5
9
8
.5

5
0
.0

0
1
5

3
8
.8

9
-
0
.0

0
0
4

-
0
.9

5
0
.0

5
8
8

1
2
2
6
8
.6

9

145 of 371



P
ag

e
 5

6
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

8
9
  
Y
  
[ 

2
 ]

9
8
  
M

o
  
[ 

2
 ]

1
0
9
  
A

g 
 [

 2
 ]

1
1
1
  
C

d 
 [

 2
 ]

1
1
8
  
S
n
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
5
6

1
9
0
9
2
1
7
-
9
 1

0
X

0
.0

0
1
7

3
3
.3

3
0
.9

2
9
6

9
6
1
9
.6

9
0
.0

0
2
3

5
3
.3

4
0
.0

0
0
5

2
.3

8
0
.0

4
6
9

1
1
6
7
4
.8

5

1
5
7

1
9
0
9
2
3
2
-
1
 1

0
X

0
.0

0
2
5

4
6
.6

7
0
.8

6
8
1

8
8
3
0
.3

2
0
.0

0
1
0

2
8
.8

9
0
.0

0
0
3

1
.7

9
0
.0

5
8
7

1
2
3
0
2
.7

1

1
5
8

1
9
0
9
2
3
2
-
2
 1

0
X

0
.0

0
8
2

1
4
0
.0

1
0
.9

2
2
5

9
4
6
7
.3

7
0
.0

0
3
6

7
7
.7

8
0
.0

0
0
5

2
.3

9
0
.0

5
0
4

1
1
8
2
1
.6

1

1
5
9

1
9
0
9
2
3
2
-
3
 1

0
X

0
.0

0
1
1

2
3
.3

3
0
.8

9
5
7

9
0
8
0
.4

8
0
.0

0
1
6

4
1
.1

1
0
.0

0
0
5

2
.4

3
0
.0

4
9
6

1
1
7
3
8
.2

1

1
6
0

1
9
0
9
2
3
2
-
4
 1

0
X

0
.0

1
0
8

1
8
0
.0

1
0
.9

4
9
1

9
6
4
8
.5

9
0
.0

0
8
8

1
7
0
.0

1
0
.0

0
0
5

2
.3

8
0
.0

4
9
0

1
1
7
3
8
.1

9

1
6
1

1
9
0
9
2
4
1
-
3
 1

0
X

0
.0

0
5
2

9
0
.0

0
0
.2

0
2
3

2
0
9
0
.1

8
-
0
.0

0
0
1

1
0
.0

0
0
.0

0
0
9

3
.7

9
0
.0

4
2
3

1
1
3
7
1
.3

0

1
6
2

1
9
0
9
2
4
1
-
4
 1

0
X

0
.0

0
0
2

1
0
.0

0
0
.2

0
3
0

2
0
8
6
.8

4
0
.0

0
1
3

3
5
.5

6
0
.0

0
0
1

1
.1

3
0
.0

3
5
0

1
1
1
7
4
.4

8

1
6
3

1
9
0
9
2
4
1
-
5
 1

0
X

0
.0

0
5
7

1
0
0
.0

0
0
.0

4
3
6

4
6
6
.6

8
0
.0

0
0
0

1
2
.2

2
0
.0

0
1
1

4
.6

2
0
.1

8
0
9

1
8
2
0
7
.8

4

1
6
4

1
9
0
9
2
4
1
-
6
 1

0
X

0
.0

0
1
7

3
3
.3

3
0
.0

4
2
7

4
4
5
.5

7
0
.0

0
0
2

1
4
.4

5
0
.0

0
0
4

1
.9

6
0
.0

2
6
3

1
0
6
9
4
.1

2

1
6
5

C
C

V
1
.9

6
0
0

3
2
1
9
6
.6

4
1
0
.5

6
5
9

1
0
9
8
2
9
.5

2
1
.0

4
6
0

1
9
1
9
8
.4

7
3
.2

5
0
0

1
1
9
3
7
.0

3
5
2
.1

8
1
7

2
6
1
8
5
3
5
.5

3

1
6
6

C
C

B
0
.0

0
0
5

1
3
.3

3
0
.0

0
1
8

3
4
.4

4
-
0
.0

0
0
1

8
.8

9
0
.0

0
0
6

2
.6

7
0
.0

5
6
0

1
1
3
2
8
.0

4

1
6
7

1
9
0
9
2
4
1
-
7
 1

0
X

0
.0

0
1
0

2
3
.3

3
0
.2

1
8
2

2
2
5
1
.3

1
0
.0

0
0
1

1
3
.3

3
0
.0

0
0
5

2
.4

4
0
.0

3
5
4

1
1
1
0
1
.1

4

1
6
8

1
9
0
9
2
4
1
-
8
 1

0
X

0
.0

0
3
9

7
0
.0

0
0
.2

0
4
0

2
0
9
7
.9

5
0
.0

0
0
6

2
2
.2

2
0
.0

0
0
1

1
.1

3
0
.0

5
6
9

1
2
3
2
6
.8

2

1
6
9

1
9
0
9
2
4
1
-
9
 1

0
X

0
.0

0
0
1

6
.6

7
0
.0

0
4
2

5
6
.6

7
-
0
.0

0
0
1

8
.8

9
0
.0

0
0
4

1
.9

9
0
.0

2
9
8

1
0
1
4
6
.9

9

1
7
0

1
9
0
9
2
4
1
-
1
0
 1

0
X

0
.0

0
0
3

1
0
.0

0
0
.0

0
0
9

2
5
.5

6
0
.0

0
0
1

1
2
.2

2
0
.0

0
0
2

1
.3

3
0
.0

3
1
6

1
0
3
0
7
.1

3

1
7
1

1
9
0
9
4
3
8
-
5
 1

0
X

0
.0

0
1
3

3
0
.0

0
0
.2

7
3
2

3
1
7
3
.7

0
0
.0

0
1
5

4
2
.2

2
0
.0

0
0
8

3
.6

8
0
.0

3
7
9

1
1
8
1
5
.0

0

1
7
2

1
9
0
9
4
3
8
-
6
 1

0
X

0
.0

0
0
4

1
3
.3

3
0
.2

3
6
9

2
7
1
1
.3

8
0
.0

0
0
2

1
5
.5

5
0
.0

0
2
0

8
.4

0
0
.0

4
6
9

1
2
1
3
5
.2

9

1
7
3

R
IN

S
E

0
.0

0
1
1

2
3
.3

3
0
.0

0
4
4

6
1
.1

1
-
0
.0

0
0
3

6
.6

7
0
.0

0
0
4

1
.9

9
0
.0

6
9
9

1
2
5
1
2
.1

9

1
7
4

R
IN

S
E

-
0
.0

0
0
2

3
.3

3
0
.0

0
4
2

5
8
.8

9
0
.0

0
0
1

1
2
.2

2
-
0
.0

0
0
2

-
0
.0

1
0
.0

7
1
5

1
2
3
1
5
.2

9

1
7
5

C
C

V
1
.9

5
7
1

3
2
0
0
9
.7

8
1
0
.5

1
8
7

1
0
9
9
2
0
.6

0
1
.0

6
9
9

1
9
6
3
6
.7

9
3
.2

0
5
0

1
1
7
7
2
.2

4
5
3
.1

2
3
0

2
6
3
2
2
9
0
.9

0

1
7
6

C
C

B
0
.0

0
0
1

6
.6

7
0
.0

0
2
2

3
7
.7

8
0
.0

0
0
3

1
5
.5

5
-
0
.0

0
0
2

0
.0

0
0
.0

2
3
8

9
8
9
0
.2

5

1
7
7

F
P

1
9
0
9
2
7
-
3
M

B
...

0
.0

0
0
1

6
.6

7
0
.0

0
4
2

5
6
.6

7
0
.0

0
0
9

2
5
.5

5
-
0
.0

0
0
2

-
0
.0

1
0
.0

0
3
1

8
9
1
6
.3

0

1
7
8

Z
Z
Z

1
7
9

IM
1
9
0
9
3
0
-
3
L
C

S
...

1
.8

9
6
8

3
0
9
6
7
.5

9
1
0
.0

0
9
2

1
0
3
6
3
5
.3

9
1
.0

2
1
0

1
8
5
9
4
.4

7
3
.1

0
8
3

1
1
3
2
7
.8

7
4
9
.0

0
7
0

2
4
4
8
4
6
6
.2

6

1
8
0

1
9
0
9
4
7
9
-
1
 1

0
X

0
.0

0
1
0

2
3
.3

3
3
.4

5
1
3

3
5
9
6
3
.9

6
0
.0

0
0
0

1
2
.2

2
0
.0

0
0
1

1
.1

1
0
.0

2
1
1

1
0
4
8
3
.9

7

1
8
1

1
9
0
9
4
7
9
-
2
 1

0
X

0
.0

0
0
6

1
6
.6

7
3
.4

8
2
6

3
6
6
2
2
.1

5
-
0
.0

0
0
1

1
0
.0

0
0
.0

0
1
0

4
.3

7
0
.0

1
8
4

1
0
2
7
7
.1

9

1
8
2

1
9
0
9
5
1
3
-
1
 1

0
X

0
.0

0
9
7

1
6
6
.6

8
2
1
.8

6
2
5

2
2
8
4
6
0
.5

9
0
.0

0
0
8

2
6
.6

7
0
.0

0
2
4

9
.3

8
0
.0

1
8
3

1
0
1
0
3
.7

2

1
8
3

1
9
0
9
5
1
3
-
1
L
 5

0
X

0
.0

0
2
0

4
0
.0

0
4
.3

2
0
7

4
5
6
2
0
.5

4
0
.0

0
0
0

1
2
.2

2
-
0
.0

0
0
1

0
.1

5
-
0
.0

3
8
8

7
6
3
5
.5

5

1
8
4

1
9
0
9
5
1
3
-
1
M

S
 1

0
X

1
.9

4
0
2

3
2
4
3
0
.4

6
3
2
.1

5
8
7

3
4
0
4
5
3
.9

5
1
.0

1
7
6

1
8
7
4
9
.0

7
3
.0

3
6
5

1
1
1
9
6
.3

4
5
2
.0

3
3
5

2
5
7
9
1
4
6
.8

4

1
8
5

1
9
0
9
5
1
3
-
1
M

S
D

 .
..

1
.9

8
8
1

3
3
2
6
5
.5

8
3
2
.8

6
4
9

3
5
0
2
9
0
.3

0
1
.0

3
0
9

1
9
1
1
9
.4

5
3
.1

1
0
0

1
1
5
4
2
.9

5
5
4
.6

8
7
2

2
7
1
9
6
3
9
.7

5

1
8
6

1
9
0
9
5
1
3
-
1
A

 1
0
X

1
.8

8
7
2

3
1
8
8
9
.4

3
3
1
.5

5
9
9

3
3
9
3
5
2
.6

2
1
.0

1
4
3

1
8
7
4
0
.1

6
3
.1

1
8
9

1
1
5
3
2
.0

2
5
2
.8

7
4
2

2
6
5
1
9
4
2
.6

2

146 of 371



P
ag

e
 5

7
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

8
9
  
Y
  
[ 

2
 ]

9
8
  
M

o
  
[ 

2
 ]

1
0
9
  
A

g 
 [

 2
 ]

1
1
1
  
C

d 
 [

 2
 ]

1
1
8
  
S
n
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
8
7

C
C

V
1
.9

9
0
4

3
3
1
9
5
.6

1
1
0
.6

0
8
0

1
1
2
1
9
2
.7

1
1
.0

6
2
6

1
9
8
0
8
.1

1
3
.2

1
7
0

1
2
0
0
2
.1

9
5
1
.0

3
6
1

2
6
4
1
6
1
9
.1

3

1
8
8

C
C

B
0
.0

0
0
7

1
6
.6

7
0
.0

0
7
7

9
1
.1

1
0
.0

0
0
3

1
5
.5

6
0
.0

0
0
0

0
.6

6
-
0
.0

1
2
2

8
3
8
9
.3

1

1
8
9

1
9
0
9
5
1
3
-
2
 1

0
X

0
.0

0
2
0

4
0
.0

0
2
2
.1

6
6
4

2
3
4
6
7
7
.7

4
0
.0

0
0
4

2
0
.0

0
0
.0

0
1
5

6
.1

0
0
.0

4
7
3

1
1
7
7
4
.9

9

1
9
0

1
9
0
9
5
1
4
-
1
 1

0
X

0
.0

0
7
0

1
2
3
.3

4
2
3
.2

6
4
1

2
4
6
5
8
3
.5

9
0
.0

0
1
4

3
7
.7

8
0
.0

6
1
8

2
2
8
.9

2
-
0
.0

2
0
9

8
4
1
5
.9

7

1
9
1

1
9
0
9
5
1
4
-
2
 1

0
X

0
.0

0
0
8

2
0
.0

0
2
3
.0

4
9
1

2
4
7
2
5
1
.3

4
0
.0

0
0
5

2
1
.1

1
0
.0

0
2
2

8
.8

5
-
0
.0

4
6
6

7
1
7
8
.6

0

1
9
2

1
9
0
9
5
2
6
-
1
 1

0
X

0
.0

0
4
7

8
6
.6

7
0
.5

0
3
7

5
3
6
4
.3

1
0
.0

0
1
8

4
6
.6

7
0
.0

0
1
1

4
.8

0
-
0
.0

6
1
4

6
6
2
1
.7

4

1
9
3

1
9
0
9
5
2
6
-
1
L
 5

0
X

0
.0

0
0
6

1
6
.6

7
0
.1

0
3
3

1
0
8
6
.7

2
0
.0

0
0
2

1
5
.5

6
0
.0

0
1
1

4
.5

6
-
0
.0

5
7
7

6
6
4
5
.0

1

1
9
4

1
9
0
9
5
2
6
-
1
M

S
 1

0
X

1
.8

7
2
4

3
1
3
7
1
.8

7
1
0
.3

9
1
5

1
1
0
9
8
6
.2

0
0
.9

8
6
8

1
8
6
4
8
.9

4
3
.0

1
3
1

1
1
3
9
3
.8

5
4
8
.7

6
8
5

2
5
4
8
1
7
2
.5

7

1
9
5

1
9
0
9
5
2
6
-
1
M

S
D

 .
..

1
.8

8
6
3

3
1
7
5
2
.4

7
1
0
.6

3
6
3

1
1
1
6
9
5
.7

8
1
.0

1
2
0

1
8
9
5
9
.3

8
3
.0

8
4
9

1
1
5
6
5
.2

5
4
9
.3

7
5
2

2
5
5
3
4
6
3
.5

6

1
9
6

1
9
0
9
5
2
6
-
1
A

 1
0
X

1
.9

6
0
9

3
2
9
7
8
.3

4
1
0
.8

1
7
0

1
1
4
7
4
2
.6

3
1
.0

3
4
2

1
9
2
8
8
.5

7
3
.1

6
0
9

1
1
7
9
7
.7

7
4
9
.7

3
1
7

2
6
0
5
2
0
6
.2

1

1
9
7

1
9
0
9
5
2
6
-
2
 1

0
X

0
.0

0
5
0

9
0
.0

0
0
.4

4
7
8

4
7
3
1
.8

7
0
.0

0
1
7

4
3
.3

3
0
.0

0
1
3

5
.5

3
-
0
.0

3
0
4

8
2
6
5
.8

4

1
9
8

1
9
0
9
5
4
9
-
1
 1

0
X

0
.7

3
4
1

1
2
3
2
8
.5

9
0
.3

8
0
5

4
0
7
8
.3

6
0
.0

0
9
2

1
8
2
.2

3
0
.0

8
4
0

3
1
0
.9

4
0
.9

1
1
1

5
7
1
4
2
.2

5

1
9
9

C
C

V
1
.8

8
7
4

3
1
9
8
9
.6

4
1
0
.4

5
1
8

1
0
9
9
1
5
.7

5
1
.0

5
3
7

1
9
6
1
3
.4

4
3
.1

9
3
3

1
1
8
9
6
.3

2
4
9
.7

7
5
4

2
6
1
8
3
1
2
.2

5

2
0
0

C
C

B
0
.0

0
0
5

1
3
.3

3
0
.0

0
3
4

5
0
.0

0
-
0
.0

0
0
4

4
.4

4
0
.0

0
0
2

1
.3

3
-
0
.0

2
4
1

8
0
7
9
.1

3

2
0
1

1
9
0
9
5
4
9
-
2
 1

0
X

0
.0

0
4
0

7
3
.3

4
0
.5

6
4
8

6
0
0
1
.2

1
0
.0

0
0
8

2
7
.7

8
0
.0

0
0
8

3
.4

1
0
.1

8
5
0

1
9
3
8
9
.3

0

2
0
2

1
9
0
9
5
4
9
-
3
 1

0
X

0
.4

1
7
7

7
0
2
5
.1

9
0
.2

3
9
3

2
5
5
2
.4

6
0
.0

0
0
2

1
6
.6

7
0
.0

2
6
3

9
8
.4

1
0
.3

6
3
5

2
8
7
5
4
.0

9

2
0
3

1
9
0
9
5
5
2
-
1
 1

0
X

0
.0

1
5
4

2
5
6
.6

8
1
0
.1

3
1
7

1
0
5
3
5
7
.1

6
0
.0

0
0
2

1
5
.5

5
0
.0

4
6
1

1
6
3
.5

7
0
.0

3
0
7

1
0
5
0
7
.2

8

2
0
4

1
9
0
9
5
5
2
-
2
 1

0
X

0
.0

0
5
2

9
0
.0

1
1
0
.5

4
1
7

1
0
8
9
2
8
.9

7
0
.0

0
0
0

1
2
.2

2
0
.0

0
3
8

1
3
.8

8
-
0
.0

2
8
1

7
5
3
2
.0

9

2
0
5

1
9
0
9
5
5
3
-
1
 1

0
X

0
.0

0
6
8

1
1
6
.6

7
4
5
.6

7
2
6

4
7
5
8
9
4
.0

9
0
.0

0
1
0

3
0
.0

0
-
0
.0

0
1
4

-
4
.4

5
-
0
.0

2
0
6

7
8
5
5
.6

0

2
0
6

1
9
0
9
5
5
3
-
2
 1

0
X

0
.0

0
8
0

1
3
6
.6

7
4
6
.1

6
1
3

4
8
2
5
8
3
.8

2
0
.0

0
0
4

1
8
.8

9
-
0
.0

0
1
6

-
5
.1

1
0
.0

1
6
6

9
6
9
3
.3

7

2
0
7

R
IN

S
E

0
.0

0
1
4

2
6
.6

7
0
.0

1
6
6

1
8
2
.2

3
-
0
.0

0
0
2

7
.7

8
0
.0

0
0
4

1
.9

8
-
0
.0

1
7
4

8
4
8
9
.3

7

2
0
8

R
IN

S
E

0
.0

0
0
5

1
3
.3

3
0
.0

1
2
0

1
3
5
.5

6
-
0
.0

0
0
1

1
0
.0

0
-
0
.0

0
0
2

-
0
.0

1
-
0
.0

2
0
1

8
2
9
2
.5

2

2
0
9

C
C

V
1
.9

5
1
4

3
2
4
6
3
.9

0
1
0
.6

0
6
6

1
1
0
5
0
9
.9

3
1
.0

5
9
6

1
9
5
5
0
.0

2
3
.1

9
3
8

1
1
7
9
0
.8

6
5
1
.1

7
2
7

2
6
4
0
9
5
9
.2

8

2
1
0

C
C

B
0
.0

0
0
3

1
0
.0

0
0
.0

0
3
8

5
3
.3

3
0
.0

0
0
2

1
4
.4

4
0
.0

0
0
2

1
.3

3
-
0
.0

1
6
4

8
3
2
2
.1

6

2
1
1

IP
1
9
1
0
0
4
-
5
M

B
 .
..

-
0
.0

0
0
2

3
.3

3
0
.0

2
8
4

2
9
0
.0

1
0
.0

0
0
3

1
5
.5

5
0
.0

0
0
4

1
.9

7
0
.5

2
6
2

3
4
7
1
2
.7

6

2
1
2

IM
1
9
1
0
0
4
-
5
L
C

S
...

1
.8

1
7
3

2
9
9
3
5
.6

3
9
.8

5
7
1

1
0
2
3
2
3
.7

4
0
.9

7
3
8

1
8
1
2
2
.7

4
2
.9

2
7
2

1
0
9
0
3
.6

9
4
7
.2

3
0
7

2
4
6
0
0
9
7
.8

3

2
1
3

1
9
0
9
5
6
4
-
2
1
 1

0
X

2
.3

9
7
5

3
9
9
5
4
.3

6
0
.0

7
8
5

8
4
5
.5

9
0
.0

0
2
9

6
6
.6

7
0
.0

1
5
2

5
7
.2

5
0
.6

2
4
2

4
3
6
8
9
.1

0

2
1
4

1
9
0
9
5
6
4
-
2
2
 1

0
X

4
.2

6
2
9

7
2
3
4
4
.3

6
0
.0

7
6
9

8
5
4
.4

8
0
.0

0
4
9

1
0
4
.4

5
0
.0

3
6
6

1
3
7
.9

2
0
.6

6
5
4

4
4
8
6
5
.7

6

2
1
5

1
9
0
9
5
6
5
-
1
 1

0
X

3
.6

4
3
5

6
1
9
2
4
.0

5
0
.1

0
6
9

1
1
7
6
.7

3
0
.0

0
3
4

7
6
.6

7
0
.0

2
7
9

1
0
6
.5

5
0
.7

2
1
8

4
7
4
8
3
.0

6

2
1
6

1
9
0
9
5
6
5
-
2
 1

0
X

3
.1

6
6
5

5
3
5
8
0
.9

3
0
.0

6
7
9

7
5
3
.3

6
0
.0

0
4
3

9
3
.3

4
0
.0

2
9
2

1
1
0
.5

9
0
.6

5
0
4

4
4
6
1
4
.5

5

2
1
7

1
9
0
9
5
6
5
-
3
 1

0
X

2
.8

9
4
1

4
9
0
9
6
.6

0
0
.0

6
7
5

7
4
7
.8

1
0
.0

0
4
8

1
0
3
.3

4
0
.0

2
2
6

8
5
.9

3
0
.3

5
9
9

2
8
7
6
4
.1

0

147 of 371



P
ag

e
 5

8
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

8
9
  
Y
  
[ 

2
 ]

9
8
  
M

o
  
[ 

2
 ]

1
0
9
  
A

g 
 [

 2
 ]

1
1
1
  
C

d 
 [

 2
 ]

1
1
8
  
S
n
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
1
8

1
9
0
9
5
6
5
-
3
L
 5

0
X

0
.6

2
3
8

1
0
4
0
7
.2

0
0
.0

1
6
7

1
9
5
.5

6
0
.0

0
0
9

2
8
.8

9
0
.0

0
5
8

2
1
.9

8
0
.0

1
0
5

1
0
2
2
0
.4

9

2
1
9

1
9
0
9
5
6
5
-
3
M

S
 1

0
X

5
.1

1
1
4

8
4
8
1
7
.7

4
9
.0

4
1
8

9
7
7
1
4
.3

3
0
.9

7
7
7

1
8
1
9
9
.5

5
3
.0

0
0
6

1
1
1
7
7
.6

8
4
7
.6

5
8
4

2
4
9
6
3
2
7
.9

3

2
2
0

1
9
0
9
5
6
5
-
3
M

S
D

 .
..

4
.7

8
4
0

8
0
4
3
2
.3

6
9
.1

5
8
4

9
6
9
7
7
.7

4
0
.9

9
4
8

1
8
4
6
5
.3

7
2
.9

8
8
4

1
1
1
0
0
.3

6
4
8
.3

8
0
5

2
5
1
9
8
4
3
.4

5

2
2
1

C
C

V
1
.9

2
6
7

3
2
2
7
0
.3

1
1
0
.4

5
6
4

1
0
9
7
1
3
.5

7
1
.0

3
6
9

1
9
1
9
0
.7

0
3
.2

0
4
9

1
1
8
7
1
.0

1
5
0
.0

4
7
4

2
6
1
6
3
2
1
.6

8

2
2
2

C
C

B
0
.0

0
0
1

6
.6

7
0
.0

0
5
8

7
2
.2

2
0
.0

0
0
3

1
5
.5

6
0
.0

0
0
6

2
.6

6
-
0
.0

2
2
0

8
0
2
9
.0

6

2
2
3

1
9
0
9
5
6
5
-
3
A

 1
0
X

4
.9

4
2
0

8
2
0
2
0
.4

9
1
0
.1

9
7
5

1
0
8
5
5
8
.8

7
1
.0

3
3
7

1
9
1
2
0
.5

7
3
.0

7
7
3

1
1
3
8
9
.4

2
4
9
.7

7
8
9

2
5
8
0
6
7
5
.3

3

2
2
4

1
9
0
9
5
6
5
-
4
 1

0
X

3
.0

1
1
2

5
0
0
7
2
.5

3
0
.0

7
1
0

7
6
8
.9

2
0
.0

0
3
6

7
7
.7

8
0
.0

2
4
9

9
3
.2

6
0
.6

5
0
0

4
4
4
6
0
.8

7

2
2
5

1
9
0
9
5
6
5
-
5
 1

0
X

3
.3

6
0
8

5
6
4
8
4
.0

8
0
.0

8
0
3

8
7
0
.0

4
0
.0

0
3
9

8
3
.3

3
0
.0

3
3
1

1
2
3
.2

5
0
.6

3
2
7

4
3
8
3
5
.7

8

2
2
6

1
9
0
9
5
6
5
-
6
 1

0
X

2
.9

5
2
2

4
9
2
2
6
.9

7
0
.0

7
7
2

8
3
8
.9

3
0
.0

0
2
5

5
7
.7

8
0
.0

2
8
0

1
0
4
.5

9
0
.6

3
2
7

4
2
8
6
3
.3

2

2
2
7

1
9
0
9
5
9
4
-
1
 1

0
X

0
.0

0
5
2

8
6
.6

7
0
.0

3
5
3

3
7
5
.5

7
0
.0

0
0
4

1
7
.7

8
0
.0

0
1
4

5
.3

0
0
.6

1
1
5

3
6
3
2
0
.0

4

2
2
8

Z
Z
Z

2
2
9

1
9
1
0
0
1
3
-
1
 1

0
X

0
.0

0
4
8

8
0
.0

0
0
.0

5
4
3

5
4
3
.3

5
0
.0

0
0
5

2
0
.0

0
0
.0

0
5
6

1
9
.9

5
0
.5

7
2
3

3
7
7
2
6
.5

2

2
3
0

1
9
1
0
0
3
4
-
2
1
 1

0
X

3
.8

3
7
8

6
2
7
5
7
.1

7
0
.0

7
2
5

7
7
0
.0

3
0
.0

0
7
1

1
4
0
.0

0
0
.0

4
2
4

1
5
3
.9

2
0
.5

9
0
7

3
9
7
1
4
.6

5

2
3
1

1
9
1
0
0
3
4
-
2
2
 1

0
X

7
.2

4
3
7

1
1
8
2
2
7
.4

5
0
.1

9
4
7

2
0
7
5
.7

2
0
.0

1
4
5

2
7
2
.2

3
0
.0

6
8
6

2
4
8
.4

6
0
.7

0
5
0

4
5
2
3
0
.0

8

2
3
2

1
9
1
0
0
3
5
-
1
 1

0
X

4
.3

4
2
5

7
3
0
5
3
.8

7
0
.2

4
3
8

2
6
1
8
.0

3
0
.0

1
2
6

2
4
3
.3

4
0
.0

7
8
7

2
9
0
.4

2
0
.6

9
8
9

4
6
0
9
8
.7

9

2
3
3

C
C

V
1
.8

8
3
4

3
0
9
3
0
.8

3
1
0
.4

8
3
8

1
0
7
7
7
1
.6

0
1
.0

1
7
8

1
8
5
3
4
.3

4
3
.1

0
4
2

1
1
3
0
8
.7

9
5
0
.3

0
2
4

2
6
3
9
7
4
2
.8

8

2
3
4

C
C

B
-
0
.0

0
0
2

3
.3

3
0
.0

0
1
0

2
5
.5

6
0
.0

0
0
4

1
6
.6

7
0
.0

0
0
2

1
.3

3
-
0
.0

2
8
5

7
5
0
2
.1

6

2
3
5

1
9
1
0
0
3
5
-
2
 1

0
X

3
.5

2
9
5

5
6
8
7
1
.8

2
0
.1

3
3
5

1
3
7
4
.5

2
0
.0

1
3
3

2
4
7
.7

9
0
.0

4
5
0

1
6
0
.5

3
0
.6

4
0
7

4
2
2
8
4
.9

2

2
3
6

1
9
1
0
0
3
5
-
3
 1

0
X

5
.7

0
3
4

9
2
2
2
1
.5

4
0
.1

5
8
8

1
6
6
6
.7

8
0
.0

4
3
0

7
8
4
.4

8
0
.0

4
2
6

1
5
3
.8

3
0
.6

7
8
3

4
4
3
2
0
.4

6

2
3
7

1
9
1
0
0
3
5
-
3
L
 5

0
X

1
.1

2
0
5

1
8
0
2
7
.6

2
0
.0

3
1
8

3
4
4
.4

5
0
.0

1
0
2

1
9
5
.5

6
0
.0

0
8
2

2
9
.9

6
0
.0

8
0
6

1
3
6
8
6
.6

2

2
3
8

1
9
1
0
0
3
5
-
3
M

S
 1

0
X

7
.9

2
0
1

1
2
7
9
5
8
.0

9
7
.8

5
1
2

8
2
7
9
3
.2

5
1
.0

2
9
4

1
8
3
6
6
.3

6
3
.0

1
5
9

1
0
7
6
8
.2

0
4
6
.0

5
7
8

2
3
6
2
7
4
6
.1

6

2
3
9

1
9
1
0
0
3
5
-
3
M

S
D

 .
..

7
.8

6
2
6

1
2
9
9
7
7
.7

2
7
.9

7
2
3

8
4
8
0
9
.0

7
1
.0

2
1
1

1
8
7
3
1
.2

7
2
.9

5
2
2

1
0
8
3
8
.0

7
4
7
.5

4
5
0

2
4
3
2
9
1
0
.4

3

2
4
0

1
9
1
0
0
3
5
-
3
A

 1
0
X

7
.5

6
8
2

1
2
4
8
0
0
.7

6
1
0
.3

5
1
4

1
0
8
6
0
1
.6

7
1
.0

6
1
2

1
9
3
3
7
.5

2
3
.1

1
9
8

1
1
3
7
8
.7

5
5
1
.5

0
8
9

2
7
0
1
6
1
3
.8

2

2
4
1

1
9
1
0
0
3
5
-
4
 1

0
X

4
.5

8
1
8

7
4
2
3
6
.6

1
0
.1

4
1
6

1
4
7
1
.2

0
0
.0

2
1
4

3
9
6
.6

8
0
.0

4
5
0

1
6
2
.5

2
0
.6

2
8
3

4
2
7
5
2
.7

0

2
4
2

1
9
1
0
0
3
5
-
5
 1

0
X

4
.3

2
0
0

7
1
6
7
7
.4

7
0
.1

6
9
1

1
7
9
9
.0

2
0
.0

1
2
2

2
3
4
.4

5
0
.0

6
8
0

2
4
9
.8

2
0
.6

5
1
2

4
3
1
1
3
.6

9

2
4
3

1
9
1
0
0
3
5
-
6
 1

0
X

4
.1

6
6
4

6
7
4
1
8
.9

5
0
.1

0
4
2

1
1
0
8
.9

4
0
.0

1
3
0

2
4
8
.9

0
0
.0

2
3
2

8
5
.2

2
0
.6

5
3
7

4
3
6
2
1
.5

2

2
4
4

R
IN

S
E

0
.0

0
0
5

1
3
.3

3
0
.0

0
3
5

5
1
.1

1
0
.0

0
0
3

1
5
.5

6
0
.0

0
0
0

0
.6

6
-
0
.0

1
7
1

8
6
4
9
.4

4

2
4
5

R
IN

S
E

0
.0

0
0
1

6
.6

7
0
.0

0
3
1

4
6
.6

7
0
.0

0
0
2

1
4
.4

4
0
.0

0
0
2

1
.3

3
-
0
.0

1
6
2

8
4
3
2
.5

9

2
4
6

C
C

V
1
.9

2
7
5

3
0
9
8
0
.9

5
1
0
.5

3
4
1

1
0
5
1
3
9
.6

3
1
.0

4
1
8

1
8
5
4
8
.8

6
3
.1

1
6
8

1
1
1
0
4
.9

0
5
0
.8

8
9
4

2
5
5
3
7
0
5
.1

2

2
4
7

C
C

B
-
0
.0

0
0
1

3
.3

3
0
.0

0
5
1

6
2
.2

3
-
0
.0

0
0
1

8
.8

9
0
.0

0
0
2

1
.3

3
-
0
.0

3
4
1

7
2
8
2
.0

7

2
4
8

IP
1
9
1
0
0
2
-
1
M

B
 .
..

-
0
.0

0
0
1

3
.3

3
0
.0

0
3
0

4
3
.3

4
0
.0

0
0
0

1
0
.0

0
0
.0

0
0
2

1
.3

3
-
0
.0

4
2
8

6
7
1
5
.0

7

148 of 371



P
ag

e
 5

9
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

8
9
  
Y
  
[ 

2
 ]

9
8
  
M

o
  
[ 

2
 ]

1
0
9
  
A

g 
 [

 2
 ]

1
1
1
  
C

d 
 [

 2
 ]

1
1
8
  
S
n
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
4
9

IM
1
9
1
0
0
2
-
1
L
C

S
...

1
.8

4
4
0

2
9
3
3
7
.6

8
9
.8

8
9
4

9
7
5
2
7
.7

0
1
.0

0
6
7

1
7
5
6
9
.9

5
3
.0

1
0
8

1
0
5
1
5
.2

2
4
7
.3

2
2
5

2
3
5
9
6
3
3
.6

6

2
5
0

1
9
0
9
2
4
2
-
5
 1

0
X

0
.0

0
1
5

3
0
.0

0
0
.6

3
7
7

6
4
0
3
.6

0
0
.0

0
0
3

1
7
.7

8
0
.0

0
0
6

2
.7

0
-
0
.0

3
3
3

7
9
7
2
.3

9

2
5
1

1
9
0
9
2
4
2
-
5
L
 5

0
X

0
.0

0
1
3

2
6
.6

7
0
.1

2
7
5

1
2
3
4
.5

1
-
0
.0

0
0
3

6
.6

6
0
.0

0
0
0

0
.5

5
-
0
.0

6
2
4

6
1
9
4
.8

1

2
5
2

1
9
0
9
2
4
2
-
5
M

S
 1

0
X

1
.8

3
9
0

2
9
1
5
7
.6

2
1
0
.5

5
1
5

1
0
4
1
6
1
.0

7
0
.9

9
4
1

1
7
5
6
8
.7

9
2
.9

5
2
9

1
0
4
4
3
.8

5
4
7
.2

3
0
5

2
3
8
1
9
6
5
.8

5

2
5
3

1
9
0
9
2
4
2
-
5
M

S
D

 .
..

1
.8

4
3
1

2
9
1
6
0
.7

5
1
0
.6

0
5
6

1
0
5
9
3
7
.2

5
1
.0

0
2
2

1
7
6
2
1
.0

7
2
.9

9
3
0

1
0
5
3
1
.0

9
4
8
.4

5
8
2

2
4
4
7
7
4
1
.5

8

2
5
4

1
9
0
9
2
4
2
-
5
A

 1
0
X

1
.8

5
9
4

2
9
5
5
5
.0

8
1
1
.0

3
1
9

1
0
8
8
1
9
.5

9
1
.0

4
5
8

1
8
4
7
7
.6

0
3
.1

8
9
4

1
1
2
7
7
.9

9
4
9
.9

1
5
2

2
5
5
9
8
3
6
.2

6

2
5
5

1
9
0
9
2
4
2
-
6
 1

0
X

0
.0

0
1
7

3
3
.3

3
0
.6

4
1
5

6
3
0
3
.5

5
0
.0

0
0
6

2
2
.2

2
0
.0

0
0
0

0
.7

1
-
0
.0

3
1
4

8
1
3
2
.4

5

2
5
6

1
9
0
9
2
4
2
-
7
 1

0
X

0
.0

0
0
3

1
0
.0

0
0
.5

0
5
2

4
9
1
1
.9

4
0
.0

0
1
5

3
6
.6

7
0
.0

0
0
1

0
.8

5
0
.0

0
1
0

9
6
4
0
.0

0

2
5
7

1
9
0
9
2
4
2
-
7
L
 5

0
X

-
0
.0

0
0
4

0
.0

0
0
.1

0
4
8

1
0
0
6
.7

2
0
.0

0
0
5

2
0
.0

0
-
0
.0

0
0
2

-
0
.1

0
-
0
.0

4
3
0

7
1
5
1
.9

6

2
5
8

C
C

V
1
.9

0
0
8

3
0
0
2
5
.8

4
1
0
.5

7
1
3

1
0
4
1
3
2
.6

7
1
.0

3
4
0

1
8
1
9
6
.1

9
3
.1

1
4
1

1
0
9
6
7
.5

6
4
9
.0

0
3
9

2
4
9
0
7
3
1
.8

9

2
5
9

C
C

B
0
.0

0
1
0

2
0
.0

0
0
.0

0
3
3

4
5
.5

5
-
0
.0

0
0
1

8
.8

9
0
.0

0
0
0

0
.6

6
-
0
.0

3
2
6

7
4
0
8
.7

3

2
6
0

1
9
0
9
2
4
2
-
7
M

S
 1

0
X

1
.7

8
9
5

2
8
3
2
2
.7

2
1
0
.3

3
4
5

1
0
0
8
5
9
.0

8
0
.9

8
5
1

1
7
1
5
3
.8

9
3
.0

2
8
2

1
0
5
5
2
.9

4
4
7
.0

1
7
5

2
3
4
8
2
1
3
.6

1

2
6
1

1
9
0
9
2
4
2
-
7
M

S
D

 .
..

1
.8

3
9
0

2
8
9
9
0
.7

1
1
0
.4

8
4
1

1
0
2
2
7
2
.3

7
1
.0

0
1
6

1
7
4
8
2
.0

7
3
.0

4
1
6

1
0
6
2
3
.5

0
4
7
.9

6
6
8

2
4
2
3
1
7
1
.8

4

2
6
2

1
9
0
9
2
4
2
-
7
A

 1
0
X

1
.8

9
4
3

3
0
0
2
5
.8

8
1
0
.9

1
8
4

1
0
7
1
3
2
.5

7
1
.0

3
0
8

1
8
1
1
2
.7

4
3
.0

7
0
8

1
0
7
9
9
.1

5
5
0
.1

5
4
3

2
5
3
3
8
6
8
.4

0

2
6
3

1
9
0
9
3
7
5
-
1
 1

0
X

0
.0

0
3
0

5
3
.3

4
0
.0

4
7
2

4
7
5
.5

7
-
0
.0

0
0
1

8
.8

9
0
.0

0
0
4

1
.9

5
-
0
.0

3
0
2

8
1
2
9
.1

3

2
6
4

1
9
0
9
3
7
5
-
2
 1

0
X

0
.0

0
0
5

1
3
.3

3
0
.0

4
3
9

4
3
7
.7

9
0
.0

0
0
1

1
2
.2

2
0
.0

0
0
2

1
.2

9
-
0
.0

3
1
2

7
8
8
2
.2

7

2
6
5

1
9
0
9
3
7
5
-
6
 1

0
X

0
.0

0
1
3

2
6
.6

7
0
.0

3
3
4

3
3
6
.6

8
-
0
.0

0
0
2

7
.7

8
0
.0

0
0
6

2
.6

3
-
0
.0

3
3
8

7
7
6
8
.9

3

2
6
6

1
9
0
9
3
7
5
-
7
 1

0
X

0
.0

0
0
3

1
0
.0

0
0
.0

3
5
2

3
5
5
.5

6
-
0
.0

0
0
3

6
.6

7
0
.0

0
0
2

1
.3

0
-
0
.0

3
6
6

7
5
4
5
.4

6

2
6
7

1
9
0
9
3
8
3
-
1
 1

0
X

0
.0

0
1
6

3
0
.0

0
0
.0

1
8
4

1
9
4
.4

5
0
.0

0
0
2

1
4
.4

5
0
.0

0
5
6

1
9
.9

8
-
0
.0

3
7
3

7
5
8
2
.1

5

2
6
8

1
9
0
9
3
8
3
-
2
 1

0
X

0
.0

0
3
9

6
6
.6

7
0
.0

2
0
5

2
1
5
.5

6
-
0
.0

0
0
1

1
0
.0

0
0
.0

0
2
9

1
0
.6

4
-
0
.0

3
9
6

7
4
6
8
.7

7

2
6
9

1
9
0
9
3
8
3
-
7
 1

0
X

0
.0

0
3
4

6
0
.0

0
0
.0

1
6
3

1
7
6
.6

7
-
0
.0

0
0
4

4
.4

4
0
.0

0
0
8

3
.3

1
-
0
.0

3
2
3

7
9
1
5
.6

9

2
7
0

C
C

V
1
.8

8
5
1

3
0
4
2
6
.7

7
1
0
.5

5
3
2

1
0
4
9
7
7
.5

5
1
.0

3
9
7

1
8
5
9
2
.1

8
3
.1

6
6
6

1
1
3
3
3
.0

9
4
9
.2

5
3
3

2
5
2
4
1
4
9
.2

8

2
7
1

C
C

B
0
.0

0
0
5

1
3
.3

3
0
.0

0
4
7

5
8
.8

9
0
.0

0
0
2

1
4
.4

5
0
.0

0
1
7

5
.9

9
-
0
.0

2
0
7

7
8
8
5
.7

1

2
7
2

1
9
0
9
3
8
3
-
8
 1

0
X

0
.0

0
0
5

1
3
.3

3
0
.0

1
8
6

1
9
4
.4

5
-
0
.0

0
0
1

8
.8

9
0
.0

0
0
6

2
.6

5
1
.2

4
4
8

7
0
8
0
3
.7

4

2
7
3

1
9
0
9
4
1
9
-
4
 1

0
X

0
.0

0
0
1

6
.6

7
0
.0

0
2
4

3
7
.7

8
-
0
.0

0
0
1

8
.8

9
0
.0

0
0
4

2
.0

0
-
0
.0

1
0
8

8
2
2
9
.2

7

2
7
4

1
9
0
9
4
1
9
-
5
 1

0
X

-
0
.0

0
0
1

3
.3

3
0
.0

0
3
0

4
3
.3

3
-
0
.0

0
0
4

3
.3

3
0
.0

0
1
1

4
.0

0
-
0
.0

4
0
2

6
9
0
1
.8

4

2
7
5

1
9
0
9
4
1
9
-
6
 1

0
X

0
.0

0
3
4

6
0
.0

0
0
.1

1
4
2

1
1
2
8
.9

5
0
.0

0
0
2

1
5
.5

6
0
.0

0
0
7

3
.2

2
-
0
.0

3
9
3

7
4
9
5
.4

5

2
7
6

1
9
0
9
4
1
9
-
7
 1

0
X

0
.0

0
0
9

2
0
.0

0
0
.1

2
1
5

1
2
0
0
.0

7
0
.0

0
0
1

1
3
.3

3
0
.0

0
0
6

2
.5

5
-
0
.0

4
6
9

7
1
9
1
.9

6

2
7
7

1
9
0
9
4
1
9
-
1
0
 1

0
X

0
.0

0
0
7

1
6
.6

7
0
.2

4
2
5

2
3
8
2
.4

3
-
0
.0

0
0
2

7
.7

8
0
.0

0
0
5

2
.4

3
-
0
.0

4
4
0

7
3
7
8
.7

5

2
7
8

1
9
0
9
4
1
9
-
1
1
 1

0
X

0
.0

1
7
8

2
8
6
.6

8
0
.2

8
4
8

2
8
2
4
.7

3
0
.0

0
0
7

2
4
.4

4
0
.0

0
1
8

7
.0

6
-
0
.0

0
4
7

9
3
7
3
.2

0

2
7
9

R
IN

S
E

0
.0

0
0
3

1
0
.0

0
0
.0

0
5
4

6
7
.7

8
0
.0

0
0
0

1
0
.0

0
0
.0

0
0
2

1
.3

2
-
0
.0

2
1
8

8
3
8
9
.3

1

149 of 371



P
ag

e
 6

0
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

8
9
  
Y
  
[ 

2
 ]

9
8
  
M

o
  
[ 

2
 ]

1
0
9
  
A

g 
 [

 2
 ]

1
1
1
  
C

d 
 [

 2
 ]

1
1
8
  
S
n
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
8
0

R
IN

S
E

0
.0

0
0
7

1
6
.6

7
0
.0

0
2
8

4
3
.3

3
-
0
.0

0
0
1

8
.8

9
0
.0

0
0
6

2
.6

7
-
0
.0

1
7
6

8
2
7
2
.5

7

2
8
1

R
IN

S
E

0
.0

0
0
5

1
3
.3

3
0
.0

0
3
0

4
5
.5

6
-
0
.0

0
0
5

3
.3

3
0
.0

0
0
2

1
.3

3
-
0
.0

1
8
5

8
3
7
6
.0

2

2
8
2

R
IN

S
E

0
.0

0
0
1

6
.6

7
0
.0

0
3
5

5
0
.0

0
-
0
.0

0
0
2

7
.7

8
0
.0

0
0
8

3
.3

3
-
0
.0

2
0
4

8
1
9
9
.1

8

2
8
3

C
C

V
1
.9

5
0
8

3
1
4
3
5
.2

1
1
0
.3

9
2
3

1
0
5
0
1
7
.9

6
1
.0

3
8
6

1
8
7
5
6
.8

8
3
.1

2
2
3

1
1
2
8
3
.7

1
5
0
.2

7
5
3

2
5
4
0
9
2
1
.3

2

2
8
4

C
C

B
0
.0

0
1
0

2
0
.0

0
0
.0

0
3
8

5
1
.1

1
0
.0

0
1
0

2
7
.7

8
0
.0

0
2
0

7
.3

3
-
0
.0

2
2
5

7
9
4
5
.7

0

2
8
5

R
IN

S
E

0
.0

0
1
4

2
6
.6

7
0
.0

0
2
9

4
4
.4

4
0
.0

0
0
4

1
7
.7

8
0
.0

0
0
2

1
.3

3
-
0
.0

0
1
9

9
0
9
6
.3

7

2
8
6

R
IN

S
E

0
.0

0
0
8

1
6
.6

7
0
.0

0
2
1

3
6
.6

7
-
0
.0

0
0
1

1
0
.0

0
-
0
.0

0
0
2

0
.0

0
-
0
.0

0
5
7

8
8
4
2
.9

0

2
8
7

R
IN

S
E

-
0
.0

0
0
4

0
.0

0
0
.0

0
2
7

4
2
.2

2
-
0
.0

0
0
6

1
.1

1
0
.0

0
0
6

2
.6

7
-
0
.0

0
7
7

8
7
3
2
.7

8

2
8
8

R
IN

S
E

-
0
.0

0
0
2

3
.3

3
0
.0

0
2
5

4
0
.0

0
0
.0

0
0
4

1
7
.7

8
0
.0

0
1
2

4
.6

6
-
0
.0

1
7
8

8
2
1
9
.2

4

2
8
9

R
IN

S
E

0
.0

0
0
1

6
.6

7
0
.0

0
1
8

3
4
.4

5
0
.0

0
0
1

1
2
.2

2
0
.0

0
0
2

1
.3

3
-
0
.0

2
2
4

8
1
2
2
.4

9

2
9
0

R
IN

S
E

0
.0

0
0
1

6
.6

7
0
.0

0
2
8

4
3
.3

3
0
.0

0
0
0

1
1
.1

1
0
.0

0
0
4

2
.0

0
-
0
.0

2
7
0

7
8
4
5
.6

6

2
9
1

R
IN

S
E

0
.0

0
0
7

1
6
.6

7
0
.0

0
2
0

3
6
.6

7
-
0
.0

0
0
3

6
.6

7
0
.0

0
0
0

0
.6

7
-
0
.0

2
3
9

8
0
5
9
.0

7

2
9
2

R
IN

S
E

0
.0

0
0
3

1
0
.0

0
0
.0

0
2
1

3
6
.6

7
-
0
.0

0
0
2

7
.7

8
0
.0

0
0
6

2
.6

6
-
0
.0

2
6
4

7
9
2
2
.3

2

2
9
3

R
IN

S
E

-
0
.0

0
0
4

0
.0

0
0
.0

0
2
7

4
7
.7

8
-
0
.0

0
0
2

8
.8

9
0
.0

0
0
2

1
.3

3
-
0
.0

1
7
1

8
4
0
9
.2

9

2
9
4

R
IN

S
E

0
.0

0
0
0

6
.6

7
0
.0

0
3
9

6
5
.5

6
-
0
.0

0
0
2

8
.8

9
-
0
.0

0
0
2

-
0
.0

1
-
0
.0

0
7
5

9
1
8
9
.7

5

2
9
5

R
IN

S
E

0
.0

0
0
8

2
0
.0

0
0
.0

0
3
8

6
4
.4

4
-
0
.0

0
0
1

1
0
.0

0
0
.0

0
0
7

3
.3

3
-
0
.0

0
8
6

9
2
8
6
.5

0

2
9
6

R
IN

S
E

0
.0

0
0
0

6
.6

7
0
.0

0
3
0

5
1
.1

1
-
0
.0

0
0
2

8
.8

9
0
.0

0
0
8

3
.3

3
-
0
.0

1
3
7

8
7
5
2
.8

2

150 of 371



P
ag

e
 6

1
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

1
2
1
  
S
b 

 [
 2

 ]
1
3
7
  
B

a 
 [

 2
 ]

1
3
9
  
L
a 

 [
 2

 ]
1
4
0
  
C

e
  
[ 

1
 ]

1
4
1
  
P

r 
 [

 1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
R

IN
S
E

0
.0

0
3
8

9
1
.1

1
0
.0

0
4
3

7
3
.3

4
-
0
.0

0
1
1

6
6
.6

7
-
0
.0

0
1
5

1
2
7
0
.1

2
0
.0

0
0
3

1
2
3
.3

4

2
R

IN
S
E

0
.0

0
2
9

8
4
.4

4
0
.0

0
3
3

7
0
.0

1
-
0
.0

0
1
2

7
0
.0

0
-
0
.0

0
1
3

1
2
6
3
.4

4
0
.0

0
0
1

6
6
.6

7

3
R

IN
S
E

0
.0

0
3
4

9
0
.0

0
0
.0

0
5
8

8
0
.0

0
-
0
.0

0
1
3

6
6
.6

7
-
0
.0

0
1
7

1
1
7
0
.1

1
0
.0

0
0
1

6
6
.6

7

4
R

IN
S
E

0
.0

0
2
3

7
6
.6

7
0
.0

0
6
6

8
6
.6

7
-
0
.0

0
1
4

6
3
.3

3
-
0
.0

0
1
1

1
3
1
6
.7

8
0
.0

0
0
1

6
3
.3

4

5
R

IN
S
E

0
.0

0
1
6

7
2
.2

2
0
.0

0
2
9

7
3
.3

4
-
0
.0

0
1
3

6
3
.3

3
-
0
.0

0
1
6

1
2
4
0
.1

2
0
.0

0
0
1

6
3
.3

3

6
R

IN
S
E

0
.0

0
1
7

7
4
.4

5
0
.0

0
4
7

8
0
.0

0
-
0
.0

0
1
5

5
6
.6

7
-
0
.0

0
2
8

9
9
6
.7

5
0
.0

0
0
2

8
6
.6

7

7
B

L
A

N
K

0
.0

0
0
0

5
6
.6

7
0
.0

0
0
0

6
3
.3

4
0
.0

0
0
0

1
1
3
.3

4
0
.0

0
0
0

1
5
7
6
.8

3
0
.0

0
0
0

4
3
.3

3

8
H

/
1
0
0
0

0
.0

3
0
1

3
5
0
.0

1
0
.0

8
5
3

3
1
3
.3

6
0
.0

3
0
7

1
1
6
0
.1

1
0
.0

2
7
9

7
3
3
5
.3

9
0
.0

3
1
2

8
0
9
5
.7

9

9
H

/
1
0
0

0
.3

1
0
9

3
2
3
9
.2

8
0
.9

5
0
1

2
9
9
7
.0

9
0
.2

9
0
7

1
0
4
6
4
.0

1
0
.3

0
2
9

6
6
4
1
6
.8

9
0
.3

0
4
4

8
0
6
0
4
.4

2

1
0

H
/
1
0

3
.0

7
4
7

3
2
4
1
1
.3

5
1
0
.1

8
7
2

3
2
3
9
1
.4

0
2
.9

9
7
8

1
0
9
8
4
3
.0

5
3
.0

5
1
6

6
7
7
2
3
5
.1

2
2
.9

9
8
8

8
3
1
7
1
7
.3

9

1
1

H
IG

H
2
9
.9

9
2
4

3
0
0
9
8
0
.2

2
9
9
.9

8
1
8

3
0
2
5
8
8
.5

2
3
0
.0

0
0
3

1
0
4
7
1
0
3
.8

6
2
9
.9

9
4
8

6
5
2
7
8
5
7
.6

1
3
0
.0

0
0
1

8
0
5
1
3
7
0
.2

9

1
2

IC
V

6
.0

9
5
3

6
2
6
5
0
.9

2
2
0
.5

3
5
3

6
3
6
4
8
.6

5
6
.1

7
2
6

2
2
0
6
2
4
.0

2
6
.1

3
4
3

1
3
2
4
3
5
7
.9

2
6
.1

5
3
9

1
6
7
1
3
3
1
.9

0

1
3

IC
B

-
0
.0

0
1
0

4
0
.0

0
-
0
.0

0
7
9

3
3
.3

3
0
.0

0
0
3

1
1
0
.0

1
0
.0

0
0
7

1
5
9
6
.8

2
0
.0

0
0
6

1
8
6
.6

8

1
4

L
IV

0
.0

9
9
4

9
9
1
.1

6
0
.5

0
9
3

1
5
1
0
.1

4
0
.0

4
8
5

1
6
9
6
.8

3
0
.0

5
1
1

1
1
7
3
8
.3

2
0
.0

4
9
8

1
2
5
6
5
.7

3

1
5

IC
S
A

0
.0

0
5
6

1
0
8
.8

9
0
.0

0
0
1

6
0
.0

0
0
.0

0
0
3

1
1
6
.6

7
0
.0

0
0
9

1
7
6
3
.5

3
0
.0

0
0
9

2
9
0
.0

2

1
6

IC
S
A

B
3
.0

4
7
5

3
0
4
9
5
.3

0
9
.9

7
2
9

3
0
1
0
3
.8

6
3
.0

6
6
2

1
0
6
6
4
6
.9

0
3
.0

7
5
6

6
6
1
0
1
1
.4

5
3
.0

5
8
1

8
1
1
7
9
1
.3

4

1
7

C
C

V
3
.1

6
3
0

3
2
0
1
5
.0

0
1
0
.1

7
4
9

3
1
0
4
8
.8

2
3
.1

0
0
3

1
0
9
0
4
7
.7

0
3
.0

3
4
4

6
5
3
8
3
2
.4

8
2
.9

7
8
4

8
0
1
9
0
4
.4

9

1
8

C
C

B
0
.0

0
3
7

8
3
.3

4
-
0
.0

0
5
4

4
0
.0

0
0
.0

0
0
8

1
2
6
.6

8
-
0
.0

0
0
5

1
3
7
6
.8

0
0
.0

0
0
2

8
0
.0

0

1
9

IP
1
9
1
0
0
4
-
4
M

B
 .
..

0
.0

0
3
8

8
4
.4

5
0
.0

1
1
5

8
6
.6

7
0
.0

0
0
2

1
0
6
.6

7
0
.0

0
2
3

1
9
0
0
.2

1
0
.0

0
0
0

4
3
.3

3

2
0

IP
1
9
1
0
0
3
-
1
M

B
 .
..

0
.0

0
2
8

7
3
.3

3
-
0
.0

0
2
8

4
6
.6

7
0
.0

0
0
4

1
1
0
.0

1
0
.0

0
1
1

1
6
4
0
.4

7
0
.0

0
0
0

3
6
.6

7

2
1

IM
1
9
1
0
0
4
-
4
L
C

S
...

2
.9

9
3
9

2
9
6
4
5
.9

1
9
.8

6
9
8

2
9
4
8
2
.2

9
2
.9

5
8
6

1
0
1
8
4
5
.0

0
2
.9

7
7
9

6
1
6
7
3
3
.8

6
6
.0

8
6
4

1
5
7
7
7
8
1
.2

8

2
2

IM
1
9
1
0
0
3
-
1
L
C

S
...

2
.9

4
2
8

2
9
2
2
3
.0

5
9
.5

9
0
7

2
8
7
2
4
.4

3
2
.9

5
0
8

1
0
1
8
3
2
.1

6
2
.9

8
7
4

6
1
9
7
8
3
.6

1
6
.0

2
7
8

1
5
7
9
2
7
1
.2

3

2
3

1
9
0
9
5
9
8
-
1
 1

0
X

0
.3

8
7
3

3
8
3
2
.7

5
1
7
2
.0

0
2
8

5
0
6
4
5
4
.3

9
1
.9

8
0
1

6
7
3
4
8
.1

3
3
.6

7
0
8

7
7
6
9
8
3
.7

1
0
.4

1
8
2

1
1
4
6
5
9
.2

7

2
4

1
9
0
9
6
0
1
-
1
 1

0
X

0
.0

3
5
8

3
9
4
.4

6
2
.3

7
1
0

6
9
1
5
.1

5
0
.0

2
9
1

1
0
7
3
.4

3
0
.0

5
0
8

1
2
0
9
2
.6

1
0
.0

1
1
5

3
0
9
7
.1

6

2
5

1
9
0
9
6
0
1
-
2
 1

0
X

0
.0

3
7
9

4
1
4
.4

6
2
.0

3
0
4

5
9
3
1
.3

7
0
.0

0
9
9

4
3
3
.3

6
0
.0

0
8
4

3
1
2
7
.1

4
0
.0

0
2
7

7
3
0
.0

5

2
6

1
9
1
0
0
2
3
-
1
 1

0
X

0
.0

1
6
0

2
1
2
.2

3
1
.2

6
1
1

3
8
5
0
.6

9
0
.0

0
2
9

2
0
6
.6

8
0
.0

0
3
8

2
3
1
3
.6

2
0
.0

0
0
6

2
0
0
.0

1

2
7

1
9
1
0
0
2
3
-
1
L
 5

0
X

0
.0

0
7
6

1
2
5
.5

6
0
.2

7
5
0

8
7
3
.4

0
0
.0

1
3
4

5
6
0
.0

4
0
.0

1
7
5

5
1
0
1
.1

1
0
.0

0
1
9

5
2
3
.3

7

2
8

1
9
1
0
0
2
3
-
1
M

S
 1

0
X

3
.0

3
7
7

3
0
8
6
5
.9

4
1
1
.1

2
7
9

3
4
1
1
2
.2

5
2
.9

4
9
6

1
0
4
1
8
7
.9

0
2
.9

9
1
6

6
2
4
5
4
5
.9

0
6
.1

1
6
6

1
6
1
3
3
7
4
.0

9

2
9

C
C

V
3
.2

1
8
7

3
1
6
5
7
.5

6
1
0
.0

0
0
0

2
9
6
6
2
.7

5
3
.0

7
0
6

1
0
4
9
8
5
.9

4
3
.0

6
9
2

6
3
7
4
8
4
.4

2
2
.9

4
8
2

7
8
4
4
1
1
.7

9

3
0

C
C

B
0
.0

0
2
1

6
6
.6

7
-
0
.0

0
9
9

2
6
.6

7
0
.0

0
0
0

9
6
.6

7
0
.0

0
0
5

1
5
3
0
.1

6
0
.0

0
0
3

1
1
0
.0

1

3
1

1
9
1
0
0
2
3
-
1
M

S
D

 .
..

3
.0

4
2
5

3
0
4
9
1
.9

7
1
0
.9

2
8
0

3
3
0
2
9
.7

4
2
.9

7
0
1

1
0
3
4
6
8
.3

9
2
.9

8
9
5

6
1
7
0
5
3
.9

4
6
.1

4
9
4

1
5
9
4
8
5
5
.1

8

151 of 371



P
ag

e
 6

2
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

1
2
1
  
S
b 

 [
 2

 ]
1
3
7
  
B

a 
 [

 2
 ]

1
3
9
  
L
a 

 [
 2

 ]
1
4
0
  
C

e
  
[ 

1
 ]

1
4
1
  
P

r 
 [

 1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

3
2

1
9
1
0
0
2
3
-
1
A

 1
0
X

3
.0

9
7
9

3
1
4
1
1
.5

9
1
1
.3

0
8
6

3
4
5
7
9
.5

6
3
.0

3
1
3

1
0
6
8
3
2
.2

8
3
.1

3
6
8

6
6
5
8
1
6
.1

6
3
.1

2
3
0

8
2
4
2
2
3
.8

2

3
3

1
9
1
0
0
2
3
-
2
 1

0
X

0
.0

2
2
4

2
7
8
.9

0
2
.2

2
7
6

6
8
3
8
.5

0
0
.0

0
1
2

1
5
0
.0

0
0
.0

0
0
4

1
6
7
3
.5

0
0
.0

0
0
7

2
2
6
.6

8

3
4

1
9
1
0
0
2
4
-
1
 1

0
X

0
.0

1
4
5

1
9
7
.7

8
1
1
.3

8
4
3

3
4
3
7
9
.4

6
-
0
.0

0
0
2

1
0
0
.0

0
0
.0

0
0
1

1
5
9
0
.1

6
0
.0

0
0
6

2
0
3
.3

4

3
5

1
9
1
0
0
2
7
-
1
 1

0
X

0
.0

2
4
0

3
1
1
.1

2
2
1
.9

8
0
9

7
0
3
6
4
.2

3
0
.0

0
1
4

1
6
6
.6

8
-
0
.0

0
0
1

1
6
3
3
.5

1
0
.0

0
0
5

1
7
6
.6

8

3
6

1
9
1
0
0
2
8
-
1
 1

0
X

0
.0

2
6
1

3
1
0
.0

1
2
2
.3

5
0
2

6
6
6
2
1
.1

9
0
.0

0
2
6

1
9
3
.3

4
0
.0

0
1
0

1
7
5
6
.8

6
0
.0

0
0
6

2
1
3
.3

4

3
7

1
9
0
9
6
0
0
-
1
 1

0
X

0
.0

3
7
4

4
1
7
.7

9
1
3
.8

1
8
4

4
0
8
4
1
.7

3
0
.0

5
6
8

2
0
3
6
.9

0
0
.1

1
0
0

2
3
9
8
4
.5

8
0
.0

1
2
8

3
4
0
7
.2

1

3
8

1
9
0
9
6
0
0
-
1
L
 5

0
X

0
.0

0
8
9

1
3
4
.4

5
2
.7

5
6
4

7
9
0
9
.0

3
0
.0

1
2
4

5
1
0
.0

3
0
.0

2
6
2

6
5
9
1
.7

2
0
.0

0
3
1

8
1
0
.0

6

3
9

1
9
0
9
6
0
0
-
1
M

S
 1

0
X

3
.0

9
3
0

3
0
0
8
7
.8

9
2
4
.2

4
7
8

7
1
0
8
4
.1

1
3
.1

1
6
2

1
0
5
3
9
1
.2

4
3
.1

7
5
3

6
4
3
2
8
7
.9

6
6
.1

5
0
9

1
6
1
0
1
9
8
.2

0

4
0

1
9
0
9
6
0
0
-
1
M

S
D

 .
..

3
.6

3
5
7

3
6
3
8
8
.8

1
2
8
.4

8
9
0

8
5
9
6
3
.0

6
3
.5

9
0
9

1
2
4
9
5
5
.8

4
3
.8

2
9
3

7
7
5
7
4
1
.0

6
7
.5

3
6
8

1
9
7
6
9
3
4
.1

4

4
1

R
IN

S
E

0
.0

0
6
7

1
1
4
.4

5
-
0
.0

0
4
5

4
3
.3

3
-
0
.0

0
0
9

7
6
.6

7
-
0
.0

0
1
0

1
2
1
6
.7

8
0
.0

0
1
7

4
6
3
.3

6

4
2

R
IN

S
E

0
.0

0
5
3

1
0
1
.1

1
0
.0

0
4
8

7
3
.3

4
-
0
.0

0
1
1

6
6
.6

7
-
0
.0

0
1
7

1
0
7
0
.0

9
0
.0

0
0
8

2
2
3
.3

5

4
3

C
C

V
3
.1

1
2
2

3
0
8
1
0
.3

2
1
0
.0

6
7
4

3
0
0
6
3
.6

4
3
.0

3
0
5

1
0
4
2
8
3
.4

1
3
.1

5
8
8

6
3
7
1
5
9
.4

7
3
.0

5
3
8

7
8
5
5
6
4
.5

0

4
4

C
C

B
0
.0

0
3
4

8
1
.1

1
-
0
.0

1
5
2

1
3
.3

3
0
.0

0
0
6

1
2
0
.0

0
0
.0

0
0
8

1
6
3
6
.8

3
0
.0

0
0
1

7
3
.3

4

4
5

1
9
0
9
6
0
0
-
1
A

 1
0
X

3
.1

0
0
4

3
0
8
9
4
.9

7
2
4
.1

6
6
9

7
2
5
5
1
.2

3
3
.0

4
1
7

1
0
5
3
4
1
.3

2
3
.1

7
3
3

6
4
4
2
7
3
.5

4
2
.9

7
5
8

7
7
1
1
6
4
.0

8

4
6

1
9
1
0
0
2
4
-
1
 1

0
0
0
X

0
.0

0
1
0

5
8
.8

9
0
.0

9
1
4

3
1
3
.3

5
-
0
.0

0
0
1

9
6
.6

7
-
0
.0

0
1
8

1
1
3
0
.1

0
0
.0

0
0
1

6
3
.3

4

4
7

C
C

V
3
.1

1
9
6

3
1
6
9
4
.3

3
1
0
.1

8
6
7

3
1
2
1
9
.3

1
3
.0

6
2
3

1
0
8
1
4
1
.3

0
3
.0

9
2
8

6
4
9
5
3
2
.0

7
3
.0

6
9
5

8
0
2
3
4
9
.7

0

4
8

C
C

B
-
0
.0

0
0
7

4
3
.3

3
-
0
.0

1
2
7

2
0
.0

0
-
0
.0

0
1
0

6
6
.6

7
0
.0

0
0
4

1
5
0
3
.4

8
0
.0

0
0
2

8
6
.6

7

4
9

Z
Z
Z

5
0

IP
1
9
0
9
2
8
-
4
M

B
 .
..

0
.0

0
4
1

8
5
.5

6
-
0
.0

1
0
0

2
6
.6

7
0
.0

0
0
7

1
2
0
.0

1
0
.0

0
0
4

1
4
7
0
.1

4
0
.0

0
0
4

1
4
0
.0

1

5
1

IM
1
9
0
9
2
8
-
4
L
C

S
...

2
.9

7
7
3

2
9
4
4
3
.3

1
9
.8

8
3
0

2
9
4
7
2
.2

3
2
.9

9
3
1

1
0
2
8
7
5
.1

7
3
.0

7
4
4

6
1
7
8
4
8
.5

6
6
.3

1
5
2

1
6
0
7
8
2
1
.6

4

5
2

1
9
0
9
1
7
2
-
2
 1

0
X

0
.0

2
1
4

2
6
0
.0

1
5
.9

3
0
9

1
7
4
7
3
.8

8
0
.0

0
0
6

1
2
3
.3

4
0
.0

0
0
5

1
6
0
6
.8

3
0
.0

0
0
6

1
9
6
.6

8

5
3

1
9
0
9
1
7
2
-
2
L
 5

0
X

0
.0

0
4
0

8
7
.7

8
1
.1

6
7
6

3
3
9
3
.8

7
-
0
.0

0
0
1

1
0
0
.0

0
-
0
.0

0
1
9

1
0
5
6
.7

5
0
.0

0
0
2

9
3
.3

4

5
4

1
9
0
9
1
7
2
-
2
M

S
 1

0
X

3
.0

4
8
3

2
9
6
3
0
.3

0
1
5
.7

4
6
1

4
6
1
4
3
.3

6
3
.0

0
9
6

1
0
1
6
9
5
.0

0
3
.0

2
1
9

5
9
3
9
5
3
.0

9
6
.2

4
0
1

1
5
5
5
7
6
0
.7

1

5
5

1
9
0
9
1
7
2
-
2
M

S
D

 .
..

3
.0

4
5
4

2
9
7
1
2
.6

8
1
5
.5

1
9
5

4
5
6
4
1
.5

7
2
.9

5
2
1

1
0
0
1
0
7
.6

8
3
.0

3
8
6

6
0
0
9
7
1
.0

4
6
.2

3
2
8

1
5
7
2
0
1
7
.8

9

5
6

1
9
0
9
1
7
2
-
2
A

 1
0
X

3
.0

9
3
6

3
0
5
0
6
.4

0
1
5
.7

8
3
1

4
6
9
0
9
.1

3
3
.0

1
9
1

1
0
3
4
7
5
.4

7
3
.0

9
4
7

6
2
4
5
3
3
.5

2
3
.0

1
9
0

7
7
4
6
9
2
.6

7

5
7

1
9
0
9
1
7
2
-
3
 1

0
X

0
.0

1
2
9

1
7
4
.4

5
6
.1

4
4
9

1
7
8
4
7
.7

3
0
.0

0
7
2

3
4
3
.3

6
0
.0

1
7
8

4
9
5
4
.4

0
0
.0

0
2
3

6
3
0
.0

4

5
8

1
9
0
9
1
7
2
-
4
 1

0
X

0
.0

6
1
0

6
4
0
.0

3
5
.4

8
1
7

1
6
0
2
5
.6

5
-
0
.0

0
1
6

5
0
.0

0
-
0
.0

0
0
4

1
4
0
0
.1

4
0
.0

0
0
4

1
4
3
.3

4

5
9

C
C

V
3
.1

6
4
6

3
0
4
2
7
.3

7
1
0
.5

3
9
8

3
0
5
6
4
.4

4
3
.0

9
1
3

1
0
3
3
1
4
.4

8
3
.1

5
6
4

6
1
9
8
2
2
.9

5
3
.0

4
3
3

7
6
2
4
8
4
.6

5

6
0

C
C

B
0
.0

0
0
7

5
3
.3

3
-
0
.0

0
4
8

4
0
.0

0
-
0
.0

0
0
3

8
6
.6

7
0
.0

0
2
3

1
7
4
6
.8

6
0
.0

0
0
4

1
4
0
.0

1

6
1

1
9
0
9
1
7
2
-
5
 1

0
X

0
.0

5
2
3

5
5
0
.0

2
6
.0

5
0
7

1
7
4
9
3
.8

3
0
.0

0
3
6

2
2
3
.3

4
0
.0

1
1
1

3
5
8
7
.2

6
0
.0

0
0
7

2
2
3
.3

5

6
2

1
9
0
9
1
7
2
-
8
 1

0
X

0
.0

0
5
8

1
0
7
.7

8
3
.3

6
4
7

9
9
3
3
.6

5
0
.0

0
4
2

2
4
6
.6

8
0
.0

1
2
3

3
8
8
0
.7

1
0
.0

0
1
1

3
1
3
.3

5

152 of 371



P
ag

e
 6

3
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

7

A
n
al

yt
e
 T

ab
le

1
2
1
  
S
b 

 [
 2

 ]
1
3
7
  
B

a 
 [

 2
 ]

1
3
9
  
L
a 

 [
 2

 ]
1
4
0
  
C

e
  
[ 

1
 ]

1
4
1
  
P

r 
 [

 1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

6
3

1
9
0
9
1
7
2
-
9
 1

0
X

0
.0

1
0
4

1
5
3
.3

4
3
.3

1
7
1

9
8
1
3
.5

1
-
0
.0

0
0
4

9
0
.0

0
0
.0

0
0
4

1
5
5
3
.8

6
0
.0

0
0
2

8
6
.6

7

6
4

1
9
0
9
1
7
2
-
1
0
 1

0
X

0
.0

1
5
6

2
0
6
.6

7
5
.9

2
7
9

1
7
7
7
4
.2

9
-
0
.0

0
0
2

1
0
0
.0

0
0
.0

0
0
0

1
4
7
3
.5

2
0
.0

0
0
1

6
3
.3

4

6
5

1
9
0
9
1
7
2
-
1
1
 1

0
X

0
.0

0
9
9

1
4
8
.8

9
7
.0

8
2
8

2
0
9
6
8
.2

5
0
.0

9
4
9

3
3
3
7
.2

0
0
.3

1
4
7

6
3
8
3
2
.6

4
0
.0

2
0
5

5
1
3
7
.8

0

6
6

1
9
0
9
1
7
2
-
1
4
 1

0
X

0
.0

1
8
7

2
2
8
.8

9
5
.2

2
4
9

1
5
0
6
1
.2

7
0
.0

1
2
9

5
3
0
.0

3
0
.0

5
0
8

1
1
3
0
4
.5

9
0
.0

0
3
2

8
2
0
.0

6

6
7

1
9
0
9
1
7
2
-
1
5
 1

0
X

0
.0

2
0
0

2
4
0
.0

1
4
.7

6
4
9

1
3
7
0
6
.7

0
0
.0

0
0
0

1
0
3
.3

4
0
.0

0
0
7

1
5
8
3
.4

9
0
.0

0
0
1

6
3
.3

3

6
8

1
9
0
9
2
1
3
-
3
 1

0
X

0
.0

1
1
8

1
6
5
.5

6
6
.9

4
7
6

2
0
3
4
0
.7

6
0
.0

0
3
0

2
0
6
.6

8
0
.0

0
3
7

2
1
7
6
.9

2
0
.0

0
0
0

4
6
.6

7

6
9

1
9
0
9
2
1
3
-
4
 1

0
X

0
.0

1
1
7

1
6
4
.4

5
6
.5

3
5
9

1
9
1
3
2
.5

9
-
0
.0

0
0
1

1
0
0
.0

0
-
0
.0

0
0
2

1
4
1
3
.4

7
0
.0

0
0
2

8
6
.6

7

7
0

1
9
0
9
3
0
5
-
5
 1

0
X

0
.0

1
1
2

1
5
8
.8

9
3
.9

7
0
9

1
1
5
7
4
.8

1
0
.0

0
0
2

1
1
0
.0

1
0
.0

0
1
0

1
6
3
6
.8

3
0
.0

0
0
0

4
0
.0

0

7
1

R
IN

S
E

0
.0

0
0
5

5
3
.3

3
-
0
.0

0
8
4

3
3
.3

3
-
0
.0

0
2
2

2
6
.6

7
-
0
.0

0
3
0

8
2
0
.0

6
0
.0

0
0
0

4
0
.0

0

7
2

R
IN

S
E

0
.0

0
2
5

7
3
.3

3
-
0
.0

0
9
0

3
0
.0

0
-
0
.0

0
2
1

3
3
.3

3
-
0
.0

0
2
8

8
4
6
.7

3
0
.0

0
0
1

5
6
.6

7

7
3

C
C

V
3
.1

4
1
7

3
0
5
1
0
.7

9
1
0
.4

5
6
0

3
0
6
2
4
.7

1
3
.1

2
4
4

1
0
5
4
5
5
.7

0
3
.1

9
1
0

6
2
6
0
7
8
.6

6
3
.0

9
7
6

7
7
3
0
7
6
.8

9

7
4

C
C

B
-
0
.0

0
1
5

3
3
.3

3
-
0
.0

0
2
2

4
6
.6

7
0
.0

0
0
3

1
0
3
.3

4
0
.0

0
0
6

1
4
5
0
.1

4
0
.0

0
0
1

6
3
.3

3

7
5

1
9
0
9
3
0
5
-
6
 1

0
X

0
.0

1
2
6

1
7
1
.1

1
4
.0

0
6
2

1
1
5
9
4
.7

7
0
.0

0
0
8

1
3
0
.0

1
0
.0

0
0
0

1
4
5
0
.1

4
0
.0

0
0
4

1
3
3
.3

4

7
6

C
C

V
3
.1

0
5
9

3
0
3
8
6
.2

9
9
.8

7
7
5

2
9
1
5
1
.6

1
3
.0

4
8
1

1
0
3
6
6
7
.8

1
3
.0

8
4
8

6
1
3
9
1
2
.7

7
2
.9

9
5
9

7
5
4
1
4
6
.9

7

7
7

C
C

B
-
0
.0

0
2
3

2
6
.6

7
-
0
.0

0
1
2

5
0
.0

0
0
.0

0
0
9

1
2
3
.3

4
0
.0

0
0
8

1
5
1
3
.4

9
0
.0

0
0
3

1
1
6
.6

7

7
8

IP
1
9
0
9
2
8
-
2
M

B
 .
..

-
0
.0

0
0
6

4
2
.2

2
-
0
.0

0
2
5

4
6
.6

7
0
.0

0
0
8

1
2
0
.0

1
0
.0

0
1
4

1
6
3
0
.1

6
0
.0

0
0
3

1
1
6
.6

7

7
9

IM
1
9
0
9
2
8
-
2
L
C

S
...

3
.0

0
1
2

2
9
8
5
0
.6

9
9
.8

8
4
4

2
9
6
5
6
.1

5
2
.9

8
8
8

1
0
3
3
2
8
.6

9
3
.0

4
4
6

6
1
2
7
4
6
.1

9
6
.3

4
4
4

1
6
1
4
6
6
2
.5

8

8
0

IM
1
9
0
9
2
8
-
2
L
C

S
...

2
.9

7
7
2

2
9
7
1
0
.5

0
9
.8

8
9
1

2
9
7
6
6
.0

9
2
.9

4
8
9

1
0
2
2
8
1
.2

7
3
.0

2
9
4

6
0
5
2
9
7
.9

5
6
.3

7
9
1

1
6
0
4
0
2
7
.4

2

8
1

1
9
0
9
5
3
4
-
1
 1

0
X

0
.0

0
6
0

1
1
1
.1

2
4
.8

0
2
6

1
4
3
4
0
.4

8
0
.1

4
9
0

5
2
1
1
.0

9
0
.2

9
8
8

6
0
5
6
0
.0

2
0
.0

3
6
3

9
1
6
9
.8

4

8
2

1
9
0
9
5
3
4
-
2
 1

0
X

0
.0

0
6
5

1
1
3
.3

4
4
.6

6
7
4

1
3
6
4
3
.2

1
0
.1

0
1
6

3
5
1
3
.9

2
0
.2

3
5
4

4
7
8
5
1
.8

3
0
.0

2
4
8

6
2
2
4
.9

3

8
3

1
9
0
9
5
3
4
-
3
 1

0
X

0
.0

0
2
2

7
4
.4

4
5
.0

2
0
7

1
5
1
4
4
.6

5
0
.3

3
0
5

1
1
5
6
1
.5

4
0
.6

8
2
4

1
3
6
2
3
9
.9

6
0
.0

7
8
4

1
9
3
7
6
.4

4

8
4

1
9
0
9
5
3
4
-
4
 1

0
X

0
.0

0
4
1

9
3
.3

3
4
.6

1
7
0

1
3
9
7
0
.2

0
0
.2

1
8
8

7
7
1
8
.9

3
0
.4

6
5
8

9
3
0
8
8
.2

5
0
.0

5
3
0

1
3
2
2
9
.6

4

8
5

1
9
0
9
5
3
4
-
5
 1

0
X

0
.0

0
4
4

9
7
.7

8
4
.8

0
0
9

1
4
6
4
4
.2

8
0
.3

7
7
5

1
3
3
2
9
.6

4
0
.7

7
8
2

1
5
3
6
2
1
.4

2
0
.0

9
1
0

2
2
5
5
0
.6

4

8
6

1
9
0
9
5
3
4
-
6
 1

0
X

0
.0

0
0
5

5
7
.7

8
4
.5

2
6
6

1
3
6
7
0
.0

4
0
.1

9
6
0

6
9
0
5
.2

2
0
.4

2
0
4

8
6
7
2
0
.1

6
0
.0

4
8
2

1
2
1
1
5
.2

1

8
7

1
9
0
9
5
3
4
-
7
 1

0
X

0
.0

2
3
0

2
9
4
.4

5
1
.6

5
7
3

5
2
7
1
.1

6
0
.1

4
4
1

5
3
3
4
.4

8
0
.3

0
6
2

6
3
3
5
4
.4

6
0
.0

3
2
6

8
3
0
9
.2

9

8
8

C
C

V
3
.1

1
1
6

3
1
2
8
2
.3

3
1
0
.1

3
8
9

3
0
7
4
8
.2

7
3
.0

4
7
7

1
0
6
5
1
5
.7

8
3
.1

0
4
7

6
5
6
2
1
9
.4

7
3
.0

9
4
1

8
0
8
4
2
4
.6

5

8
9

C
C

B
-
0
.0

0
2
4

2
6
.6

7
-
0
.0

0
5
2

4
0
.0

0
0
.0

0
1
3

1
4
0
.0

1
0
.0

0
1
1

1
6
3
6
.8

3
0
.0

0
0
4

1
4
0
.0

1

9
0

1
9
0
9
5
3
4
-
8
 1

0
X

0
.0

6
9
1

7
2
3
.3

6
4
.9

0
4
7

1
4
4
4
4
.0

0
0
.4

6
8
7

1
5
9
5
8
.8

9
0
.7

5
5
4

1
5
1
0
6
3
.7

2
0
.0

8
0
7

2
0
2
5
0
.9

4

9
1

1
9
0
9
5
3
4
-
9
 1

0
X

-
0
.0

0
2
0

3
0
.0

0
0
.0

1
3
3

9
0
.0

0
-
0
.0

0
0
3

8
6
.6

7
0
.0

0
8
5

2
9
0
0
.4

6
0
.0

0
1
1

3
0
0
.0

2

9
2

1
9
0
9
5
3
4
-
1
0
 1

0
X

0
.0

0
5
6

1
0
5
.5

6
4
.6

1
2
0

1
3
4
7
3
.0

6
0
.3

4
4
5

1
1
6
6
1
.5

7
0
.7

2
8
9

1
4
3
0
1
4
.4

8
0
.0

8
3
0

2
0
5
3
7
.7

0

9
3

1
9
0
9
5
3
4
-
1
1
 1

0
X

0
.0

0
9
2

1
4
0
.0

0
4
.5

5
9
7

1
3
3
4
6
.3

2
0
.0

1
3
6

5
6
0
.0

4
0
.0

3
4
2

8
0
9
2
.5

2
0
.0

0
4
1

1
0
5
3
.4

1

153 of 371



P
ag

e
 6

4
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
2
1
  
S
b 

 [
 2

 ]
1
3
7
  
B

a 
 [

 2
 ]

1
3
9
  
L
a 

 [
 2

 ]
1
4
0
  
C

e
  
[ 

1
 ]

1
4
1
  
P

r 
 [

 1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

9
4

1
9
0
9
5
3
4
-
1
2
 1

0
X

0
.0

0
9
2

1
4
0
.0

0
4
.5

0
0
8

1
3
1
2
9
.4

7
0
.0

2
1
3

8
1
6
.7

3
0
.0

3
7
4

8
6
6
2
.8

5
0
.0

0
3
9

1
0
0
0
.0

8

9
5

1
9
0
9
5
3
4
-
1
3
 1

0
X

0
.0

0
9
2

1
4
0
.0

0
4
.3

0
2
8

1
2
6
1
9
.0

0
0
.0

0
9
2

4
1
3
.3

6
0
.0

1
4
9

4
3
0
4
.1

0
0
.0

0
1
5

4
0
3
.3

6

9
6

1
9
0
9
5
3
4
-
1
4
 1

0
X

0
.0

1
9
4

2
3
4
.4

5
4
.1

9
9
2

1
2
0
8
5
.3

0
0
.0

0
4
5

2
5
0
.0

2
0
.0

0
9
6

3
2
8
0
.5

5
0
.0

0
1
7

4
6
0
.0

3

9
7

1
9
0
9
5
3
4
-
1
5
 1

0
X

0
.0

0
7
5

1
2
3
.3

4
4
.0

8
9
5

1
1
9
2
8
.3

6
0
.0

3
5
9

1
3
0
6
.7

8
0
.0

6
2
7

1
3
6
5
6
.6

3
0
.0

0
7
3

1
8
2
6
.8

6

9
8

1
9
0
9
5
3
4
-
1
6
 1

0
X

0
.0

0
6
7

1
1
4
.4

5
4
.0

1
6
8

1
1
6
4
4
.8

9
0
.0

0
9
8

4
3
0
.0

3
0
.0

1
0
0

3
3
8
3
.8

7
0
.0

0
1
5

4
2
3
.3

6

9
9

1
9
0
9
5
3
4
-
1
7
 1

0
X

0
.0

3
0
4

3
5
5
.5

7
1
.3

1
8
4

4
0
1
4
.0

5
0
.0

7
9
8

2
8
6
7
.0

6
0
.1

5
5
5

3
2
6
9
9
.0

4
0
.0

1
9
0

4
8
2
7
.6

5

1
0
0

C
C

V
3
.0

5
9
5

2
9
9
4
8
.7

0
1
0
.1

9
2
2

3
0
0
9
0
.3

8
3
.0

4
2
8

1
0
3
5
2
3
.4

1
3
.1

0
5
7

6
2
2
6
0
6
.8

7
2
.9

9
3
1

7
6
4
3
9
6
.8

7

1
0
1

C
C

B
-
0
.0

0
1
8

3
1
.1

1
0
.0

0
1
1

5
6
.6

7
-
0
.0

0
0
3

8
6
.6

7
0
.0

0
0
9

1
5
4
6
.8

2
0
.0

0
0
1

5
3
.3

3

1
0
2

1
9
0
9
5
3
4
-
1
8
 1

0
X

0
.0

2
9
8

3
5
2
.2

3
2
.4

0
5
9

7
3
3
8
.7

1
0
.0

0
4
4

2
6
0
.0

2
0
.0

0
9
3

3
4
3
3
.9

1
0
.0

0
1
4

3
9
6
.6

9

1
0
3

1
9
0
9
5
3
4
-
1
9
 1

0
X

0
.0

0
1
1

6
0
.0

0
0
.0

0
3
9

6
6
.6

7
-
0
.0

0
0
4

8
6
.6

7
-
0
.0

0
0
5

1
3
1
3
.4

7
0
.0

0
0
1

5
6
.6

7

1
0
4

1
9
0
9
5
3
4
-
2
0
 1

0
X

0
.0

0
6
0

1
1
2
.2

3
4
.0

6
3
1

1
2
2
7
5
.4

4
0
.0

2
5
2

9
8
0
.0

8
0
.0

4
6
1

1
0
7
5
1
.0

0
0
.0

0
6
1

1
5
5
3
.5

0

1
0
5

R
IN

S
E

0
.0

0
0
3

5
3
.3

4
-
0
.0

1
2
6

2
0
.0

0
-
0
.0

0
1
9

4
0
.0

0
-
0
.0

0
2
6

9
6
0
.0

8
0
.0

0
0
0

3
6
.6

7

1
0
6

R
IN

S
E

0
.0

0
0
4

5
6
.6

7
0
.0

0
4
7

7
3
.3

4
-
0
.0

0
1
0

7
0
.0

0
-
0
.0

0
1
7

1
0
9
6
.7

6
0
.0

0
0
7

2
0
3
.3

4

1
0
7

C
C

V
3
.1

1
4
2

3
2
1
2
0
.7

6
1
0
.4

8
0
7

3
2
6
0
8
.8

0
3
.0

8
2
9

1
1
0
5
3
1
.1

2
3
.0

9
0
6

6
4
8
9
5
5
.3

8
3
.1

0
7
0

8
0
2
3
0
7
.0

2

1
0
8

C
C

B
-
0
.0

0
0
9

4
1
.1

1
-
0
.0

0
6
6

3
6
.6

7
0
.0

0
0
7

1
2
3
.3

4
0
.0

0
2
8

1
9
3
6
.8

9
0
.0

0
1
0

2
8
3
.3

5

1
0
9

IP
1
9
0
1
0
0
2
-
3
M

B
...

-
0
.0

0
2
4

2
6
.6

7
-
0
.0

0
4
2

4
3
.3

3
-
0
.0

0
0
6

8
0
.0

0
0
.0

0
1
3

1
6
3
6
.8

2
0
.0

0
0
3

1
1
0
.0

1

1
1
0

IM
1
9
1
0
0
2
-
3
L
C

S
...

2
.9

3
1
8

2
9
4
0
2
.0

9
9
.6

2
0
3

2
9
1
1
8
.5

0
2
.9

0
5
1

1
0
1
2
7
1
.2

1
2
.9

2
0
1

5
9
8
9
7
8
.9

6
6
.2

3
8
8

1
5
8
6
0
1
7
.2

7

1
1
1

1
9
0
9
4
6
7
-
1
 1

0
X

0
.1

8
4
4

1
8
5
6
.8

0
1
.3

4
5
7

4
0
3
0
.6

9
0
.0

0
6
7

3
3
3
.3

5
0
.0

0
8
6

3
1
6
0
.4

7
0
.0

0
2
0

5
4
6
.7

0

1
1
2

1
9
0
9
4
6
7
-
2
 1

0
X

0
.0

0
4
9

1
0
1
.1

1
2
.6

4
5
3

7
9
4
9
.1

0
0
.1

9
9
6

6
9
7
5
.2

5
0
.4

5
4
3

9
3
0
0
4
.2

2
0
.0

4
5
9

1
1
5
1
4
.9

8

1
1
3

1
9
0
9
4
6
7
-
3
 1

0
X

0
.0

0
2
5

7
8
.8

9
5
.8

9
3
9

1
8
0
1
4
.4

2
0
.0

0
7
6

3
7
3
.3

5
0
.0

2
4
5

6
5
4
5
.0

4
0
.0

0
3
0

8
1
3
.3

9

1
1
4

1
9
0
9
4
6
7
-
4
 1

0
X

0
.0

1
4
7

2
0
1
.1

2
4
.4

5
5
5

1
3
5
8
6
.5

7
0
.0

0
8
1

3
9
0
.0

3
0
.0

1
7
9

5
1
4
7
.7

6
0
.0

0
2
5

6
8
3
.3

8

1
1
5

1
9
0
9
4
6
7
-
5
 1

0
X

0
.1

0
0
8

1
0
7
1
.1

6
3
.8

2
1
9

1
1
7
0
1
.5

9
0
.0

1
6
7

6
9
6
.7

2
0
.0

2
0
4

5
6
8
4
.6

4
0
.0

0
2
7

7
3
6
.7

3

1
1
6

1
9
0
9
4
6
7
-
6
 1

0
X

0
.0

9
9
6

1
0
5
0
.0

5
4
.7

5
3
5

1
4
4
2
0
.7

2
0
.0

1
2
0

5
2
6
.7

0
0
.0

1
6
9

4
9
5
1
.0

3
0
.0

0
2
4

6
5
0
.0

5

1
1
7

1
9
0
9
4
6
7
-
7
 1

0
X

0
.0

0
1
6

6
7
.7

8
1
.6

1
5
5

4
8
4
4
.3

2
0
.0

8
3
0

2
9
4
0
.4

0
0
.1

6
2
4

3
3
6
6
7
.8

0
0
.0

1
8
6

4
6
1
0
.9

2

1
1
8

1
9
0
9
4
6
7
-
8
 1

0
X

0
.0

1
3
7

1
8
7
.7

8
2
.2

2
0
9

6
6
9
5
.0

7
0
.0

4
0
4

1
5
0
0
.1

4
0
.0

8
7
5

1
8
5
6
5
.3

2
0
.0

0
7
2

1
8
1
3
.5

3

1
1
9

C
C

V
3
.1

4
0
8

3
1
0
8
6
.4

0
1
0
.3

5
9
2

3
0
9
2
8
.8

4
3
.1

0
9
7

1
0
7
0
1
0
.4

6
3
.0

9
9
5

6
2
3
1
1
0
.3

9
3
.0

5
8
8

7
6
8
5
7
8
.4

0

1
2
0

C
C

B
-
0
.0

0
2
8

2
2
.2

2
0
.0

0
0
1

5
3
.3

3
0
.0

0
0
6

1
1
3
.3

4
0
.0

0
0
3

1
4
1
0
.1

4
0
.0

0
0
2

8
0
.0

1

1
2
1

1
9
0
9
4
6
7
-
9
 1

0
X

0
.0

1
4
5

1
9
5
.5

6
5
.8

1
9
3

1
7
3
9
0
.4

3
0
.0

0
2
0

1
7
3
.3

4
0
.0

0
1
8

1
8
3
6
.8

6
0
.0

0
0
4

1
5
0
.0

1

1
2
2

1
9
0
9
4
6
7
-
1
0
 1

0
X

0
.0

1
7
5

2
2
4
.4

5
4
.6

0
2
9

1
3
7
4
6
.7

8
0
.0

0
1
4

1
5
6
.6

7
0
.0

0
2
3

1
9
4
3
.5

4
0
.0

0
0
2

8
3
.3

3

1
2
3

1
9
0
9
4
6
7
-
1
1
 1

0
X

0
.1

0
5
2

1
0
9
6
.7

2
3
.7

6
1
1

1
1
3
1
1
.2

6
0
.0

0
5
0

2
8
0
.0

3
0
.0

0
1
9

1
8
8
6
.8

7
0
.0

0
0
6

1
8
6
.6

8

1
2
4

1
9
0
9
4
6
7
-
1
2
 1

0
X

0
.1

0
1
0

1
0
6
2
.2

8
4
.4

8
5
9

1
3
5
7
9
.7

8
0
.0

0
4
1

2
5
0
.0

1
0
.0

0
1
2

1
8
5
0
.2

0
0
.0

0
0
6

2
0
6
.6

8

154 of 371



P
ag

e
 6

5
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
2
1
  
S
b 

 [
 2

 ]
1
3
7
  
B

a 
 [

 2
 ]

1
3
9
  
L
a 

 [
 2

 ]
1
4
0
  
C

e
  
[ 

1
 ]

1
4
1
  
P

r 
 [

 1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
2
5

1
9
0
9
4
8
1
-
5
 1

0
X

-
0
.0

0
1
3

4
0
.0

0
3
8
.0

8
9
7

1
1
4
2
8
7
.0

4
0
.0

0
0
7

1
3
0
.0

1
-
0
.0

0
1
6

1
1
9
0
.1

0
0
.0

0
0
1

5
6
.6

7

1
2
6

1
9
0
9
4
8
1
-
1
3
 1

0
X

0
.0

0
4
3

9
4
.4

5
3
.7

5
7
2

1
1
2
4
7
.9

3
0
.0

0
6
9

3
4
3
.3

5
0
.0

2
1
5

5
8
2
4
.7

2
0
.0

0
2
0

5
3
3
.3

7

1
2
7

1
9
0
9
4
8
1
-
1
3
L
 5

0
X

-
0
.0

0
0
7

4
3
.3

3
0
.7

5
9
6

2
2
2
0
.2

6
0
.0

0
1
1

1
3
6
.6

7
0
.0

0
2
6

1
9
2
3
.5

5
0
.0

0
0
3

1
0
6
.6

7

1
2
8

1
9
0
9
4
8
1
-
1
3
M

S
 .
..

2
.9

7
8
4

2
9
1
3
6
.0

9
1
3
.8

0
7
5

4
0
7
1
8
.0

6
2
.9

8
6
3

1
0
1
5
3
9
.7

1
2
.9

4
9
4

5
8
9
7
0
8
.5

9
6
.0

9
5
2

1
5
0
4
5
6
1
.2

8

1
2
9

1
9
0
9
4
8
1
-
1
3
M

S
D

...
2
.9

8
4
7

2
9
0
9
2
.7

0
1
3
.5

8
5
2

3
9
9
3
2
.6

6
2
.9

5
3
2

1
0
0
0
6
7
.1

5
3
.0

1
7
9

5
9
7
3
2
5
.0

5
6
.4

0
8
1

1
5
7
8
8
8
2
.6

3

1
3
0

1
9
0
9
4
8
1
-
1
3
A

 1
0
X

3
.0

2
5
4

2
9
4
1
6
.6

1
1
3
.9

7
0
5

4
0
9
5
5
.3

0
3
.0

3
2
9

1
0
2
5
0
6
.1

5
3
.0

9
1
0

6
1
3
2
1
0
.7

7
3
.0

4
5
5

7
5
7
8
3
1
.2

4

1
3
1

C
C

V
3
.0

4
8
8

3
0
6
5
1
.1

2
9
.9

1
1
0

3
0
0
5
7
.0

6
2
.9

9
9
4

1
0
4
8
1
1
.6

3
3
.0

4
8
6

6
2
9
7
1
3
.8

6
3
.0

6
2
4

7
7
6
2
8
1
.0

6

1
3
2

C
C

B
-
0
.0

0
2
2

2
7
.7

8
-
0
.0

0
3
9

4
3
.3

3
0
.0

0
0
3

1
0
6
.6

7
0
.0

0
1
4

1
6
3
0
.1

7
0
.0

0
0
6

1
8
3
.3

4

1
3
3

1
9
0
9
5
1
1
-
1
 1

0
X

0
.0

1
4
7

1
9
7
.7

8
8
9
2
.8

9
5
2

2
6
7
3
8
1
8
.2

9
0
.0

0
6
5

3
3
0
.0

2
0
.0

0
0
0

1
5
0
0
.1

6
0
.0

0
0
4

1
3
6
.6

7

1
3
4

1
9
0
9
5
1
1
-
2
 1

0
X

0
.0

5
6
7

6
4
7
.8

0
7
8
.7

0
6
2

2
4
7
7
4
0
.2

6
4
.3

1
4
3

1
5
6
6
5
2
.3

8
1
0
.7

3
1
2

2
2
3
2
3
4
6
.3

2
1
.1

3
7
9

2
9
0
7
3
9
.1

4

1
3
5

1
9
0
9
5
1
1
-
3
 1

0
X

0
.0

4
3
8

5
3
5
.5

7
1
6
.3

8
1
3

5
4
0
5
2
.3

8
1
.4

3
2
3

5
4
5
4
4
.2

5
3
.6

6
8
5

7
9
1
8
5
8
.6

1
0
.3

8
0
4

9
8
6
3
9
.0

5

1
3
6

1
9
0
9
5
1
1
-
4
 1

0
X

0
.0

0
5
8

1
1
2
.2

2
1
.7

8
6
4

5
5
0
4
.5

5
0
.0

3
1
4

1
2
1
3
.4

3
0
.1

1
4
7

2
5
2
9
5
.7

7
0
.0

1
3
2

3
4
1
3
.8

8

1
3
7

1
9
0
9
5
1
1
-
5
 1

0
X

0
.0

1
8
8

2
4
0
.0

1
2
.8

3
9
1

8
5
9
6
.1

8
0
.5

2
7
4

1
8
3
9
8
.4

3
1
.2

3
1
1

2
5
3
5
8
0
.1

8
0
.1

3
1
7

3
3
2
3
6
.8

7

1
3
8

1
9
0
9
5
1
1
-
6
 1

0
X

0
.0

2
2
6

2
7
4
.4

5
7
.3

3
7
0

2
1
8
5
6
.3

4
0
.3

4
4
0

1
1
8
9
1
.7

4
0
.7

8
4
3

1
5
9
7
2
8
.7

5
0
.0

8
4
1

2
1
0
2
1
.7

8

1
3
9

R
IN

S
E

-
0
.0

0
1
5

3
5
.5

5
0
.0

0
1
2

6
0
.0

0
-
0
.0

0
2
0

3
6
.6

7
-
0
.0

0
1
2

1
2
2
3
.4

4
0
.0

0
0
4

1
4
6
.6

8

1
4
0

R
IN

S
E

-
0
.0

0
0
5

4
4
.4

5
-
0
.0

0
0
3

5
3
.3

3
-
0
.0

0
1
1

6
6
.6

7
-
0
.0

0
2
8

8
6
6
.7

4
0
.0

0
0
2

7
3
.3

3

1
4
1

C
C

V
3
.0

9
5
4

3
0
7
2
2
.4

5
1
0
.3

3
7
6

3
0
9
4
8
.6

6
3
.0

6
5
5

1
0
5
7
5
7
.6

2
3
.1

6
6
7

6
3
5
0
7
9
.8

7
3
.1

0
6
7

7
8
1
0
0
8
.7

6

1
4
2

C
C

B
-
0
.0

0
1
9

3
0
.0

0
0
.0

0
2
7

6
0
.0

0
0
.0

0
0
2

1
0
0
.0

0
0
.0

0
1
6

1
6
0
6
.8

2
0
.0

0
0
5

1
4
3
.3

4

1
4
3

IP
1
9
1
0
0
2
-
2
M

B
 .
..

-
0
.0

0
2
0

2
8
.8

9
0
.0

0
6
7

7
0
.0

0
0
.0

5
5
7

1
7
9
6
.8

5
0
.1

0
2
6

1
9
5
9
6
.6

1
0
.0

0
0
3

9
6
.6

7

1
4
4

IM
1
9
1
0
0
2
-
2
L
C

S
...

2
.9

4
2
1

2
8
1
6
9
.8

9
9
.7

0
9
3

2
8
0
4
3
.0

0
2
.9

0
4
8

9
6
6
6
2
.1

6
2
.9

9
6
1

5
7
9
7
8
7
.1

0
6
.2

6
8
0

1
5
2
5
7
5
9
.1

4

1
4
5

1
9
0
9
2
1
7
-
2
 1

0
X

0
.0

0
2
3

7
2
.2

2
4
.3

0
8
2

1
2
3
8
8
.8

4
0
.0

1
0
9

4
6
0
.0

3
0
.0

2
0
4

5
3
3
7
.8

3
0
.0

0
2
9

7
5
0
.0

5

1
4
6

1
9
0
9
2
1
7
-
2
L
 5

0
X

0
.0

0
0
2

5
0
.0

0
0
.8

6
6
4

2
4
5
0
.2

9
0
.0

0
1
9

1
6
0
.0

1
0
.0

0
3
1

1
9
2
3
.5

4
0
.0

0
0
6

1
7
0
.0

1

1
4
7

1
9
0
9
2
1
7
-
2
M

S
 1

0
X

2
.9

9
5
3

2
8
7
0
5
.2

5
1
4
.3

4
2
9

4
1
4
4
6
.9

7
2
.9

1
8
2

9
7
1
7
9
.0

1
3
.0

0
7
0

5
8
0
0
7
9
.1

1
6
.2

3
4
8

1
5
1
5
6
7
4
.0

9

1
4
8

1
9
0
9
2
1
7
-
2
M

S
D

 .
..

2
.9

9
8
8

2
8
6
8
8
.6

6
1
4
.2

9
7
4

4
1
2
3
2
.8

0
2
.9

5
4
2

9
8
2
3
1
.6

3
3
.0

4
5
7

5
8
8
7
2
3
.6

4
6
.2

9
5
6

1
5
2
8
1
4
4
.5

1

1
4
9

1
9
0
9
2
1
7
-
2
A

 1
0
X

3
.0

6
8
6

2
9
4
2
7
.6

9
1
4
.4

9
4
2

4
1
9
0
8
.0

8
3
.0

4
2
9

1
0
1
4
3
8
.9

1
3
.1

2
9
0

6
1
2
0
4
2
.8

2
3
.0

7
6
1

7
5
9
8
3
4
.7

0

1
5
0

1
9
0
9
2
1
7
-
3
 1

0
X

0
.0

0
4
4

9
2
.2

2
4
.1

6
5
2

1
2
0
5
8
.5

5
-
0
.0

0
0
6

8
3
.3

3
0
.0

0
1
0

1
6
1
0
.1

7
0
.0

0
0
9

2
6
6
.6

8

1
5
1

1
9
0
9
2
1
7
-
6
 1

0
X

-
0
.0

0
0
5

4
1
.1

1
0
.0

0
7
3

7
0
.0

0
-
0
.0

0
1
2

5
6
.6

7
-
0
.0

0
0
2

1
2
6
6
.7

8
0
.0

0
0
4

1
3
3
.3

4

1
5
2

1
9
0
9
2
1
7
-
7
 1

0
X

-
0
.0

0
2
1

2
7
.7

8
-
0
.0

0
7
2

3
3
.3

3
-
0
.0

0
1
0

6
3
.3

3
-
0
.0

0
0
5

1
2
2
3
.4

5
0
.0

0
0
2

9
0
.0

0

1
5
3

C
C

V
3
.1

0
5
8

2
9
8
7
7
.4

2
1
0
.2

8
8
7

2
9
8
4
6
.4

5
3
.0

8
7
1

1
0
3
2
1
8
.0

8
3
.1

1
6
6

6
0
6
9
0
5
.8

5
3
.0

0
4
2

7
4
6
6
0
5
.4

3

1
5
4

C
C

B
-
0
.0

0
3
3

1
7
.7

8
-
0
.0

1
1
0

2
3
.3

3
0
.0

0
1
6

1
4
3
.3

4
0
.0

0
1
5

1
5
7
6
.8

2
0
.0

0
0
3

1
1
0
.0

0

1
5
5

1
9
0
9
2
1
7
-
8
 1

0
X

0
.0

0
4
9

9
5
.5

6
3
.2

2
7
9

9
2
1
6
.4

8
-
0
.0

0
0
5

8
3
.3

4
0
.0

0
0
3

1
4
7
3
.4

8
0
.0

0
0
2

8
6
.6

7

155 of 371



P
ag

e
 6

6
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
2
1
  
S
b 

 [
 2

 ]
1
3
7
  
B

a 
 [

 2
 ]

1
3
9
  
L
a 

 [
 2

 ]
1
4
0
  
C

e
  
[ 

1
 ]

1
4
1
  
P

r 
 [

 1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
5
6

1
9
0
9
2
1
7
-
9
 1

0
X

0
.0

0
0
2

5
3
.3

3
3
.2

9
5
6

9
6
0
6
.7

0
0
.0

1
1
6

4
9
0
.0

3
0
.0

2
7
5

6
6
3
8
.4

4
0
.0

0
3
1

7
8
0
.0

7

1
5
7

1
9
0
9
2
3
2
-
1
 1

0
X

0
.0

0
3
8

8
6
.6

7
2
.4

1
6
5

6
9
7
8
.5

9
0
.0

0
0
5

1
2
0
.0

1
0
.0

0
0
5

1
5
3
0
.1

5
0
.0

0
0
3

1
0
3
.3

4

1
5
8

1
9
0
9
2
3
2
-
2
 1

0
X

0
.0

0
3
5

8
3
.3

4
2
.5

2
4
5

7
3
5
2
.1

0
0
.0

0
8
5

3
8
6
.6

9
0
.0

2
1
1

5
4
1
7
.8

8
0
.0

0
1
9

5
0
6
.7

0

1
5
9

1
9
0
9
2
3
2
-
3
 1

0
X

0
.0

0
1
5

6
4
.4

5
2
.3

8
4
9

6
8
6
8
.5

0
-
0
.0

0
0
2

9
3
.3

4
-
0
.0

0
0
4

1
3
4
0
.1

2
0
.0

0
0
1

6
6
.6

7

1
6
0

1
9
0
9
2
3
2
-
4
 1

0
X

0
.0

0
3
6

8
4
.4

5
2
.6

7
8
9

7
7
3
8
.9

2
0
.0

1
1
0

4
6
3
.3

6
0
.0

2
2
6

5
7
3
4
.6

5
0
.0

0
1
9

4
9
6
.7

0

1
6
1

1
9
0
9
2
4
1
-
3
 1

0
X

0
.0

0
8
0

1
2
7
.7

8
3
.9

2
2
8

1
1
3
8
1
.4

5
0
.0

0
4
1

2
4
0
.0

1
0
.0

1
6
1

4
5
0
4
.2

3
0
.0

0
1
5

4
0
0
.0

2

1
6
2

1
9
0
9
2
4
1
-
4
 1

0
X

0
.0

1
4
8

1
9
1
.1

2
4
.0

2
8
2

1
1
5
8
1
.5

6
-
0
.0

0
0
1

1
0
0
.0

1
-
0
.0

0
0
3

1
3
7
3
.4

6
0
.0

0
0
0

4
6
.6

7

1
6
3

1
9
0
9
2
4
1
-
5
 1

0
X

0
.0

1
7
9

2
2
4
.4

5
3
.5

4
1
4

1
0
4
1
7
.2

2
0
.0

0
7
5

3
5
6
.6

9
0
.0

1
7
6

4
8
0
7
.6

3
0
.0

0
1
6

4
2
0
.0

2

1
6
4

1
9
0
9
2
4
1
-
6
 1

0
X

0
.0

2
2
4

2
6
2
.2

3
3
.4

9
2
2

1
0
0
1
7
.0

5
-
0
.0

0
0
9

7
3
.3

4
-
0
.0

0
0
6

1
3
0
3
.4

6
0
.0

0
0
1

7
3
.3

3

1
6
5

C
C

V
3
.1

8
1
5

3
0
7
9
7
.0

4
1
0
.2

3
1
8

2
9
8
8
0
.0

4
3
.0

7
3
3

1
0
3
4
0
5
.5

3
3
.1

2
4
5

6
1
9
2
8
9
.3

5
3
.0

6
4
4

7
6
0
1
3
8
.1

1

1
6
6

C
C

B
-
0
.0

0
3
2

1
8
.8

9
0
.0

0
0
3

5
3
.3

3
0
.0

0
1
3

1
3
3
.3

4
0
.0

0
1
8

1
6
6
3
.5

0
0
.0

0
0
6

1
7
6
.6

8

1
6
7

1
9
0
9
2
4
1
-
7
 1

0
X

0
.0

0
9
6

1
4
4
.4

5
3
.5

9
1
1

1
0
5
5
0
.6

8
0
.0

0
5
7

2
9
6
.6

8
0
.0

1
0
6

3
4
6
0
.5

7
0
.0

0
1
1

3
1
6
.6

8

1
6
8

1
9
0
9
2
4
1
-
8
 1

0
X

0
.0

1
3
0

1
7
5
.5

6
3
.8

0
4
0

1
1
0
5
1
.1

5
0
.0

0
5
1

2
7
3
.3

5
0
.0

1
4
4

4
2
5
7
.4

5
0
.0

0
1
3

3
7
0
.0

2

1
6
9

1
9
0
9
2
4
1
-
9
 1

0
X

-
0
.0

0
1
8

3
1
.1

1
0
.0

0
0
2

5
3
.3

3
-
0
.0

0
2
1

3
0
.0

0
-
0
.0

0
0
9

1
1
7
6
.7

7
0
.0

0
0
0

4
6
.6

7

1
7
0

1
9
0
9
2
4
1
-
1
0
 1

0
X

-
0
.0

0
2
4

2
5
.5

6
-
0
.0

0
1
1

5
0
.0

0
-
0
.0

0
0
6

7
6
.6

7
-
0
.0

0
1
2

1
1
2
3
.4

3
0
.0

0
0
1

5
3
.3

4

1
7
1

1
9
0
9
4
3
8
-
5
 1

0
X

0
.0

1
3
4

1
9
4
.4

5
5
.6

4
2
0

1
7
7
3
4
.2

9
-
0
.0

0
1
1

7
3
.3

4
-
0
.0

0
0
9

1
4
0
0
.1

3
0
.0

0
0
1

7
3
.3

4

1
7
2

1
9
0
9
4
3
8
-
6
 1

0
X

0
.0

1
5
5

2
1
3
.3

4
5
.4

2
4
6

1
6
8
4
9
.8

4
-
0
.0

0
0
4

9
6
.6

7
0
.0

0
1
1

1
7
8
3
.5

4
0
.0

0
0
0

4
6
.6

7

1
7
3

R
IN

S
E

-
0
.0

0
3
1

2
0
.0

0
-
0
.0

1
3
7

1
6
.6

7
-
0
.0

0
1
5

5
0
.0

0
-
0
.0

0
2
5

9
1
0
.0

8
0
.0

0
0
1

7
0
.0

0

1
7
4

R
IN

S
E

-
0
.0

0
1
4

3
6
.6

7
-
0
.0

0
2
2

4
6
.6

7
-
0
.0

0
1
7

4
3
.3

3
-
0
.0

0
2
8

8
4
6
.7

3
0
.0

0
0
1

6
0
.0

0

1
7
5

C
C

V
3
.1

8
5
1

3
0
6
9
4
.6

1
1
0
.5

9
7
5

3
0
8
0
5
.3

9
3
.0

9
8
6

1
0
3
7
9
4
.6

9
3
.2

3
3
6

6
2
4
0
1
3
.2

8
3
.1

2
2
9

7
7
0
3
4
0
.1

2

1
7
6

C
C

B
-
0
.0

0
3
3

1
7
.7

8
-
0
.0

0
2
2

4
6
.6

7
0
.0

0
0
3

1
0
3
.3

4
0
.0

0
1
8

1
6
8
0
.1

7
0
.0

0
0
5

1
5
0
.0

1

1
7
7

F
P

1
9
0
9
2
7
-
3
M

B
...

0
.0

5
5
6

5
3
3
.3

5
0
.0

0
0
5

5
3
.3

3
0
.0

0
0
1

9
6
.6

7
0
.0

0
1
4

1
5
7
6
.8

5
0
.0

0
0
2

9
0
.0

0

1
7
8

Z
Z
Z

1
7
9

IM
1
9
0
9
3
0
-
3
L
C

S
...

2
.9

9
4
9

2
8
8
0
8
.7

3
1
0
.1

3
9
9

2
9
4
2
2
.5

0
3
.0

1
4
6

1
0
0
8
0
8
.2

2
3
.0

5
0
9

5
8
8
1
0
8
.2

2
6
.1

9
8
7

1
5
2
2
1
7
5
.9

7

1
8
0

1
9
0
9
4
7
9
-
1
 1

0
X

0
.0

4
2
3

4
5
7
.7

9
1
0
.2

4
6
1

2
9
7
8
2
.9

9
0
.0

0
0
3

1
1
3
.3

4
0
.0

0
1
9

1
8
3
0
.1

9
0
.0

0
0
8

2
3
3
.3

5

1
8
1

1
9
0
9
4
7
9
-
2
 1

0
X

0
.0

5
9
8

6
3
2
.2

4
9
.7

7
0
5

2
8
6
6
0
.8

6
0
.0

0
0
7

1
2
6
.6

8
0
.0

0
2
3

1
9
1
3
.5

4
0
.0

0
0
4

1
4
0
.0

1

1
8
2

1
9
0
9
5
1
3
-
1
 1

0
X

0
.2

0
4
0

2
0
3
7
.9

5
0
.6

9
2
9

2
0
9
3
.5

7
0
.0

1
4
6

5
9
6
.7

1
0
.0

2
5
4

6
4
3
4
.9

9
0
.0

0
3
0

7
7
3
.3

9

1
8
3

1
9
0
9
5
1
3
-
1
L
 5

0
X

0
.0

3
2
7

3
7
1
.1

2
0
.0

9
7
9

3
4
6
.6

9
0
.0

0
0
2

1
1
0
.0

1
0
.0

0
3
3

2
1
2
3
.5

9
0
.0

0
0
7

2
0
6
.6

8

1
8
4

1
9
0
9
5
1
3
-
1
M

S
 1

0
X

3
.2

4
0
4

3
1
9
1
5
.9

2
1
0
.7

4
5
5

3
1
9
2
0
.6

6
2
.9

8
6
6

1
0
2
2
4
8
.0

5
3
.0

8
8
2

6
1
4
7
6
6
.6

3
6
.4

1
2
5

1
6
0
3
8
3
9
.6

1

1
8
5

1
9
0
9
5
1
3
-
1
M

S
D

 .
..

3
.3

2
0
5

3
2
7
3
0
.8

7
1
0
.7

4
6
8

3
1
9
3
7
.6

9
3
.0

9
6
1

1
0
6
0
9
0
.2

7
3
.1

7
7
8

6
4
3
1
7
0
.2

6
6
.6

1
7
0

1
6
8
1
8
7
4
.9

2

1
8
6

1
9
0
9
5
1
3
-
1
A

 1
0
X

3
.2

2
8
4

3
2
1
4
3
.0

3
1
0
.5

1
6
6

3
1
5
7
9
.8

6
3
.0

1
5
5

1
0
4
3
6
5
.0

2
3
.1

3
9
7

6
3
4
7
4
1
.9

8
3
.0

6
3
4

7
8
6
5
2
8
.5

3

156 of 371



P
ag

e
 6

7
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
2
1
  
S
b 

 [
 2

 ]
1
3
7
  
B

a 
 [

 2
 ]

1
3
9
  
L
a 

 [
 2

 ]
1
4
0
  
C

e
  
[ 

1
 ]

1
4
1
  
P

r 
 [

 1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
8
7

C
C

V
3
.1

4
8
0

3
0
9
3
6
.1

8
1
0
.6

5
2
0

3
1
5
6
3
.6

3
3
.0

9
1
9

1
0
5
5
9
9
.8

5
3
.0

9
5
2

6
2
4
9
8
0
.3

3
2
.9

9
1
2

7
7
5
5
5
5
.7

9

1
8
8

C
C

B
-
0
.0

0
3
1

2
0
.0

0
-
0
.0

0
1
3

5
0
.0

0
-
0
.0

0
0
5

8
0
.0

0
0
.0

0
2
7

1
8
4
6
.8

7
0
.0

0
0
7

1
9
3
.3

4

1
8
9

1
9
0
9
5
1
3
-
2
 1

0
X

0
.3

3
7
0

3
3
6
1
.5

2
0
.1

4
1
1

4
7
6
.7

0
0
.0

0
1
4

1
5
3
.3

4
0
.0

0
3
5

2
1
7
6
.9

3
0
.0

0
0
8

2
5
3
.3

5

1
9
0

1
9
0
9
5
1
4
-
1
 1

0
X

0
.2

5
6
9

2
5
7
2
.4

7
0
.7

3
5
1

2
2
3
3
.6

1
0
.0

0
9
7

4
3
6
.7

0
0
.0

2
6
9

6
8
5
8
.4

9
0
.0

0
3
5

9
1
6
.7

3

1
9
1

1
9
0
9
5
1
4
-
2
 1

0
X

0
.2

8
4
5

2
9
0
1
.4

2
0
.2

1
7
5

7
1
6
.7

2
0
.0

0
2
2

1
8
3
.3

4
0
.0

0
5
4

2
5
6
3
.6

8
0
.0

0
0
4

1
3
3
.3

4

1
9
2

1
9
0
9
5
2
6
-
1
 1

0
X

0
.0

1
0
0

1
5
3
.3

4
3
.6

5
0
6

1
1
1
1
4
.5

1
0
.0

0
1
9

1
7
3
.3

4
0
.0

0
4
3

2
3
3
6
.9

6
0
.0

0
0
6

1
8
6
.6

8

1
9
3

1
9
0
9
5
2
6
-
1
L
 5

0
X

-
0
.0

0
1
5

3
6
.6

7
0
.6

7
2
3

2
0
2
0
.2

3
0
.0

0
2
7

1
9
3
.3

4
0
.0

0
3
8

2
1
8
0
.2

6
0
.0

0
0
4

1
3
6
.6

8

1
9
4

1
9
0
9
5
2
6
-
1
M

S
 1

0
X

3
.0

1
4
7

2
9
7
6
2
.7

3
1
3
.3

4
0
9

3
9
7
0
5
.4

0
2
.9

4
2
1

1
0
0
9
5
2
.8

6
2
.9

9
1
5

6
0
3
0
7
8
.6

5
6
.1

4
6
1

1
5
8
3
3
5
9
.6

1

1
9
5

1
9
0
9
5
2
6
-
1
M

S
D

 .
..

3
.0

0
7
2

2
9
8
2
5
.1

2
1
3
.5

3
6
4

4
0
4
7
4
.3

2
2
.9

4
3
0

1
0
1
4
3
8
.6

4
3
.0

6
9
3

6
1
0
8
4
5
.4

7
6
.3

4
2
5

1
6
0
7
7
3
2
.8

9

1
9
6

1
9
0
9
5
2
6
-
1
A

 1
0
X

3
.0

6
1
5

3
0
3
3
4
.9

8
1
3
.5

4
5
2

4
0
4
7
1
.0

5
3
.0

0
5
1

1
0
3
5
0
9
.4

5
3
.1

0
2
8

6
2
1
2
7
2
.9

7
3
.0

7
3
3

7
8
5
3
0
9
.8

3

1
9
7

1
9
0
9
5
2
6
-
2
 1

0
X

0
.0

7
0
2

7
4
3
.3

7
3
.7

5
8
6

1
1
2
1
4
.5

4
0
.0

0
2
3

1
8
3
.3

5
0
.0

0
4
5

2
3
8
6
.9

7
0
.0

0
1
9

5
3
3
.3

7

1
9
8

1
9
0
9
5
4
9
-
1
 1

0
X

0
.0

6
2
2

6
6
6
.6

9
5
3
.2

8
9
8

1
5
8
6
9
5
.3

7
0
.4

0
8
0

1
4
1
1
7
.1

1
0
.9

9
9
7

2
0
0
8
8
6
.7

1
0
.1

4
6
8

3
7
6
3
7
.4

9

1
9
9

C
C

V
3
.0

9
4
7

3
0
9
0
5
.0

1
1
0
.0

0
8
5

3
0
1
4
7
.1

1
2
.9

7
2
6

1
0
3
1
8
7
.8

1
3
.0

9
2
3

6
2
3
3
2
3
.4

3
2
.9

5
7
2

7
6
8
5
0
8
.7

9

2
0
0

C
C

B
-
0
.0

0
3
3

1
7
.7

8
0
.0

0
0
8

5
6
.6

7
0
.0

0
0
4

1
1
0
.0

1
0
.0

0
1
6

1
6
6
6
.8

4
0
.0

0
1
1

2
9
6
.6

8

2
0
1

1
9
0
9
5
4
9
-
2
 1

0
X

0
.0

4
3
6

4
8
6
.6

8
3
3
.8

5
3
7

1
0
1
7
9
4
.3

9
-
0
.0

0
0
4

9
3
.3

4
-
0
.0

0
0
2

1
4
5
3
.4

8
0
.0

0
0
3

1
2
0
.0

1

2
0
2

1
9
0
9
5
4
9
-
3
 1

0
X

0
.0

8
1
6

8
6
0
.0

4
3
4
.2

0
8
4

1
0
2
0
9
2
.5

7
0
.1

7
8
1

6
2
3
1
.5

1
0
.4

4
6
0

9
0
9
6
2
.0

7
0
.0

6
8
6

1
7
7
5
0
.8

9

2
0
3

1
9
0
9
5
5
2
-
1
 1

0
X

0
.1

9
9
7

1
9
6
4
.5

9
7
4
.0

8
9
0

2
1
4
2
2
2
.9

9
0
.0

1
6
6

6
5
6
.7

1
0
.0

4
1
5

9
6
4
6
.8

1
0
.0

0
5
8

1
4
6
6
.8

1

2
0
4

1
9
0
9
5
5
2
-
2
 1

0
X

0
.0

9
1
6

9
2
7
.8

2
6
8
.6

5
4
3

1
9
8
3
7
5
.8

4
0
.0

0
0
2

1
1
0
.0

1
0
.0

0
1
1

1
6
7
6
.8

5
0
.0

0
0
3

1
1
0
.0

1

2
0
5

1
9
0
9
5
5
3
-
1
 1

0
X

0
.1

3
1
6

1
3
1
5
.6

3
1
5
8
.5

8
3
4

4
5
9
8
0
1
.1

0
0
.0

0
3
8

2
3
0
.0

1
0
.0

0
0
8

1
6
3
6
.8

3
0
.0

0
0
4

1
3
3
.3

4

2
0
6

1
9
0
9
5
5
3
-
2
 1

0
X

0
.1

2
5
2

1
2
5
1
.1

8
1
5
9
.7

7
0
8

4
6
1
7
5
8
.0

4
0
.0

0
1
7

1
6
0
.0

1
0
.0

0
1
4

1
7
5
6
.8

4
0
.0

0
0
1

5
6
.6

7

2
0
7

R
IN

S
E

-
0
.0

0
1
6

3
4
.4

4
-
0
.0

0
5
0

4
0
.0

0
-
0
.0

0
1
3

5
6
.6

7
-
0
.0

0
1
7

1
0
7
0
.0

9
0
.0

0
0
5

1
6
3
.3

4

2
0
8

R
IN

S
E

-
0
.0

0
1
0

3
8
.8

9
-
0
.0

1
2
5

2
0
.0

0
-
0
.0

0
1
3

5
6
.6

7
-
0
.0

0
3
0

8
1
6
.7

3
0
.0

0
0
3

1
1
6
.6

8

2
0
9

C
C

V
3
.1

3
3
8

3
0
7
2
0
.1

8
1
0
.2

1
3
0

3
0
2
0
0
.5

1
3
.0

7
1
9

1
0
4
6
7
4
.6

0
3
.1

8
6
2

6
2
4
8
8
0
.7

7
3
.0

3
8
0

7
7
4
0
9
3
.9

0

2
1
0

C
C

B
-
0
.0

0
3
2

1
8
.8

9
0
.0

0
5
1

6
6
.6

7
0
.0

0
0
2

1
0
0
.0

0
0
.0

0
1
9

1
6
9
3
.5

1
0
.0

0
0
6

1
8
3
.3

5

2
1
1

IP
1
9
1
0
0
4
-
5
M

B
 .
..

-
0
.0

0
1
9

3
0
.0

0
-
0
.0

0
3
8

4
3
.3

3
0
.0

0
0
5

1
1
3
.3

4
0
.0

0
3
2

1
9
5
0
.2

3
0
.0

0
0
5

1
4
6
.6

7

2
1
2

IM
1
9
1
0
0
4
-
5
L
C

S
...

2
.9

0
6
5

2
8
2
1
3
.3

2
9
.4

5
3
7

2
7
6
8
5
.7

4
2
.8

8
4
8

9
7
3
4
7
.0

5
2
.8

8
6
0

5
7
3
2
6
0
.1

7
5
.8

2
9
9

1
4
8
2
4
5
1
.8

0

2
1
3

1
9
0
9
5
6
4
-
2
1
 1

0
X

0
.0

4
8
0

5
2
2
.2

4
7
7
.8

6
4
7

2
3
0
2
4
9
.4

6
3
.9

8
5
5

1
3
6
0
0
1
.9

6
9
.0

3
7
0

1
8
3
3
0
3
8
.0

5
1
.0

6
6
2

2
7
4
6
7
1
.6

5

2
1
4

1
9
0
9
5
6
4
-
2
2
 1

0
X

0
.0

5
5
1

6
0
3
.3

5
2
2
6
.9

8
2
5

6
8
3
3
9
4
.9

6
7
.2

6
2
7

2
5
2
2
9
4
.3

6
1
6
.6

5
2
7

3
3
5
4
0
9
8
.1

8
1
.9

4
4
2

5
0
0
7
8
9
.3

9

2
1
5

1
9
0
9
5
6
5
-
1
 1

0
X

0
.0

6
9
7

7
4
8
.9

2
1
0
8
.7

0
0
5

3
2
7
7
9
8
.8

2
5
.8

3
3
9

2
0
2
9
8
6
.1

2
1
3
.6

9
6
6

2
7
9
3
9
5
7
.4

6
1
.6

8
1
5

4
3
0
5
7
7
.6

9

2
1
6

1
9
0
9
5
6
5
-
2
 1

0
X

0
.0

6
1
2

6
6
2
.2

5
1
4
8
.6

3
0
8

4
4
6
2
4
4
.9

0
5
.3

1
1
6

1
8
4
0
2
6
.8

9
1
2
.3

4
4
4

2
5
5
2
5
1
8
.6

1
1
.4

4
9
3

3
7
7
2
8
6
.2

9

2
1
7

1
9
0
9
5
6
5
-
3
 1

0
X

0
.0

5
2
8

5
8
0
.0

2
1
7
3
.6

0
2
0

5
2
2
4
8
7
.7

0
5
.0

9
8
7

1
7
7
0
9
4
.6

2
1
1
.8

1
0
8

2
4
0
8
7
0
0
.1

2
1
.3

6
7
9

3
5
1
6
9
0
.9

8

157 of 371



P
ag

e
 6

8
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
2
1
  
S
b 

 [
 2

 ]
1
3
7
  
B

a 
 [

 2
 ]

1
3
9
  
L
a 

 [
 2

 ]
1
4
0
  
C

e
  
[ 

1
 ]

1
4
1
  
P

r 
 [

 1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
1
8

1
9
0
9
5
6
5
-
3
L
 5

0
X

0
.0

0
9
6

1
4
5
.5

6
3
4
.2

9
0
4

1
0
1
4
7
8
.7

8
1
.0

1
6
6

3
4
7
9
0
.1

8
2
.3

4
5
9

4
6
3
5
4
9
.4

7
0
.2

9
7
0

7
3
6
8
3
.8

5

2
1
9

1
9
0
9
5
6
5
-
3
M

S
 1

0
X

2
.0

3
0
0

1
9
8
6
9
.3

9
1
6
7
.6

4
8
5

4
9
3
6
3
1
.4

6
8
.8

7
8
8

3
0
1
6
1
9
.9

5
1
6
.3

6
1
2

3
3
3
0
5
2
0
.4

7
7
.6

6
0
0

1
9
6
9
0
6
1
.6

9

2
2
0

1
9
0
9
5
6
5
-
3
M

S
D

 .
..

2
.0

2
7
8

2
0
1
0
9
.7

5
1
4
3
.2

9
3
0

4
2
7
5
0
7
.1

7
7
.8

5
5
6

2
7
0
3
9
7
.1

0
1
5
.0

8
1
5

3
0
3
7
0
0
9
.1

2
7
.6

8
4
0

1
9
4
4
8
5
9
.2

4

2
2
1

C
C

V
3
.0

5
3
4

3
0
1
3
0
.1

9
9
.9

9
3
3

2
9
7
4
9
.6

9
3
.0

2
0
6

1
0
3
6
1
4
.1

2
3
.0

7
9
1

6
2
5
3
9
2
.1

5
3
.0

0
2
6

7
7
3
1
1
1
.1

9

2
2
2

C
C

B
-
0
.0

0
3
1

2
0
.0

0
-
0
.0

0
3
8

4
3
.3

3
-
0
.0

0
0
2

9
0
.0

0
0
.0

0
2
8

1
8
9
0
.2

0
0
.0

0
0
9

2
6
0
.0

2

2
2
3

1
9
0
9
5
6
5
-
3
A

 1
0
X

3
.0

5
7
6

2
9
9
0
1
.9

8
1
8
6
.2

7
3
7

5
4
8
4
6
3
.4

5
8
.1

7
8
8

2
7
7
8
4
1
.0

9
1
4
.7

7
7
6

2
9
4
0
2
4
2
.6

6
4
.1

9
7
9

1
0
7
2
4
1
0
.0

6

2
2
4

1
9
0
9
5
6
5
-
4
 1

0
X

0
.0

8
2
5

8
5
8
.9

3
1
7
7
.1

8
2
7

5
2
2
7
3
5
.3

3
5
.1

6
1
1

1
7
5
7
1
1
.1

4
1
1
.6

7
5
7

2
3
7
8
9
9
0
.1

7
1
.3

3
0
6

3
4
2
1
8
6
.8

8

2
2
5

1
9
0
9
5
6
5
-
5
 1

0
X

0
.0

5
8
4

6
3
0
.0

2
1
7
9
.2

7
3
7

5
3
4
6
2
2
.6

5
5
.5

3
8
0

1
9
0
5
8
6
.5

2
1
3
.0

7
0
8

2
6
4
6
5
9
2
.5

6
1
.5

2
1
8

3
9
3
1
1
2
.2

3

2
2
6

1
9
0
9
5
6
5
-
6
 1

0
X

0
.0

7
1
7

7
5
5
.5

8
1
6
1
.0

7
2
0

4
7
6
5
7
3
.9

8
5
.2

0
7
5

1
7
7
7
9
3
.7

0
1
2
.1

4
0
5

2
4
4
7
3
3
4
.1

3
1
.4

0
7
9

3
5
7
4
5
6
.6

7

2
2
7

1
9
0
9
5
9
4
-
1
 1

0
X

-
0
.0

0
1
9

3
1
.1

1
0
.5

8
6
0

1
6
7
6
.8

4
0
.0

0
9
9

4
1
3
.3

6
0
.2

0
3
3

4
1
0
5
5
.9

0
0
.0

2
5
5

6
0
8
1
.7

3

2
2
8

Z
Z
Z

2
2
9

1
9
1
0
0
1
3
-
1
 1

0
X

0
.0

3
7
7

3
9
1
.1

2
0
.0

6
1
6

2
2
3
.3

5
0
.0

0
7
0

3
2
0
.0

2
0
.0

0
6
5

2
6
3
3
.6

8
0
.0

0
3
4

8
6
0
.0

7

2
3
0

1
9
1
0
0
3
4
-
2
1
 1

0
X

0
.0

3
3
4

3
7
2
.2

3
6
0
.2

3
4
9

1
7
4
8
0
0
.1

9
5
.1

2
3
6

1
7
1
5
4
8
.0

7
1
1
.3

8
7
3

2
2
4
5
0
3
6
.3

2
1
.4

1
4
8

3
5
2
4
2
2
.0

9

2
3
1

1
9
1
0
0
3
4
-
2
2
 1

0
X

0
.0

7
9
2

8
1
2
.2

5
1
3
0
.0

0
8
8

3
7
6
5
5
0
.0

2
1
1
.5

3
9
0

3
8
5
5
0
0
.4

2
2
6
.0

6
7
8

5
1
5
8
9
4
2
.5

3
3
.0

3
5
7

7
6
5
7
3
4
.0

8

2
3
2

1
9
1
0
0
3
5
-
1
 1

0
X

0
.0

6
8
2

7
2
7
.8

1
1
1
1
.4

4
2
6

3
3
2
6
5
0
.6

1
8
.0

0
0
3

2
7
5
5
1
8
.0

0
1
8
.6

6
2
4

3
7
5
7
2
1
1
.3

0
2
.1

9
5
7

5
5
4
9
1
1
.2

4

2
3
3

C
C

V
3
.0

8
5
0

2
9
8
5
2
.9

8
1
0
.0

8
3
4

2
9
4
3
2
.2

5
3
.0

2
8
3

1
0
1
8
5
5
.2

2
3
.0

7
7
2

6
2
5
7
3
6
.8

9
2
.9

9
2
9

7
7
2
1
6
9
.6

0

2
3
4

C
C

B
-
0
.0

0
2
8

2
2
.2

2
0
.0

0
3
2

6
0
.0

0
0
.0

0
1
1

1
2
6
.6

8
0
.0

0
1
9

1
6
5
0
.1

8
0
.0

0
0
4

1
2
0
.0

1

2
3
5

1
9
1
0
0
3
5
-
2
 1

0
X

0
.0

5
6
4

5
8
4
.4

6
9
0
.2

9
5
9

2
5
8
1
7
8
.3

9
5
.8

6
2
1

1
9
3
3
8
4
.8

9
1
3
.8

3
6
1

2
7
0
8
5
2
5
.3

8
1
.6

5
7
5

4
0
9
7
3
9
.2

9

2
3
6

1
9
1
0
0
3
5
-
3
 1

0
X

0
.0

9
0
0

9
0
4
.4

8
1
0
7
.5

3
6
3

3
0
8
6
8
0
.0

7
8
.5

3
8
7

2
8
2
7
4
2
.4

6
2
2
.2

3
1
3

4
3
7
9
3
6
3
.4

8
2
.5

4
0
1

6
3
3
4
8
0
.0

3

2
3
7

1
9
1
0
0
3
5
-
3
L
 5

0
X

0
.0

1
0
6

1
5
0
.0

0
2
1
.0

6
8
8

6
0
1
6
7
.9

4
1
.6

7
4
2

5
5
1
9
3
.1

7
4
.5

6
1
3

8
8
4
3
1
8
.1

1
0
.5

5
4
5

1
3
6
8
0
4
.7

3

2
3
8

1
9
1
0
0
3
5
-
3
M

S
 1

0
X

1
.2

3
5
1

1
1
7
8
9
.0

2
2
6
3
.6

0
7
9

7
5
5
6
7
9
.7

0
1
1
.8

7
6
6

3
9
2
6
7
3
.5

6
2
5
.4

8
1
6

5
0
9
2
4
0
1
.8

0
8
.8

8
9
0

2
2
2
9
6
2
0
.2

3

2
3
9

1
9
1
0
0
3
5
-
3
M

S
D

 .
..

1
.3

6
6
8

1
3
3
4
3
.6

0
1
1
9
.0

2
3
5

3
4
9
1
8
1
.8

3
1
1
.6

8
8
2

3
9
5
5
4
4
.0

6
2
6
.3

5
1
7

5
2
5
9
3
2
2
.0

0
9
.1

4
6
3

2
2
9
1
2
6
8
.8

2

2
4
0

1
9
1
0
0
3
5
-
3
A

 1
0
X

3
.1

3
6
2

3
0
4
7
7
.4

7
1
1
5
.4

9
8
5

3
3
7
9
8
0
.1

0
1
1
.4

2
4
4

3
8
5
6
3
2
.9

9
2
5
.4

6
4
9

5
1
8
8
8
7
0
.3

4
6
.1

1
4
7

1
5
7
9
6
6
8
.1

0

2
4
1

1
9
1
0
0
3
5
-
4
 1

0
X

0
.0

5
5
7

5
8
1
.1

3
1
0
5
.0

4
6
1

3
0
2
0
2
8
.8

6
7
.1

7
5
9

2
3
8
0
1
3
.3

6
1
7
.8

0
4
6

3
5
4
7
0
9
7
.8

6
2
.0

1
2
1

5
1
0
1
6
4
.5

9

2
4
2

1
9
1
0
0
3
5
-
5
 1

0
X

0
.0

5
0
3

5
4
1
.1

3
8
9
.3

1
0
0

2
6
2
8
5
8
.3

2
7
.2

9
7
3

2
4
7
7
5
6
.6

1
1
6
.9

3
1
9

3
3
3
4
6
4
6
.2

0
1
.9

4
5
1

4
8
8
0
9
1
.5

4

2
4
3

1
9
1
0
0
3
5
-
6
 1

0
X

0
.0

3
6
7

4
0
0
.0

1
5
7
.3

8
3
3

1
6
4
8
0
2
.7

9
6
.6

4
1
8

2
2
0
0
1
2
.8

1
1
6
.2

4
3
0

3
2
4
3
3
1
4
.8

5
2
.0

7
6
0

5
2
2
5
5
9
.9

6

2
4
4

R
IN

S
E

-
0
.0

0
1
9

3
1
.1

1
0
.0

0
5
4

7
0
.0

0
0
.0

0
0
2

1
0
3
.3

4
0
.0

0
1
8

1
7
5
3
.5

2
0
.0

0
1
0

2
8
3
.3

5

2
4
5

R
IN

S
E

-
0
.0

0
1
7

3
2
.2

2
0
.0

1
1
8

8
6
.6

7
-
0
.0

0
0
6

7
6
.6

7
-
0
.0

0
0
7

1
2
2
3
.4

5
0
.0

0
0
4

1
4
3
.3

4

2
4
6

C
C

V
3
.0

7
4
2

2
9
1
1
4
.8

8
1
0
.0

2
2
9

2
8
6
3
4
.1

4
3
.0

1
6
4

9
9
3
0
1
.9

3
3
.1

3
6
0

6
0
6
1
9
1
.2

7
3
.0

2
6
2

7
4
1
8
1
4
.8

8

2
4
7

C
C

B
-
0
.0

0
2
8

2
1
.1

1
-
0
.0

0
8
0

3
0
.0

0
-
0
.0

0
0
4

8
0
.0

0
0
.0

0
1
0

1
5
0
6
.8

0
0
.0

0
0
5

1
6
3
.3

4

2
4
8

IP
1
9
1
0
0
2
-
1
M

B
 .
..

-
0
.0

0
3
2

1
7
.7

8
0
.0

0
1
3

5
3
.3

4
0
.0

0
0
0

9
0
.0

0
-
0
.0

0
0
5

1
2
1
6
.7

8
0
.0

0
0
2

8
6
.6

7

158 of 371



P
ag

e
 6

9
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
2
1
  
S
b 

 [
 2

 ]
1
3
7
  
B

a 
 [

 2
 ]

1
3
9
  
L
a 

 [
 2

 ]
1
4
0
  
C

e
  
[ 

1
 ]

1
4
1
  
P

r 
 [

 1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
4
9

IM
1
9
1
0
0
2
-
1
L
C

S
...

2
.9

0
9
4

2
7
2
7
6
.0

8
9
.5

1
8
2

2
6
9
1
1
.2

4
2
.8

9
7
2

9
4
3
9
4
.7

8
2
.9

7
2
0

5
6
2
1
3
7
.8

8
5
.9

4
5
8

1
4
4
4
4
8
7
.5

3

2
5
0

1
9
0
9
2
4
2
-
5
 1

0
X

0
.0

0
3
3

8
1
.1

1
4
.2

9
2
8

1
2
2
4
5
.3

7
-
0
.0

0
0
6

8
0
.0

0
0
.0

0
0
6

1
5
6
3
.5

0
0
.0

0
0
8

2
5
0
.0

2

2
5
1

1
9
0
9
2
4
2
-
5
L
 5

0
X

-
0
.0

0
1
8

3
2
.2

2
0
.7

9
3
1

2
2
4
6
.9

3
-
0
.0

0
0
2

9
3
.3

4
-
0
.0

0
0
6

1
2
6
0
.1

1
0
.0

0
0
1

7
0
.0

0

2
5
2

1
9
0
9
2
4
2
-
5
M

S
 1

0
X

2
.9

4
3
9

2
7
5
0
3
.1

0
1
3
.7

4
7
0

3
8
7
2
2
.9

7
2
.9

0
5
4

9
4
3
6
8
.1

8
2
.9

7
7
4

5
6
3
8
9
3
.4

1
5
.9

2
9
4

1
4
5
4
4
5
2
.8

9

2
5
3

1
9
0
9
2
4
2
-
5
M

S
D

 .
..

2
.9

8
7
3

2
7
8
5
0
.3

8
1
4
.0

3
4
6

3
9
4
5
1
.5

1
2
.9

3
3
2

9
5
0
5
9
.3

8
3
.0

3
7
8

5
7
9
6
9
4
.0

0
6
.2

0
5
6

1
5
2
1
6
2
2
.6

3

2
5
4

1
9
0
9
2
4
2
-
5
A

 1
0
X

3
.0

5
7
3

2
8
6
2
7
.4

0
1
4
.5

3
0
5

4
1
0
1
2
.1

0
3
.0

5
5
8

9
9
4
5
9
.9

7
3
.1

2
6
2

6
0
4
2
4
9
.6

8
3
.0

4
9
7

7
6
1
8
0
4
.0

3

2
5
5

1
9
0
9
2
4
2
-
6
 1

0
X

0
.0

0
0
9

5
7
.7

8
4
.3

0
7
4

1
2
1
6
1
.9

7
0
.0

0
2
4

1
7
6
.6

8
0
.0

0
0
1

1
4
7
0
.1

7
0
.0

0
1
2

3
5
3
.3

5

2
5
6

1
9
0
9
2
4
2
-
7
 1

0
X

-
0
.0

0
0
3

4
5
.5

6
6
.3

9
5
2

1
7
8
3
7
.8

0
0
.0

0
1
8

1
5
6
.6

8
0
.0

0
3
3

2
0
4
0
.2

3
0
.0

0
0
7

2
1
0
.0

1

2
5
7

1
9
0
9
2
4
2
-
7
L
 5

0
X

-
0
.0

0
2
7

2
3
.3

3
1
.2

0
7
6

3
3
1
3
.8

4
-
0
.0

0
0
6

7
6
.6

7
-
0
.0

0
1
0

1
1
7
6
.7

7
0
.0

0
0
3

1
1
0
.0

0

2
5
8

C
C

V
3
.1

3
5
8

2
9
1
8
2
.8

1
1
0
.1

3
5
5

2
8
4
5
7
.1

2
3
.0

3
5
2

9
8
2
1
1
.9

9
3
.0

9
6
8

5
9
2
0
6
7
.0

0
2
.9

2
5
5

7
2
6
5
4
5
.8

8

2
5
9

C
C

B
-
0
.0

0
3
2

1
7
.7

8
-
0
.0

1
0
8

2
3
.3

3
0
.0

0
0
7

1
1
3
.3

4
0
.0

0
1
7

1
6
2
0
.1

6
0
.0

0
0
7

1
9
6
.6

8

2
6
0

1
9
0
9
2
4
2
-
7
M

S
 1

0
X

2
.8

8
0
3

2
6
8
6
5
.3

2
1
5
.6

0
8
1

4
3
8
7
3
.3

4
2
.8

5
6
0

9
2
5
8
7
.7

8
2
.9

3
8
5

5
5
1
3
8
6
.5

0
5
.8

0
4
6

1
4
1
6
2
5
8
.5

2

2
6
1

1
9
0
9
2
4
2
-
7
M

S
D

 .
..

2
.9

5
9
6

2
7
5
0
3
.1

2
1
5
.5

9
7
4

4
3
6
9
9
.5

4
2
.9

2
4
4

9
4
4
7
1
.2

4
3
.0

2
3
3

5
6
9
5
4
0
.3

3
6
.1

8
4
1

1
5
0
3
6
8
9
.8

7

2
6
2

1
9
0
9
2
4
2
-
7
A

 1
0
X

3
.0

5
1
6

2
8
5
0
1
.5

6
1
6
.1

8
2
0

4
5
5
4
4
.8

8
3
.0

3
2
9

9
8
4
6
9
.6

6
3
.1

7
1
8

6
0
1
2
9
7
.3

7
3
.0

4
5
2

7
4
5
7
5
5
.3

0

2
6
3

1
9
0
9
3
7
5
-
1
 1

0
X

0
.0

0
4
6

9
0
.0

0
2
.9

3
6
1

8
1
5
9
.1

9
0
.0

0
2
2

1
6
6
.6

8
0
.0

0
1
5

1
7
1
0
.1

7
0
.0

0
1
4

3
8
6
.6

9

2
6
4

1
9
0
9
3
7
5
-
2
 1

0
X

0
.0

0
4
2

8
7
.7

8
2
.8

4
7
8

7
9
5
5
.7

6
-
0
.0

0
0
3

9
0
.0

0
-
0
.0

0
0
6

1
2
8
3
.4

4
0
.0

0
0
7

2
0
0
.0

1

2
6
5

1
9
0
9
3
7
5
-
6
 1

0
X

0
.0

0
8
4

1
2
4
.4

5
2
.0

8
6
4

5
7
9
4
.7

0
-
0
.0

0
0
3

8
6
.6

7
-
0
.0

0
0
5

1
2
9
0
.1

1
0
.0

0
0
4

1
4
6
.6

7

2
6
6

1
9
0
9
3
7
5
-
7
 1

0
X

0
.0

2
8
8

3
1
0
.0

1
2
.2

6
5
0

6
2
6
4
.8

9
-
0
.0

0
1
4

5
3
.3

3
0
.0

0
1
3

1
6
2
0
.1

6
0
.0

0
0
5

1
5
3
.3

4

2
6
7

1
9
0
9
3
8
3
-
1
 1

0
X

0
.0

2
9
5

3
1
7
.7

9
6
.8

7
5
5

1
8
9
8
9
.1

9
0
.0

0
0
6

1
1
6
.6

8
0
.0

0
1
7

1
7
2
0
.1

8
0
.0

0
0
5

1
5
3
.3

4

2
6
8

1
9
0
9
3
8
3
-
2
 1

0
X

0
.0

0
2
1

6
7
.7

8
7
.1

2
0
3

1
9
7
3
3
.2

3
0
.0

0
3
1

1
9
6
.6

8
0
.0

0
2
4

1
8
4
6
.8

8
0
.0

0
0
5

1
7
3
.3

4

2
6
9

1
9
0
9
3
8
3
-
7
 1

0
X

0
.0

0
9
4

1
3
5
.5

6
2
.7

4
1
7

7
6
9
5
.5

5
0
.0

0
1
7

1
5
3
.3

4
0
.0

0
4
4

2
2
3
6
.9

4
0
.0

0
0
8

2
3
3
.3

5

2
7
0

C
C

V
3
.1

1
0
9

2
9
5
8
5
.8

2
1
0
.0

7
6
6

2
8
9
0
1
.1

7
3
.0

1
0
6

9
9
5
2
3
.2

0
3
.0

7
6
2

5
9
8
8
0
3
.6

0
2
.9

6
5
0

7
4
3
2
1
8
.4

8

2
7
1

C
C

B
-
0
.0

0
3
7

1
3
.3

3
-
0
.0

0
1
6

4
6
.6

7
0
.0

0
0
3

1
0
0
.0

1
0
.0

0
2
5

1
7
5
3
.5

1
0
.0

0
0
9

2
4
3
.3

5

2
7
2

1
9
0
9
3
8
3
-
8
 1

0
X

0
.0

1
0
4

1
4
1
.1

2
2
.8

2
3
8

7
7
1
5
.6

2
0
.0

0
1
4

1
4
0
.0

1
0
.0

0
0
9

1
5
4
3
.4

9
0
.0

0
0
6

1
9
0
.0

1

2
7
3

1
9
0
9
4
1
9
-
4
 1

0
X

-
0
.0

0
2
9

2
0
.0

0
-
0
.0

0
3
9

4
0
.0

0
-
0
.0

0
0
6

7
3
.3

4
-
0
.0

0
0
7

1
1
7
3
.4

4
0
.0

0
0
3

1
1
6
.6

7

2
7
4

1
9
0
9
4
1
9
-
5
 1

0
X

-
0
.0

0
1
5

3
2
.2

2
-
0
.0

0
5
6

3
6
.6

7
-
0
.0

0
1
2

5
6
.6

7
-
0
.0

0
1
4

1
0
5
0
.0

9
0
.0

0
0
2

8
6
.6

7

2
7
5

1
9
0
9
4
1
9
-
6
 1

0
X

0
.0

1
1
0

1
5
1
.1

2
4
.1

3
5
7

1
1
6
5
4
.9

5
0
.0

0
5
8

2
8
6
.6

9
0
.0

1
1
0

3
4
8
3
.9

2
0
.0

0
1
5

4
0
3
.3

6

2
7
6

1
9
0
9
4
1
9
-
7
 1

0
X

0
.0

1
4
7

1
8
4
.4

5
3
.7

8
1
3

1
0
6
2
4
.1

0
-
0
.0

0
0
1

9
6
.6

7
-
0
.0

0
1
1

1
2
0
3
.4

4
0
.0

0
0
2

9
6
.6

7

2
7
7

1
9
0
9
4
1
9
-
1
0
 1

0
X

0
.0

1
0
2

1
4
3
.3

4
3
.1

2
8
0

8
7
6
6
.2

0
0
.0

0
0
1

1
0
3
.3

4
0
.0

0
0
0

1
4
0
3
.4

7
0
.0

0
0
0

4
6
.6

7

2
7
8

1
9
0
9
4
1
9
-
1
1
 1

0
X

0
.0

1
1
4

1
5
4
.4

5
4
.4

2
0
0

1
2
4
1
2
.1

6
0
.0

3
2
9

1
1
5
6
.7

7
0
.0

9
7
1

1
9
9
2
7
.0

4
0
.0

0
7
5

1
8
8
6
.8

7

2
7
9

R
IN

S
E

-
0
.0

0
2
2

2
6
.6

7
-
0
.0

0
3
2

4
3
.3

4
-
0
.0

0
1
3

5
3
.3

4
-
0
.0

0
1
4

1
1
2
6
.7

7
0
.0

0
0
7

2
1
0
.0

1

159 of 371



P
ag

e
 7

0
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
2
1
  
S
b 

 [
 2

 ]
1
3
7
  
B

a 
 [

 2
 ]

1
3
9
  
L
a 

 [
 2

 ]
1
4
0
  
C

e
  
[ 

1
 ]

1
4
1
  
P

r 
 [

 1
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
8
0

R
IN

S
E

-
0
.0

0
1
5

3
3
.3

3
-
0
.0

0
7
4

3
3
.3

3
-
0
.0

0
0
8

7
0
.0

0
-
0
.0

0
1
9

9
9
0
.0

8
0
.0

0
0
1

6
6
.6

7

2
8
1

R
IN

S
E

-
0
.0

0
2
1

2
7
.7

8
-
0
.0

0
7
1

3
3
.3

3
-
0
.0

0
1
0

6
3
.3

4
-
0
.0

0
2
6

8
9
6
.7

4
0
.0

0
0
1

6
6
.6

7

2
8
2

R
IN

S
E

-
0
.0

0
1
8

3
1
.1

1
-
0
.0

0
6
1

3
6
.6

7
-
0
.0

0
1
9

3
6
.6

7
-
0
.0

0
2
7

8
6
0
.0

6
0
.0

0
0
1

6
3
.3

3

2
8
3

C
C

V
3
.0

7
7
3

2
9
2
1
7
.3

1
9
.9

2
7
3

2
8
4
3
0
.6

5
3
.0

1
0
0

9
9
3
3
5
.3

0
3
.1

3
7
3

6
0
3
6
8
5
.1

1
2
.9

9
6
4

7
3
9
8
8
8
.7

4

2
8
4

C
C

B
0
.0

0
7
6

1
1
3
.3

4
0
.4

0
1
0

1
1
1
6
.7

6
0
.0

0
4
8

2
4
0
.0

1
0
.0

0
8
0

2
7
8
7
.0

5
0
.0

0
0
9

2
5
3
.3

5

2
8
5

R
IN

S
E

-
0
.0

0
2
8

2
2
.2

2
0
.0

3
8
8

1
5
6
.6

8
-
0
.0

0
1
6

4
6
.6

7
-
0
.0

0
2
2

9
5
6
.7

5
0
.0

0
0
1

7
3
.3

3

2
8
6

R
IN

S
E

-
0
.0

0
2
8

2
2
.2

2
0
.0

1
4
2

9
0
.0

0
-
0
.0

0
0
5

8
0
.0

0
-
0
.0

0
2
2

9
3
6
.7

4
0
.0

0
0
2

9
0
.0

0

2
8
7

R
IN

S
E

-
0
.0

0
0
4

4
3
.3

3
0
.0

3
5
6

1
4
6
.6

7
-
0
.0

0
2
0

3
3
.3

3
-
0
.0

0
2
2

9
5
6
.7

5
0
.0

0
0
1

6
6
.6

7

2
8
8

R
IN

S
E

-
0
.0

0
4
4

7
.7

8
0
.0

1
5
3

9
3
.3

4
-
0
.0

0
1
3

5
3
.3

4
-
0
.0

0
2
9

8
2
3
.3

9
0
.0

0
0
1

6
0
.0

0

2
8
9

R
IN

S
E

-
0
.0

0
2
0

2
8
.8

9
0
.0

3
1
3

1
3
6
.6

7
-
0
.0

0
1
4

5
3
.3

3
-
0
.0

0
2
5

9
1
0
.0

8
0
.0

0
0
0

4
3
.3

3

2
9
0

R
IN

S
E

-
0
.0

0
1
9

3
0
.0

0
0
.0

4
6
3

1
7
6
.6

8
-
0
.0

0
1
5

5
0
.0

0
-
0
.0

0
3
2

7
8
0
.0

5
0
.0

0
0
0

3
6
.6

7

2
9
1

R
IN

S
E

-
0
.0

0
3
2

1
8
.8

9
0
.0

3
0
7

1
3
6
.6

7
-
0
.0

0
1
5

5
0
.0

0
-
0
.0

0
3
1

8
0
6
.7

3
0
.0

0
0
1

5
6
.6

7

2
9
2

R
IN

S
E

-
0
.0

0
2
3

2
6
.6

7
0
.0

3
8
3

1
5
6
.6

7
-
0
.0

0
1
7

4
3
.3

3
-
0
.0

0
2
8

8
5
6
.7

3
0
.0

0
0
2

8
6
.6

7

2
9
3

R
IN

S
E

-
0
.0

0
2
1

3
1
.1

1
0
.0

2
7
1

1
3
6
.6

7
-
0
.0

0
1
7

4
3
.3

3
-
0
.0

0
2
5

9
1
3
.4

1
0
.0

0
0
0

4
6
.6

7

2
9
4

R
IN

S
E

-
0
.0

0
2
4

2
8
.8

9
0
.0

3
0
4

1
5
3
.3

4
-
0
.0

0
1
3

6
3
.3

3
-
0
.0

0
3
1

8
8
0
.0

7
0
.0

0
0
0

5
0
.0

0

2
9
5

R
IN

S
E

-
0
.0

0
1
6

3
6
.6

7
0
.0

3
4
7

1
6
6
.6

7
-
0
.0

0
1
7

5
0
.0

0
-
0
.0

0
3
3

8
7
0
.0

7
-
0
.0

0
0
1

2
6
.6

7

2
9
6

R
IN

S
E

-
0
.0

0
3
8

1
4
.4

4
0
.0

1
9
3

1
1
3
.3

4
-
0
.0

0
2
1

3
3
.3

3
-
0
.0

0
3
2

8
5
3
.4

0
0
.0

0
0
0

3
3
.3

3

160 of 371



P
ag

e
 7

1
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
4
6
  
N

d 
 [

 1
 ]

2
0
5
  
T
l 
 [

 2
 ]

2
0
8
  
P

b 
 [

 2
 ]

2
3
2
  
T
h
  
[ 

2
 ]

2
3
8
  
U

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
R

IN
S
E

0
.0

0
0
9

4
0
.0

0
0
.0

0
2
4

1
4
0
.4

8
-
0
.0

1
5
8

5
2
6
1
.2

0
0
.0

0
5
0

1
9
7
.7

8
0
.0

0
0
6

3
6
.6

7

2
R

IN
S
E

0
.0

0
0
9

4
0
.0

0
0
.0

0
1
4

1
0
8
.1

0
-
0
.0

2
0
7

5
1
0
7
.8

9
0
.0

0
3
1

1
2
5
.5

6
0
.0

0
0
5

3
2
.2

2

3
R

IN
S
E

0
.0

0
1
3

5
3
.3

3
0
.0

0
0
6

7
9
.5

2
-
0
.0

5
0
2

3
6
8
0
.6

8
0
.0

0
2
2

9
1
.1

1
0
.0

0
0
1

1
1
.1

1

4
R

IN
S
E

0
.0

0
0
7

3
0
.0

0
0
.0

0
0
5

7
5
.2

4
-
0
.0

2
7
1

4
7
8
1
.0

4
0
.0

0
2
3

9
1
.1

1
0
.0

0
0
2

1
5
.5

6

5
R

IN
S
E

0
.0

0
1
2

5
3
.3

4
0
.0

0
0
1

6
3
.3

3
-
0
.0

2
2
3

5
0
0
1
.1

8
0
.0

0
1
6

6
5
.5

6
0
.0

0
0
1

1
2
.2

2

6
R

IN
S
E

0
.0

0
1
5

6
6
.6

7
0
.0

0
0
2

6
7
.6

2
-
0
.0

3
2
0

4
6
8
7
.7

4
0
.0

0
1
6

6
8
.8

9
0
.0

0
0
2

1
4
.4

4

7
B

L
A

N
K

0
.0

0
0
9

4
0
.0

0
0
.0

0
0
0

5
7
.1

4
0
.0

0
0
0

5
9
3
8
.3

0
0
.0

0
0
7

2
8
.8

9
0
.0

0
0
0

6
.6

7

8
H

/
1
0
0
0

0
.0

2
8
8

1
2
5
0
.1

1
0
.0

0
1
6

1
1
0
.0

0
0
.0

4
3
6

7
9
0
5
.3

6
0
.0

0
8
1

3
1
5
.5

6
0
.0

0
9
4

4
3
0
.0

1

9
H

/
1
0
0

0
.2

9
8
5

1
3
2
9
3
.0

3
0
.0

1
9
1

6
9
9
.0

7
0
.4

8
8
1

2
9
2
2
1
.3

7
0
.0

8
3
9

3
3
5
3
.7

7
0
.0

9
2
3

4
2
8
9
.5

9

1
0

H
/
1
0

3
.0

1
0
4

1
4
0
5
0
8
.2

3
0
.1

9
3
5

6
7
0
4
.8

9
5
.0

6
6
9

2
5
2
0
9
4
.4

8
1
.0

0
1
7

4
1
5
2
7
.0

0
0
.9

6
7
1

4
5
8
9
2
.4

1

1
1

H
IG

H
2
9
.9

9
9
0

1
3
5
4
7
3
4
.6

4
2
.0

0
0
7

6
3
0
7
2
.2

8
4
9
.9

9
3
4

2
2
3
0
9
1
6
.7

0
9
.9

9
9
9

4
3
4
6
6
6
.4

5
1
0
.0

0
3
4

4
3
5
3
1
2
.6

0

1
2

IC
V

5
.9

8
2
6

2
7
3
4
6
8
.4

1
0
.3

9
5
9

1
3
3
4
2
.2

3
9
.9

6
8
1

4
7
8
6
5
1
.5

9
1
.9

5
0
7

8
0
1
9
6
.6

1
1
.9

2
8
4

8
9
3
8
9
.0

3

1
3

IC
B

0
.0

0
0
8

3
3
.3

3
-
0
.0

0
0
1

5
0
.9

5
-
0
.0

1
5
3

4
9
8
1
.1

2
0
.0

0
0
9

3
3
.3

3
0
.0

0
0
0

5
.5

5

1
4

L
IV

0
.0

5
1
7

2
1
9
0
.2

6
0
.0

1
0
8

3
9
8
.5

8
0
.1

7
5
0

1
3
6
3
7
.3

4
0
.0

1
8
0

6
8
1
.1

4
0
.0

1
0
6

4
7
3
.3

5

1
5

IC
S
A

0
.0

0
1
4

6
3
.3

3
0
.0

0
0
2

6
5
.2

4
-
0
.0

2
1
0

4
9
5
7
.7

0
0
.0

0
1
4

5
3
.3

3
0
.0

0
0
4

2
5
.5

5

1
6

IC
S
A

B
3
.0

5
9
0

1
3
6
6
6
7
.2

0
0
.2

0
0
6

6
5
7
4
.8

2
5
.0

1
9
9

2
3
6
3
1
0
.3

7
1
.1

0
6
7

4
3
4
7
3
.9

3
0
.9

9
1
8

4
4
5
2
3
.6

6

1
7

C
C

V
2
.9

8
5
0

1
3
5
2
4
8
.7

1
0
.1

9
8
5

6
7
6
1
.5

8
5
.0

4
1
8

2
4
6
7
2
4
.8

7
1
.0

3
1
3

4
2
0
6
8
.6

6
0
.9

6
5
6

4
5
0
6
2
.1

0

1
8

C
C

B
0
.0

0
0
9

3
6
.6

7
-
0
.0

0
0
2

5
0
.0

0
-
0
.0

0
5
2

5
5
1
1
.3

4
0
.0

0
0
9

3
2
.2

2
0
.0

0
0
1

8
.8

9

1
9

IP
1
9
1
0
0
4
-
4
M

B
 .
..

0
.0

0
0
5

2
0
.0

0
-
0
.0

0
0
2

5
0
.0

0
-
0
.0

2
2
7

4
6
7
4
.3

7
0
.0

0
0
7

2
6
.6

7
0
.0

0
0
0

5
.5

6

2
0

IP
1
9
1
0
0
3
-
1
M

B
 .
..

0
.0

0
0
5

2
0
.0

0
-
0
.0

0
0
4

4
2
.3

8
-
0
.0

3
0
6

4
2
9
7
.6

3
0
.0

0
0
7

2
4
.4

5
0
.0

0
0
1

8
.8

9

2
1

IM
1
9
1
0
0
4
-
4
L
C

S
...

2
.8

9
7
1

1
2
6
4
0
7
.0

4
0
.1

8
2
9

6
2
7
1
.3

6
4
.6

9
4
4

2
3
1
4
6
4
.7

4
0
.9

2
3
5

3
7
8
1
9
.3

3
0
.8

9
5
2

4
2
0
1
4
.0

1

2
2

IM
1
9
1
0
0
3
-
1
L
C

S
...

2
.9

2
1
2

1
2
8
8
1
7
.4

9
0
.1

8
3
5

6
1
5
7
.5

1
4
.7

3
7
8

2
2
8
5
8
1
.1

0
0
.9

6
5
0

3
8
7
0
7
.2

2
0
.9

1
0
3

4
1
8
1
9
.0

6

2
3

1
9
0
9
5
9
8
-
1
 1

0
X

1
.5

9
5
3

7
3
5
8
0
.1

9
0
.0

0
3
7

1
6
4
.7

7
0
.9

4
9
1

4
6
0
4
8
.9

5
0
.7

0
6
4

2
5
6
9
2
.9

8
0
.2

3
2
9

9
7
4
6
.7

1

2
4

1
9
0
9
6
0
1
-
1
 1

0
X

0
.0

4
9
1

2
1
8
6
.9

4
-
0
.0

0
0
7

3
3
.3

4
0
.3

5
0
0

2
2
5
9
9
.1

4
0
.0

0
2
8

1
1
0
.0

0
0
.3

0
7
5

1
4
2
3
8
.1

8

2
5

1
9
0
9
6
0
1
-
2
 1

0
X

0
.0

1
1
7

4
9
6
.7

0
0
.0

0
7
5

3
0
6
.6

7
0
.5

7
4
3

3
2
9
5
1
.2

2
0
.0

0
2
1

8
2
.2

3
0
.3

4
8
5

1
6
0
0
3
.3

7

2
6

1
9
1
0
0
2
3
-
1
 1

0
X

0
.0

0
3
1

1
3
6
.6

8
0
.0

0
2
4

1
3
9
.5

2
-
0
.0

2
6
5

4
8
0
7
.7

7
0
.0

0
1
0

4
1
.1

1
2
2
.2

8
9
2

1
0
3
9
2
7
5
.0

4

2
7

1
9
1
0
0
2
3
-
1
L
 5

0
X

0
.0

0
6
1

2
6
3
.3

5
0
.0

0
0
2

6
5
.7

2
-
0
.0

2
6
3

4
8
0
1
.1

1
0
.0

0
0
8

3
3
.3

3
4
.3

1
2
7

2
0
0
3
5
4
.1

6

2
8

1
9
1
0
0
2
3
-
1
M

S
 1

0
X

2
.8

8
0
9

1
2
7
8
8
5
.3

6
0
.1

8
5
6

6
3
6
3
.3

0
4
.7

6
2
6

2
3
4
7
3
2
.8

8
0
.9

7
2
7

3
9
8
6
4
.6

8
2
3
.0

1
9
3

1
0
8
0
3
0
6
.0

4

2
9

C
C

V
2
.9

5
0
3

1
3
2
0
9
3
.6

5
0
.1

9
6
8

6
6
6
7
.7

3
4
.9

7
0
2

2
4
1
9
1
5
.6

1
1
.0

1
4
2

4
1
1
2
1
.5

3
0
.9

6
7
4

4
4
8
9
2
.7

0

3
0

C
C

B
0
.0

0
0
7

3
0
.0

0
-
0
.0

0
0
2

4
7
.1

4
0
.0

0
1
9

5
6
9
8
.0

8
0
.0

0
0
8

3
0
.0

0
0
.0

0
0
1

1
1
.1

1

3
1

1
9
1
0
0
2
3
-
1
M

S
D

 .
..

2
.9

2
6
0

1
2
7
6
9
6
.7

6
0
.1

9
1
9

6
4
8
3
.8

3
4
.8

1
6
6

2
3
3
9
4
2
.7

4
0
.9

5
8
1

3
8
6
9
7
.2

3
2
2
.9

9
4
0

1
0
6
3
6
9
7
.1

6

161 of 371



P
ag

e
 7

2
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
4
6
  
N

d 
 [

 1
 ]

2
0
5
  
T
l 
 [

 2
 ]

2
0
8
  
P

b 
 [

 2
 ]

2
3
2
  
T
h
  
[ 

2
 ]

2
3
8
  
U

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

3
2

1
9
1
0
0
2
3
-
1
A

 1
0
X

3
.0

8
0
0

1
3
6
8
1
8
.7

2
0
.1

9
5
7

6
6
8
4
.8

7
4
.9

6
0
7

2
4
3
4
4
0
.5

8
1
.0

1
7
8

4
1
6
0
7
.3

5
2
3
.1

4
5
2

1
0
8
2
6
6
4
.4

6

3
3

1
9
1
0
0
2
3
-
2
 1

0
X

0
.0

0
1
7

7
6
.6

7
0
.0

0
0
2

6
7
.1

4
-
0
.0

0
4
4

5
9
1
8
.2

5
0
.0

0
1
6

6
5
.5

6
1
1
.5

7
2
7

5
4
3
8
7
8
.3

5

3
4

1
9
1
0
0
2
4
-
1
 1

0
X

0
.0

0
1
2

5
3
.3

3
0
.0

0
0
0

5
9
.5

2
-
0
.0

0
9
1

5
6
7
8
.1

2
0
.0

0
1
0

4
2
.2

2
2
0
6
0
.3

0
4
0

9
6
7
4
1
8
9
5
.1

3

3
5

1
9
1
0
0
2
7
-
1
 1

0
X

0
.0

0
3
3

1
5
0
.0

1
0
.0

0
0
7

8
5
.2

4
-
0
.0

0
7
6

5
8
2
4
.8

5
0
.0

0
1
0

4
0
.0

0
1
.4

8
4
6

7
0
6
9
9
.8

5

3
6

1
9
1
0
0
2
8
-
1
 1

0
X

0
.0

0
3
2

1
4
0
.0

1
0
.0

0
0
4

7
2
.3

8
0
.0

0
7
0

6
4
6
5
.1

2
0
.0

0
1
1

4
5
.5

5
0
.5

9
4
6

2
7
9
8
3
.5

5

3
7

1
9
0
9
6
0
0
-
1
 1

0
X

0
.0

5
4
4

2
3
9
6
.9

6
0
.0

0
0
7

8
3
.3

3
0
.0

2
9
6

7
5
4
8
.7

0
0
.0

1
9
7

7
9
3
.3

7
2
.9

7
9
8

1
3
9
9
3
0
.2

2

3
8

1
9
0
9
6
0
0
-
1
L
 5

0
X

0
.0

1
5
8

6
6
6
.7

2
0
.0

0
0
2

6
2
.8

6
-
0
.0

0
7
7

5
5
9
1
.3

4
0
.0

0
4
6

1
7
8
.8

9
0
.5

9
0
6

2
6
9
8
1
.6

6

3
9

1
9
0
9
6
0
0
-
1
M

S
 1

0
X

2
.9

7
7
5

1
3
1
1
7
3
.0

3
0
.1

9
4
8

6
6
3
2
.4

7
4
.9

1
9
9

2
4
0
6
5
0
.0

9
1
.0

0
4
6

4
0
9
1
8
.0

3
3
.9

4
7
9

1
8
4
0
3
8
.9

4

4
0

1
9
0
9
6
0
0
-
1
M

S
D

 .
..

3
.6

2
5
7

1
6
0
0
5
3
.4

1
0
.2

3
1
9

7
9
4
8
.3

5
5
.8

8
6
1

2
8
9
0
5
2
.2

0
1
.1

9
2
4

4
9
1
1
1
.8

7
4
.7

8
3
5

2
2
4
8
1
4
.1

6

4
1

R
IN

S
E

0
.0

0
1
4

5
6
.6

7
-
0
.0

0
0
1

5
2
.8

6
0
.0

0
6
1

6
1
3
5
.0

7
0
.0

0
6
3

2
4
3
.3

4
0
.0

0
4
0

1
8
6
.6

7

4
2

R
IN

S
E

0
.0

0
1
2

5
0
.0

0
-
0
.0

0
0
3

4
8
.0

9
-
0
.0

1
6
6

5
1
7
4
.6

1
0
.0

0
3
8

1
4
8
.8

9
0
.0

0
3
5

1
7
0
.0

0

4
3

C
C

V
3
.0

3
4
9

1
3
1
4
0
8
.1

0
0
.1

9
7
0

6
7
7
9
.6

7
4
.9

7
6
4

2
4
6
0
8
3
.0

5
1
.0

0
1
0

4
1
2
2
7
.4

3
0
.9

8
2
9

4
6
3
3
9
.4

9

4
4

C
C

B
0
.0

0
0
2

6
.6

7
-
0
.0

0
0
3

4
5
.7

1
0
.0

2
6
4

6
8
9
8
.7

4
0
.0

0
0
6

2
2
.2

2
0
.0

0
2
8

1
3
1
.1

2

4
5

1
9
0
9
6
0
0
-
1
A

 1
0
X

3
.0

3
0
6

1
3
2
1
9
9
.3

0
0
.1

9
3
3

6
6
2
1
.0

4
4
.9

4
7
4

2
4
3
4
0
9
.3

8
1
.0

0
9
7

4
1
3
7
4
.4

8
3
.9

0
3
0

1
8
3
0
2
9
.3

4

4
6

1
9
1
0
0
2
4
-
1
 1

0
0
0
X

0
.0

0
0
2

6
.6

7
-
0
.0

0
0
3

4
5
.2

4
0
.0

2
2
1

6
5
9
8
.6

5
0
.0

0
1
3

4
6
.6

7
2
0
.2

8
0
0

8
7
3
3
5
3
.2

2

4
7

C
C

V
3
.0

6
8
1

1
3
5
0
0
8
.9

6
0
.1

9
5
1

6
7
4
2
.5

2
5
.0

2
7
6

2
4
9
6
1
8
.9

6
0
.9

9
4
5

4
1
1
2
8
.3

0
0
.9

4
8
3

4
4
8
9
9
.3

6

4
8

C
C

B
0
.0

0
0
7

3
0
.0

0
-
0
.0

0
0
2

4
7
.6

2
0
.0

3
2
0

7
1
2
2
.0

8
0
.0

0
1
0

3
7
.7

8
0
.0

0
1
9

8
8
.8

9

4
9

Z
Z
Z

5
0

IP
1
9
0
9
2
8
-
4
M

B
 .
..

0
.0

0
0
7

2
6
.6

7
-
0
.0

0
0
3

4
6
.1

9
0
.0

1
2
1

6
1
9
5
.1

3
0
.0

0
0
7

2
7
.7

8
0
.0

0
2
6

1
1
7
.7

8

5
1

IM
1
9
0
9
2
8
-
4
L
C

S
...

2
.9

2
2
4

1
2
5
2
1
4
.3

4
0
.1

9
2
8

6
5
6
9
.5

8
4
.8

4
5
1

2
3
7
3
1
3
.1

9
0
.9

5
4
2

3
8
8
6
9
.8

9
0
.9

3
0
9

4
3
4
3
8
.2

6

5
2

1
9
0
9
1
7
2
-
2
 1

0
X

0
.0

0
1
4

6
0
.0

0
0
.0

0
0
0

5
7
.6

2
0
.0

3
7
0

7
8
1
9
.2

7
0
.0

0
1
1

4
4
.4

4
0
.1

0
1
6

4
7
2
9
.7

2

5
3

1
9
0
9
1
7
2
-
2
L
 5

0
X

0
.0

0
0
4

1
6
.6

7
-
0
.0

0
0
5

3
9
.5

2
0
.0

0
8
1

6
2
4
8
.4

2
0
.0

0
0
9

3
4
.4

4
0
.0

1
9
8

8
9
7
.8

2

5
4

1
9
0
9
1
7
2
-
2
M

S
 1

0
X

2
.9

0
1
9

1
2
1
7
8
3
.5

3
0
.1

8
3
2

6
2
1
2
.7

6
4
.7

8
3
2

2
3
3
1
6
3
.3

6
0
.9

5
2
0

3
8
5
8
1
.3

9
1
.0

2
6
5

4
7
6
5
8
.9

2

5
5

1
9
0
9
1
7
2
-
2
M

S
D

 .
..

2
.9

2
0
8

1
2
4
0
0
0
.6

3
0
.1

8
9
9

6
4
6
7
.6

3
4
.7

5
7
1

2
3
2
9
5
3
.0

8
0
.9

6
6
6

3
9
3
5
9
.9

8
1
.0

1
6
5

4
7
4
0
0
.5

3

5
6

1
9
0
9
1
7
2
-
2
A

 1
0
X

2
.9

6
6
8

1
2
8
1
2
4
.4

7
0
.1

9
2
9

6
6
9
3
.4

4
4
.8

5
2
7

2
4
1
9
7
8
.8

8
0
.9

9
3
6

4
1
2
3
5
.1

3
1
.0

3
2
4

4
9
0
3
9
.1

2

5
7

1
9
0
9
1
7
2
-
3
 1

0
X

0
.0

0
7
9

3
3
3
.3

5
-
0
.0

0
0
1

5
4
.2

9
0
.0

2
9
7

7
4
2
5
.7

8
0
.0

0
2
4

9
6
.6

7
0
.1

0
5
0

4
8
5
7
.5

3

5
8

1
9
0
9
1
7
2
-
4
 1

0
X

0
.0

0
1
0

4
3
.3

3
-
0
.0

0
0
4

4
5
.2

4
0
.0

0
5
0

6
3
0
5
.1

1
0
.0

0
0
6

2
4
.4

4
0
.0

0
1
0

5
3
.3

4

5
9

C
C

V
3
.0

4
1
9

1
2
8
2
8
1
.5

7
0
.1

9
8
1

6
6
2
1
.0

4
5
.0

0
6
5

2
4
0
3
9
7
.7

8
0
.9

9
9
4

3
9
9
7
5
.1

6
0
.9

7
7
1

4
4
7
3
8
.9

0

6
0

C
C

B
0
.0

0
0
8

3
0
.0

0
-
0
.0

0
0
5

3
8
.0

9
0
.0

3
2
6

6
9
2
8
.8

0
0
.0

0
0
6

2
3
.3

3
0
.0

0
2
3

1
0
2
.2

2

6
1

1
9
0
9
1
7
2
-
5
 1

0
X

0
.0

0
4
2

1
7
3
.3

5
-
0
.0

0
0
3

4
6
.1

9
0
.0

1
8
1

6
8
2
8
.5

4
0
.0

0
1
7

6
7
.7

8
0
.0

0
1
5

7
7
.7

8

6
2

1
9
0
9
1
7
2
-
8
 1

0
X

0
.0

0
4
5

1
8
6
.6

8
-
0
.0

0
0
4

4
4
.7

6
-
0
.0

0
5
3

5
8
1
1
.6

4
0
.0

0
1
9

7
6
.6

7
0
.0

4
1
2

1
9
2
5
.7

1

162 of 371



P
ag

e
 7

3
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
4
6
  
N

d 
 [

 1
 ]

2
0
5
  
T
l 
 [

 2
 ]

2
0
8
  
P

b 
 [

 2
 ]

2
3
2
  
T
h
  
[ 

2
 ]

2
3
8
  
U

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

6
3

1
9
0
9
1
7
2
-
9
 1

0
X

0
.0

0
0
9

3
6
.6

7
-
0
.0

0
0
5

4
2
.3

8
-
0
.0

0
6
3

5
8
3
4
.9

8
0
.0

0
1
0

4
0
.0

0
0
.0

3
9
3

1
8
5
1
.2

6

6
4

1
9
0
9
1
7
2
-
1
0
 1

0
X

0
.0

0
0
6

2
3
.3

3
-
0
.0

0
0
5

4
2
.3

8
0
.0

0
3
8

6
2
5
5
.1

0
0
.0

0
1
0

3
8
.8

9
0
.1

1
0
5

5
1
5
9
.8

7

6
5

1
9
0
9
1
7
2
-
1
1
 1

0
X

0
.0

8
9
8

3
7
5
0
.6

5
0
.0

0
0
5

7
7
.1

5
0
.0

9
8
0

1
0
7
7
6
.6

2
0
.0

2
5
8

1
0
3
7
.8

3
0
.1

1
6
7

5
4
6
1
.0

8

6
6

1
9
0
9
1
7
2
-
1
4
 1

0
X

0
.0

1
3
4

5
5
0
.0

4
0
.0

0
0
1

6
1
.9

1
0
.0

1
8
2

6
8
4
5
.1

4
0
.0

0
3
9

1
5
5
.5

6
0
.0

1
7
9

8
3
2
.2

6

6
7

1
9
0
9
1
7
2
-
1
5
 1

0
X

0
.0

0
0
2

6
.6

7
-
0
.0

0
0
4

4
4
.2

9
0
.0

0
0
5

5
9
8
5
.0

0
0
.0

0
1
0

4
0
.0

0
0
.0

1
5
7

7
2
4
.4

8

6
8

1
9
0
9
2
1
3
-
3
 1

0
X

0
.0

0
0
8

3
3
.3

3
-
0
.0

0
0
5

4
0
.9

5
-
0
.0

0
1
6

5
9
5
8
.2

1
0
.0

0
1
1

4
5
.5

5
0
.3

3
5
5

1
5
5
2
6
.1

8

6
9

1
9
0
9
2
1
3
-
4
 1

0
X

0
.0

0
0
7

3
0
.0

0
-
0
.0

0
0
5

4
1
.9

0
-
0
.0

0
9
9

5
5
5
1
.4

2
0
.0

0
0
7

2
7
.7

8
0
.3

3
7
3

1
5
5
8
5
.1

2

7
0

1
9
0
9
3
0
5
-
5
 1

0
X

0
.0

0
0
7

3
0
.0

0
0
.0

0
0
0

5
6
.6

7
-
0
.0

1
5
3

5
2
3
1
.3

1
0
.0

0
0
9

3
5
.5

6
0
.3

2
2
5

1
4
6
9
5
.2

7

7
1

R
IN

S
E

0
.0

0
0
7

2
6
.6

7
-
0
.0

0
0
3

4
5
.2

4
0
.0

2
6
7

6
9
2
8
.8

0
0
.0

0
2
8

1
0
7
.7

8
0
.0

0
0
3

2
0
.0

0

7
2

R
IN

S
E

0
.0

0
0
7

2
6
.6

7
-
0
.0

0
0
4

4
3
.8

1
-
0
.0

0
0
6

5
7
9
8
.2

3
0
.0

0
1
7

6
5
.5

6
0
.0

0
0
1

1
2
.2

2

7
3

C
C

V
3
.0

7
8
7

1
2
9
3
1
3
.7

0
0
.1

9
6
7

6
6
3
6
.2

8
5
.0

5
3
6

2
4
4
8
8
7
.8

5
1
.0

0
2
0

4
0
4
5
5
.3

8
0
.9

7
4
7

4
5
0
4
9
.9

5

7
4

C
C

B
0
.0

0
0
9

3
3
.3

3
-
0
.0

0
0
4

4
0
.0

0
0
.0

1
6
6

6
2
7
5
.0

4
0
.0

0
1
1

3
8
.8

9
0
.0

0
0
3

1
7
.7

8

7
5

1
9
0
9
3
0
5
-
6
 1

0
X

0
.0

0
0
9

3
6
.6

7
-
0
.0

0
0
4

4
4
.2

9
-
0
.0

0
4
6

5
7
3
1
.6

5
0
.0

0
0
9

3
5
.5

6
0
.3

0
2
3

1
3
7
9
4
.4

5

7
6

C
C

V
3
.0

1
3
7

1
2
7
6
4
9
.2

0
0
.1

9
8
3

6
5
8
7
.6

9
4
.9

7
6
6

2
3
7
5
3
3
.6

6
1
.0

0
9
7

4
0
1
4
4
.3

9
0
.9

6
1
0

4
3
7
3
1
.2

7

7
7

C
C

B
0
.0

0
1
3

5
3
.3

3
-
0
.0

0
0
2

4
7
.1

4
0
.0

0
6
8

5
8
5
8
.2

9
0
.0

0
1
2

4
2
.2

2
0
.0

0
1
7

7
6
.6

7

7
8

IP
1
9
0
9
2
8
-
2
M

B
 .
..

0
.0

0
0
9

3
6
.6

7
-
0
.0

0
0
5

3
9
.5

2
0
.0

0
5
0

5
8
0
4
.9

1
0
.0

0
0
8

3
0
.0

0
0
.0

0
0
8

3
8
.8

9

7
9

IM
1
9
0
9
2
8
-
2
L
C

S
...

2
.9

8
8
9

1
2
8
0
3
0
.3

2
0
.1

8
8
3

6
4
8
2
.4

0
4
.7

9
7
5

2
3
7
4
0
4
.3

1
0
.9

5
4
1

3
9
2
5
5
.2

9
0
.9

2
6
0

4
3
6
4
2
.2

5

8
0

IM
1
9
0
9
2
8
-
2
L
C

S
...

2
.9

6
3
8

1
2
5
4
2
2
.0

1
0
.1

8
5
3

6
3
7
4
.7

4
4
.7

1
8
7

2
3
3
3
7
5
.5

4
0
.9

5
7
3

3
9
3
5
1
.1

3
0
.9

0
6
5

4
2
6
8
7
.1

1

8
1

1
9
0
9
5
3
4
-
1
 1

0
X

0
.1

3
0
0

5
5
0
1
.2

5
0
.0

0
0
5

7
5
.7

1
0
.0

8
0
2

9
8
3
9
.7

5
0
.0

2
0
7

8
2
4
.4

8
0
.2

4
4
8

1
1
3
4
6
.7

9

8
2

1
9
0
9
5
3
4
-
2
 1

0
X

0
.0

9
3
4

3
9
2
7
.3

6
-
0
.0

0
0
1

5
6
.1

9
0
.0

2
4
1

7
1
7
1
.8

5
0
.0

1
4
9

5
9
1
.1

3
0
.2

3
4
9

1
0
8
7
1
.9

5

8
3

1
9
0
9
5
3
4
-
3
 1

0
X

0
.2

9
6
3

1
2
3
0
5
.4

0
0
.0

0
0
4

7
0
.0

0
0
.0

9
2
1

1
0
3
4
6
.1

2
0
.0

5
4
7

2
1
7
2
.4

4
0
.2

4
7
9

1
1
4
4
7
.9

6

8
4

1
9
0
9
5
3
4
-
4
 1

0
X

0
.1

9
3
0

8
0
7
9
.1

5
0
.0

0
0
4

7
0
.4

8
0
.0

4
8
0

8
3
0
2
.1

6
0
.0

3
4
1

1
3
5
7
.8

6
0
.1

7
3
3

8
0
2
8
.9

9

8
5

1
9
0
9
5
3
4
-
5
 1

0
X

0
.3

3
5
5

1
3
9
7
3
.5

7
0
.0

0
0
5

7
7
.6

2
0
.1

1
7
2

1
1
7
5
6
.7

3
0
.0

5
6
6

2
2
9
3
.5

5
0
.1

5
9
9

7
5
3
3
.1

6

8
6

1
9
0
9
5
3
4
-
6
 1

0
X

0
.1

8
6
2

7
8
4
2
.3

8
0
.0

0
0
0

6
0
.0

0
0
.0

5
5
9

8
7
6
5
.6

0
0
.0

2
7
7

1
1
1
5
.6

2
0
.1

5
3
5

7
1
8
4
.1

0

8
7

1
9
0
9
5
3
4
-
7
 1

0
X

0
.1

3
1
1

5
6
0
4
.6

4
0
.0

0
5
4

2
4
3
.8

1
0
.1

3
7
4

1
2
7
7
3
.6

7
0
.0

0
6
2

2
5
1
.1

2
1
.5

4
1
4

7
2
7
1
0
.0

4

8
8

C
C

V
3
.0

8
3
7

1
3
5
6
2
1
.3

6
0
.1

9
7
5

6
7
8
3
.4

9
4
.9

9
6
8

2
4
6
5
8
8
.4

4
1
.0

0
3
1

4
1
2
2
4
.1

1
0
.9

6
6
9

4
5
4
9
4
.4

8

8
9

C
C

B
0
.0

0
1
6

6
3
.3

4
-
0
.0

0
0
4

4
0
.4

7
0
.0

1
8
7

6
4
4
5
.2

0
0
.0

0
1
0

3
5
.5

6
0
.0

0
0
9

4
4
.4

5

9
0

1
9
0
9
5
3
4
-
8
 1

0
X

0
.2

9
4
1

1
2
3
9
5
.5

4
0
.0

0
8
5

3
4
2
.3

9
2
.7

2
5
6

1
3
4
6
1
1
.7

8
0
.0

5
9
2

2
3
5
0
.2

3
0
.3

0
3
2

1
3
9
9
2
.4

2

9
1

1
9
0
9
5
3
4
-
9
 1

0
X

0
.0

0
4
1

1
5
6
.6

7
-
0
.0

0
0
4

4
2
.3

8
-
0
.0

1
5
3

4
9
2
1
.2

1
0
.0

0
0
9

3
3
.3

3
0
.0

0
0
3

2
1
.1

1

9
2

1
9
0
9
5
3
4
-
1
0
 1

0
X

0
.3

1
6
5

1
3
1
4
9
.5

9
0
.0

0
0
3

6
8
.1

0
0
.1

0
0
4

1
0
6
9
6
.2

1
0
.0

5
7
2

2
2
6
0
.2

1
0
.1

5
7
9

7
2
5
4
.1

2

9
3

1
9
0
9
5
3
4
-
1
1
 1

0
X

0
.0

1
1
5

4
7
3
.3

6
-
0
.0

0
0
5

4
0
.4

8
-
0
.0

2
7
5

4
6
6
1
.0

8
0
.0

0
1
9

7
4
.4

4
0
.2

3
7
0

1
0
7
9
4
.1

4

163 of 371



P
ag

e
 7

4
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
4
6
  
N

d 
 [

 1
 ]

2
0
5
  
T
l 
 [

 2
 ]

2
0
8
  
P

b 
 [

 2
 ]

2
3
2
  
T
h
  
[ 

2
 ]

2
3
8
  
U

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

9
4

1
9
0
9
5
3
4
-
1
2
 1

0
X

0
.0

1
5
1

6
1
6
.7

1
-
0
.0

0
0
3

4
8
.0

9
-
0
.0

2
5
9

4
7
1
1
.0

9
0
.0

0
1
8

6
8
.8

9
0
.2

3
0
4

1
0
4
6
9
.4

4

9
5

1
9
0
9
5
3
4
-
1
3
 1

0
X

0
.0

0
6
7

2
7
3
.3

5
-
0
.0

0
0
7

3
4
.7

6
-
0
.0

2
7
1

4
6
9
7
.6

7
0
.0

0
1
4

5
4
.4

5
0
.2

3
5
3

1
0
7
7
1
.9

0

9
6

1
9
0
9
5
3
4
-
1
4
 1

0
X

0
.0

0
6
7

2
7
6
.6

9
-
0
.0

0
0
4

4
4
.7

6
-
0
.0

2
8
0

4
5
8
0
.9

5
0
.0

0
1
4

5
5
.5

6
0
.1

7
0
7

7
6
9
8
.8

3

9
7

1
9
0
9
5
3
4
-
1
5
 1

0
X

0
.0

2
7
6

1
1
4
3
.4

4
-
0
.0

0
0
6

3
9
.0

5
-
0
.0

1
6
8

5
1
8
7
.8

5
0
.0

0
4
3

1
6
8
.8

9
0
.1

4
9
9

6
8
7
0
.5

9

9
8

1
9
0
9
5
3
4
-
1
6
 1

0
X

0
.0

0
8
5

3
5
3
.3

6
-
0
.0

0
0
6

3
8
.0

9
-
0
.0

3
3
7

4
4
2
4
.3

1
0
.0

0
1
8

7
2
.2

2
0
.1

3
8
6

6
4
0
4
.8

3

9
9

1
9
0
9
5
3
4
-
1
7
 1

0
X

0
.0

6
6
6

2
8
2
3
.7

3
0
.0

0
4
9

2
2
4
.7

7
0
.0

3
0
0

7
5
2
1
.8

9
0
.0

0
2
8

1
1
3
.3

4
1
.5

4
6
1

7
2
2
1
6
.8

7

1
0
0

C
C

V
3
.0

1
2
2

1
2
9
4
4
2
.3

3
0
.1

9
3
0

6
5
1
9
.5

6
4
.9

5
9
0

2
4
0
6
1
8
.5

2
0
.9

8
2
4

3
9
6
8
5
.3

9
0
.9

5
9
0

4
4
3
5
9
.8

5

1
0
1

C
C

B
0
.0

0
0
9

3
6
.6

7
-
0
.0

0
0
5

3
8
.5

7
0
.0

0
9
2

6
0
4
8
.3

5
0
.0

0
0
7

2
4
.4

4
0
.0

0
0
0

4
.4

4

1
0
2

1
9
0
9
5
3
4
-
1
8
 1

0
X

0
.0

0
5
6

2
4
0
.0

2
0
.0

0
2
4

1
4
0
.4

8
0
.0

0
5
0

6
3
1
1
.6

9
0
.0

0
1
4

5
4
.4

5
0
.2

4
5
0

1
1
4
3
4
.5

8

1
0
3

1
9
0
9
5
3
4
-
1
9
 1

0
X

0
.0

0
1
1

4
3
.3

3
-
0
.0

0
0
7

3
3
.8

1
-
0
.0

2
8
3

4
4
0
4
.3

1
0
.0

0
0
6

2
3
.3

3
0
.0

0
0
2

1
3
.3

3

1
0
4

1
9
0
9
5
3
4
-
2
0
 1

0
X

0
.0

2
3
2

9
7
3
.4

2
-
0
.0

0
0
6

3
8
.5

7
-
0
.0

1
2
8

5
4
5
4
.7

2
0
.0

0
4
7

1
8
7
.7

8
0
.1

5
2
2

7
0
8
0
.7

0

1
0
5

R
IN

S
E

0
.0

0
0
5

2
0
.0

0
-
0
.0

0
0
7

3
3
.8

1
0
.0

0
1
8

5
9
4
4
.9

9
0
.0

0
2
1

8
1
.1

1
0
.0

0
0
0

5
.5

6

1
0
6

R
IN

S
E

0
.0

0
1
5

6
0
.0

0
-
0
.0

0
0
4

4
3
.8

1
-
0
.0

2
1
6

4
8
3
7
.8

3
0
.0

0
2
2

8
4
.4

5
0
.0

0
4
5

2
1
0
.0

1

1
0
7

C
C

V
3
.1

3
0
5

1
3
6
0
4
2
.7

8
0
.1

9
6
6

6
8
2
9
.7

0
4
.9

5
5
3

2
4
7
2
7
1
.0

8
0
.9

9
4
1

4
1
3
0
6
.5

6
0
.9

7
1
3

4
6
2
0
4
.4

7

1
0
8

C
C

B
0
.0

0
1
4

5
6
.6

7
-
0
.0

0
0
2

4
7
.6

2
0
.0

2
1
5

6
6
7
2
.0

2
0
.0

0
1
6

6
1
.1

1
0
.0

0
8
7

3
8
8
.9

0

1
0
9

IP
1
9
0
1
0
0
2
-
3
M

B
...

0
.0

0
1
0

4
0
.0

0
-
0
.0

0
0
7

3
1
.4

3
-
0
.0

0
8
2

5
3
0
7
.9

6
0
.0

0
1
0

3
8
.8

9
0
.0

0
3
8

1
7
2
.2

3

1
1
0

IM
1
9
1
0
0
2
-
3
L
C

S
...

2
.8

7
8
9

1
2
3
1
7
1
.2

0
0
.1

8
7
0

6
3
7
7
.1

2
4
.6

8
0
6

2
2
9
5
4
1
.6

3
0
.9

2
8
6

3
7
8
2
0
.3

8
0
.8

9
4
5

4
1
7
5
4
.5

5

1
1
1

1
9
0
9
4
6
7
-
1
 1

0
X

0
.0

0
4
8

2
0
0
.0

1
0
.0

0
0
2

6
5
.2

4
0
.0

0
9
6

6
4
8
1
.8

5
0
.0

0
1
6

6
5
.5

5
0
.0

1
9
7

9
1
5
.6

0

1
1
2

1
9
0
9
4
6
7
-
2
 1

0
X

0
.1

7
2
7

7
2
7
2
.0

2
-
0
.0

0
0
1

5
4
.7

6
0
.0

6
6
3

9
1
2
2
.5

0
0
.0

3
1
4

1
2
4
4
.5

2
0
.0

6
2
6

2
8
9
2
.5

5

1
1
3

1
9
0
9
4
6
7
-
3
 1

0
X

0
.0

1
0
0

4
3
0
.0

3
-
0
.0

0
0
3

4
9
.5

2
-
0
.0

2
2
4

5
0
0
4
.4

8
0
.0

0
2
6

1
0
4
.4

4
0
.4

9
3
0

2
2
9
5
5
.8

6

1
1
4

1
9
0
9
4
6
7
-
4
 1

0
X

0
.0

0
7
7

3
3
0
.0

2
-
0
.0

0
0
1

5
4
.7

6
-
0
.0

1
9
0

5
1
6
7
.8

2
0
.0

0
2
2

9
0
.0

0
0
.6

5
3
8

3
0
4
6
6
.2

8

1
1
5

1
9
0
9
4
6
7
-
5
 1

0
X

0
.0

1
0
1

4
3
0
.0

3
0
.0

0
0
8

8
3
.8

1
-
0
.0

0
4
0

5
8
2
1
.3

6
0
.0

0
2
0

7
8
.8

9
1
.2

0
6
1

5
5
5
5
4
.9

1

1
1
6

1
9
0
9
4
6
7
-
6
 1

0
X

0
.0

1
0
1

4
2
3
.3

6
0
.0

0
0
2

6
4
.2

9
-
0
.0

0
8
5

5
6
3
4
.6

6
0
.0

0
2
5

9
8
.8

9
1
.3

6
9
4

6
3
5
2
5
.9

8

1
1
7

1
9
0
9
4
6
7
-
7
 1

0
X

0
.0

8
0
2

3
3
2
0
.5

2
-
0
.0

0
0
3

4
9
.0

5
0
.0

0
1
1

6
0
5
8
.2

4
0
.0

0
9
7

3
8
3
.3

5
0
.0

2
0
2

9
3
6
.7

1

1
1
8

1
9
0
9
4
6
7
-
8
 1

0
X

0
.0

2
3
9

9
8
6
.7

5
-
0
.0

0
0
2

5
1
.4

3
0
.0

0
0
4

6
0
6
1
.4

2
0
.0

0
3
8

1
5
0
.0

0
0
.0

5
5
0

2
5
5
6
.9

2

1
1
9

C
C

V
3
.0

4
9
1

1
2
8
9
4
7
.6

0
0
.2

0
1
1

6
6
8
0
.1

1
5
.0

3
6
3

2
4
0
3
2
8
.0

6
0
.9

9
6
4

3
9
6
0
9
.6

6
0
.9

7
7
6

4
4
4
8
9
.3

1

1
2
0

C
C

B
0
.0

0
0
9

3
3
.3

3
-
0
.0

0
0
7

3
0
.9

5
0
.0

1
0
4

5
9
8
4
.9

5
0
.0

0
0
8

3
0
.0

0
0
.0

0
0
0

5
.5

5

1
2
1

1
9
0
9
4
6
7
-
9
 1

0
X

0
.0

0
1
8

7
3
.3

3
-
0
.0

0
0
6

3
7
.6

2
-
0
.0

0
8
5

5
5
3
1
.4

7
0
.0

0
0
9

3
6
.6

7
0
.5

0
5
8

2
3
0
1
8
.3

3

1
2
2

1
9
0
9
4
6
7
-
1
0
 1

0
X

0
.0

0
2
3

9
6
.6

7
0
.0

0
0
0

5
7
.1

4
-
0
.0

0
7
9

5
6
1
1
.5

0
0
.0

0
1
1

4
2
.2

2
0
.6

5
3
6

2
9
9
6
4
.0

6

1
2
3

1
9
0
9
4
6
7
-
1
1
 1

0
X

0
.0

0
3
0

1
2
6
.6

7
0
.0

0
0
9

8
9
.5

3
-
0
.0

1
7
6

5
1
8
4
.6

3
0
.0

0
0
9

3
5
.5

5
1
.2

2
4
4

5
6
5
4
6
.3

1

1
2
4

1
9
0
9
4
6
7
-
1
2
 1

0
X

0
.0

0
3
4

1
5
3
.3

4
0
.0

0
0
7

7
9
.5

2
-
0
.0

1
0
0

5
4
9
1
.3

9
0
.0

0
1
3

5
2
.2

2
1
.3

9
6
3

6
3
8
2
7
.1

3

164 of 371



P
ag

e
 7

5
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
4
6
  
N

d 
 [

 1
 ]

2
0
5
  
T
l 
 [

 2
 ]

2
0
8
  
P

b 
 [

 2
 ]

2
3
2
  
T
h
  
[ 

2
 ]

2
3
8
  
U

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
2
5

1
9
0
9
4
8
1
-
5
 1

0
X

0
.0

0
0
6

2
6
.6

7
0
.0

0
5
8

2
5
4
.2

9
-
0
.0

1
6
9

5
2
6
4
.6

0
0
.0

0
0
8

3
2
.2

2
0
.0

4
0
9

1
9
1
2
.3

7

1
2
6

1
9
0
9
4
8
1
-
1
3
 1

0
X

0
.0

0
8
5

3
5
6
.6

9
0
.0

0
0
6

7
9
.0

5
0
.0

0
4
3

6
2
2
4
.8

7
0
.0

0
3
0

1
1
7
.7

8
0
.1

9
0
8

8
8
2
0
.5

5

1
2
7

1
9
0
9
4
8
1
-
1
3
L
 5

0
X

0
.0

0
2
4

9
6
.6

7
-
0
.0

0
0
4

4
4
.2

9
-
0
.0

1
2
8

5
2
2
7
.9

6
0
.0

0
1
2

4
6
.6

7
0
.0

3
8
7

1
7
3
2
.3

5

1
2
8

1
9
0
9
4
8
1
-
1
3
M

S
 .
..

2
.8

9
7
9

1
2
0
4
7
6
.0

3
0
.1

8
8
9

6
3
0
0
.4

2
4
.7

6
4
4

2
2
8
4
3
9
.2

8
0
.9

5
0
9

3
7
9
0
1
.8

1
1
.0

8
7
9

4
9
6
7
3
.5

6

1
2
9

1
9
0
9
4
8
1
-
1
3
M

S
D

...
2
.9

8
5
4

1
2
3
8
1
3
.7

9
0
.1

9
5
3

6
5
0
5
.2

7
4
.7

3
3
8

2
2
6
8
5
1
.9

4
0
.9

6
6
1

3
8
4
8
9
.9

6
1
.1

0
4
5

5
0
4
0
1
.5

5

1
3
0

1
9
0
9
4
8
1
-
1
3
A

 1
0
X

3
.0

1
7
2

1
2
6
3
2
2
.8

6
0
.1

9
6
0

6
5
2
3
.8

5
4
.8

6
4
6

2
3
2
7
6
7
.5

7
1
.0

2
6
4

4
0
8
9
8
.6

4
1
.1

1
6
4

5
0
8
9
6
.6

1

1
3
1

C
C

V
3
.0

2
4
6

1
2
9
0
4
5
.3

6
0
.1

9
6
9

6
5
6
1
.9

6
4
.9

7
9
7

2
3
8
3
7
3
.8

6
1
.0

0
0
9

3
9
9
0
2
.5

8
0
.9

5
1
3

4
3
4
1
6
.9

7

1
3
2

C
C

B
0
.0

0
1
4

5
3
.3

4
-
0
.0

0
0
4

4
1
.4

3
0
.0

2
3
1

6
5
1
1
.8

2
0
.0

0
0
9

3
2
.2

2
0
.0

0
1
1

5
1
.1

1

1
3
3

1
9
0
9
5
1
1
-
1
 1

0
X

0
.0

0
1
5

6
3
.3

3
-
0
.0

0
0
5

4
0
.0

0
0
.1

1
4
1

1
1
1
1
0
.1

0
0
.0

0
0
9

3
5
.5

5
0
.0

0
6
9

3
1
8
.9

0

1
3
4

1
9
0
9
5
1
1
-
2
 1

0
X

4
.5

3
5
6

1
9
5
0
0
3
.1

8
0
.0

5
5
6

1
9
2
4
.9

0
2
.5

0
1
4

1
2
4
8
3
4
.0

9
1
.4

5
8
3

5
9
5
4
5
.9

5
1
.5

3
0
1

7
1
0
0
3
.1

8

1
3
5

1
9
0
9
5
1
1
-
3
 1

0
X

1
.4

8
9
6

6
4
9
7
8
.6

5
0
.0

2
0
6

7
7
1
.4

5
0
.8

3
6
9

4
7
1
4
4
.8

0
0
.4

7
6
6

1
9
7
3
8
.0

1
1
.2

2
2
5

5
8
4
4
1
.5

0

1
3
6

1
9
0
9
5
1
1
-
4
 1

0
X

0
.0

4
8
8

2
0
9
3
.5

8
0
.0

0
0
1

6
1
.4

3
0
.0

1
3
7

6
6
7
8
.6

0
0
.0

1
3
1

5
2
1
.1

3
1
.0

4
5
2

4
8
3
7
8
.1

0

1
3
7

1
9
0
9
5
1
1
-
5
 1

0
X

0
.4

9
8
6

2
1
1
5
2
.0

3
0
.0

0
2
3

1
3
2
.8

6
0
.2

0
4
7

1
5
5
4
1
.9

0
0
.1

6
4
7

6
4
9
7
.0

9
1
.0

8
9
9

4
9
8
6
3
.3

2

1
3
8

1
9
0
9
5
1
1
-
6
 1

0
X

0
.3

3
5
4

1
4
0
9
0
.3

5
0
.0

0
3
0

1
5
6
.1

9
0
.2

0
3
6

1
5
3
4
8
.4

2
0
.1

2
4
5

4
8
5
8
.6

6
0
.9

4
3
0

4
2
7
0
5
.3

7

1
3
9

R
IN

S
E

0
.0

0
1
1

4
6
.6

7
-
0
.0

0
0
3

4
6
.1

9
0
.0

0
1
9

5
7
9
8
.2

7
0
.0

0
5
3

2
0
2
.2

2
0
.0

0
0
8

4
0
.0

0

1
4
0

R
IN

S
E

0
.0

0
0
7

2
6
.6

7
-
0
.0

0
0
3

4
6
.6

7
-
0
.0

1
5
6

5
0
1
4
.5

5
0
.0

0
4
0

1
5
1
.1

1
0
.0

0
0
0

5
.5

5

1
4
1

C
C

V
3
.0

9
8
5

1
3
1
0
8
2
.5

0
0
.1

9
7
0

6
6
4
7
.7

2
4
.9

9
2
8

2
4
1
9
9
1
.1

1
1
.0

1
3
6

4
0
9
3
0
.9

9
0
.9

7
0
5

4
4
8
5
1
.2

0

1
4
2

C
C

B
0
.0

0
1
0

4
0
.0

0
-
0
.0

0
0
2

4
7
.6

2
0
.0

2
8
2

6
6
6
8
.5

9
0
.0

0
0
7

2
6
.6

7
0
.0

0
0
8

3
7
.7

8

1
4
3

IP
1
9
1
0
0
2
-
2
M

B
 .
..

0
.0

0
0
6

2
3
.3

3
-
0
.0

0
0
6

3
3
.3

3
-
0
.0

0
6
0

5
2
3
1
.2

4
0
.0

0
0
9

3
2
.2

2
0
.0

0
0
0

5
.5

6

1
4
4

IM
1
9
1
0
0
2
-
2
L
C

S
...

2
.9

6
5
6

1
2
1
5
0
1
.8

1
0
.1

8
2
7

6
1
2
8
.4

4
4
.7

1
4
8

2
2
7
3
2
3
.4

7
0
.9

3
7
1

3
7
5
4
0
.7

9
0
.8

8
9
6

4
0
8
4
1
.7

5

1
4
5

1
9
0
9
2
1
7
-
2
 1

0
X

0
.0

0
7
6

3
1
0
.0

2
-
0
.0

0
0
4

4
1
.9

0
0
.0

1
7
8

6
6
5
8
.6

5
0
.0

0
3
1

1
2
1
.1

2
0
.2

2
4
9

1
0
0
8
9
.1

8

1
4
6

1
9
0
9
2
1
7
-
2
L
 5

0
X

0
.0

0
1
8

7
0
.0

0
-
0
.0

0
0
7

3
2
.3

8
-
0
.0

1
6
9

4
9
0
4
.4

8
0
.0

0
1
3

4
7
.7

8
0
.0

4
6
2

2
0
1
1
.2

8

1
4
7

1
9
0
9
2
1
7
-
2
M

S
 1

0
X

2
.9

2
4
3

1
1
9
6
3
3
.7

5
0
.1

8
8
2

6
1
3
9
.4

1
4
.7

6
6
7

2
2
3
5
2
1
.0

7
0
.9

5
8
9

3
7
3
8
4
.9

2
1
.1

3
9
2

5
0
8
7
0
.7

3

1
4
8

1
9
0
9
2
1
7
-
2
M

S
D

 .
..

2
.9

5
4
9

1
2
0
7
5
7
.1

1
0
.1

8
9
0

6
2
7
9
.4

6
4
.7

1
0
0

2
2
5
0
7
2
.1

1
0
.9

7
8
1

3
8
8
6
0
.9

5
1
.1

2
7
8

5
1
3
0
6
.9

6

1
4
9

1
9
0
9
2
1
7
-
2
A

 1
0
X

3
.0

4
0
0

1
2
6
3
5
6
.1

4
0
.1

9
2
8

6
4
2
9
.0

4
4
.8

0
1
7

2
3
0
1
8
7
.9

2
1
.0

1
0
3

4
0
3
0
9
.3

6
1
.1

4
5
2

5
2
2
9
9
.3

8

1
5
0

1
9
0
9
2
1
7
-
3
 1

0
X

0
.0

0
1
9

7
6
.6

7
-
0
.0

0
0
2

5
0
.0

0
-
0
.0

0
0
1

5
8
7
4
.9

6
0
.0

0
1
5

5
8
.8

9
0
.2

2
1
4

9
9
7
7
.9

4

1
5
1

1
9
0
9
2
1
7
-
6
 1

0
X

0
.0

0
1
1

4
0
.0

0
-
0
.0

0
0
1

4
7
.6

2
-
0
.0

1
1
7

4
9
0
4
.4

9
0
.0

0
1
0

3
5
.5

6
0
.0

0
0
0

7
.7

8

1
5
2

1
9
0
9
2
1
7
-
7
 1

0
X

0
.0

0
0
8

3
0
.0

0
-
0
.0

0
0
7

3
0
.4

8
-
0
.0

1
4
6

4
7
7
4
.4

5
0
.0

0
0
9

3
3
.3

3
0
.0

0
0
1

1
2
.2

2

1
5
3

C
C

V
2
.9

5
5
6

1
2
3
6
2
7
.9

6
0
.1

9
8
5

6
5
8
2
.4

4
4
.9

8
6
3

2
3
7
5
9
2
.9

1
1
.0

0
0
1

3
9
6
8
5
.3

8
0
.9

5
7
1

4
3
4
7
5
.0

2

1
5
4

C
C

B
0
.0

0
0
3

1
3
.3

3
-
0
.0

0
0
5

3
7
.1

4
0
.0

0
5
7

5
7
4
4
.8

4
0
.0

0
1
0

3
6
.6

7
0
.0

0
0
4

2
2
.2

2

1
5
5

1
9
0
9
2
1
7
-
8
 1

0
X

0
.0

0
1
7

6
6
.6

7
-
0
.0

0
0
7

3
4
.2

9
-
0
.0

1
3
9

5
2
6
8
.0

1
0
.0

0
1
0

3
8
.8

9
0
.3

3
4
7

1
5
1
8
5
.7

7

165 of 371



P
ag

e
 7

6
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
4
6
  
N

d 
 [

 1
 ]

2
0
5
  
T
l 
 [

 2
 ]

2
0
8
  
P

b 
 [

 2
 ]

2
3
2
  
T
h
  
[ 

2
 ]

2
3
8
  
U

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
5
6

1
9
0
9
2
1
7
-
9
 1

0
X

0
.0

0
9
3

3
7
6
.6

9
-
0
.0

0
0
5

3
9
.5

2
-
0
.0

1
3
1

5
3
6
4
.7

2
0
.0

0
3
3

1
2
8
.8

9
0
.3

4
7
0

1
5
9
0
9
.9

1

1
5
7

1
9
0
9
2
3
2
-
1
 1

0
X

0
.0

0
1
1

4
3
.3

3
-
0
.0

0
0
9

2
9
.0

5
-
0
.0

1
6
9

5
1
3
1
.2

4
0
.0

0
0
9

3
6
.6

7
0
.1

7
7
1

8
0
5
5
.6

7

1
5
8

1
9
0
9
2
3
2
-
2
 1

0
X

0
.0

0
8
7

3
5
3
.3

5
-
0
.0

0
0
6

3
9
.0

5
-
0
.0

1
3
2

5
3
6
4
.7

5
0
.0

0
3
2

1
2
5
.5

6
0
.1

8
3
5

8
4
1
6
.9

5

1
5
9

1
9
0
9
2
3
2
-
3
 1

0
X

0
.0

0
1
7

7
0
.0

0
-
0
.0

0
0
6

3
6
.1

9
-
0
.0

2
6
8

4
6
5
4
.4

0
0
.0

0
1
1

4
3
.3

3
0
.1

8
2
1

8
2
4
5
.8

0

1
6
0

1
9
0
9
2
3
2
-
4
 1

0
X

0
.0

1
0
0

4
0
3
.3

6
-
0
.0

0
0
3

4
8
.5

7
-
0
.0

1
4
3

5
2
8
1
.2

2
0
.0

0
2
8

1
0
8
.8

9
0
.1

8
1
5

8
2
9
3
.5

7

1
6
1

1
9
0
9
2
4
1
-
3
 1

0
X

0
.0

0
6
3

2
5
3
.3

5
-
0
.0

0
0
9

2
8
.0

9
-
0
.0

1
1
4

5
3
9
7
.8

8
0
.0

0
1
9

7
3
.3

3
0
.1

7
2
9

7
8
6
8
.9

1

1
6
2

1
9
0
9
2
4
1
-
4
 1

0
X

0
.0

0
1
1

4
3
.3

3
-
0
.0

0
0
8

3
1
.4

3
-
0
.0

2
1
5

4
9
0
4
.4

8
0
.0

0
0
9

3
3
.3

3
0
.1

6
8
5

7
6
2
5
.4

3

1
6
3

1
9
0
9
2
4
1
-
5
 1

0
X

0
.0

0
8
1

3
2
6
.6

9
0
.0

0
0
0

5
8
.0

9
-
0
.0

1
7
0

5
1
8
4
.6

2
0
.0

0
2
0

7
8
.8

9
0
.1

7
8
5

8
1
9
6
.8

4

1
6
4

1
9
0
9
2
4
1
-
6
 1

0
X

0
.0

0
0
9

3
6
.6

7
-
0
.0

0
0
2

5
0
.0

0
-
0
.0

3
0
9

4
5
1
7
.6

4
0
.0

0
0
7

2
8
.8

9
0
.1

8
0
3

8
2
5
1
.3

2

1
6
5

C
C

V
3
.0

6
0
4

1
2
7
7
7
1
.3

0
0
.1

9
7
3

6
5
5
1
.4

8
5
.0

1
5
1

2
3
9
2
2
3
.6

9
1
.0

1
7
3

4
0
4
3
1
.8

9
0
.9

7
2
5

4
4
2
3
5
.2

7

1
6
6

C
C

B
0
.0

0
1
0

3
6
.6

7
-
0
.0

0
0
6

3
5
.7

1
0
.0

0
8
3

5
8
6
4
.9

2
0
.0

0
0
7

2
6
.6

7
0
.0

0
1
0

5
0
.0

0

1
6
7

1
9
0
9
2
4
1
-
7
 1

0
X

0
.0

0
2
3

9
3
.3

4
-
0
.0

0
0
6

3
6
.6

7
-
0
.0

0
9
0

5
5
5
1
.4

8
0
.0

0
1
8

7
0
.0

0
0
.1

7
5
9

8
0
7
4
.5

8

1
6
8

1
9
0
9
2
4
1
-
8
 1

0
X

0
.0

0
3
8

1
5
6
.6

8
-
0
.0

0
0
7

3
4
.2

8
-
0
.0

1
5
1

5
2
6
7
.8

9
0
.0

0
1
4

5
4
.4

4
0
.1

7
4
4

8
0
0
5
.6

3

1
6
9

1
9
0
9
2
4
1
-
9
 1

0
X

0
.0

0
0
2

6
.6

7
-
0
.0

0
0
8

2
8
.1

0
-
0
.0

3
3
5

4
0
6
0
.8

7
0
.0

0
0
7

2
6
.6

7
0
.0

0
0
1

8
.8

9

1
7
0

1
9
0
9
2
4
1
-
1
0
 1

0
X

0
.0

0
0
7

2
6
.6

7
-
0
.0

0
0
5

3
6
.6

7
-
0
.0

3
1
1

4
2
0
0
.8

8
0
.0

0
0
8

3
1
.1

1
0
.0

0
0
4

2
3
.3

4

1
7
1

1
9
0
9
4
3
8
-
5
 1

0
X

0
.0

0
0
8

3
3
.3

3
-
0
.0

0
0
4

4
3
.8

1
-
0
.0

1
4
4

5
4
1
4
.6

5
0
.0

0
0
6

2
4
.4

4
0
.2

6
1
1

1
2
2
3
0
.8

1

1
7
2

1
9
0
9
4
3
8
-
6
 1

0
X

0
.0

0
0
2

6
.6

7
-
0
.0

0
0
7

3
3
.3

4
-
0
.0

0
8
4

5
6
5
1
.5

3
0
.0

0
0
9

3
4
.4

4
0
.2

6
7
4

1
2
4
3
9
.8

4

1
7
3

R
IN

S
E

0
.0

0
0
6

2
3
.3

3
-
0
.0

0
0
8

3
0
.9

5
-
0
.0

0
0
4

5
6
5
4
.8

9
0
.0

0
2
0

7
4
.4

5
0
.0

0
0
3

2
1
.1

1

1
7
4

R
IN

S
E

0
.0

0
0
3

1
3
.3

3
-
0
.0

0
0
6

3
7
.1

4
-
0
.0

2
2
9

4
6
3
1
.1

0
0
.0

0
2
4

8
7
.7

8
0
.0

0
0
0

6
.6

7

1
7
5

C
C

V
3
.1

2
9
6

1
2
9
9
4
6
.8

3
0
.2

0
1
2

6
7
1
6
.7

9
4
.9

5
6
7

2
3
7
8
0
5
.8

1
1
.0

0
4
9

4
0
1
5
1
.1

0
0
.9

7
7
4

4
4
7
0
2
.2

2

1
7
6

C
C

B
0
.0

0
1
5

5
6
.6

7
-
0
.0

0
0
7

3
1
.4

3
-
0
.0

1
1
0

5
0
3
4
.5

2
0
.0

0
0
7

2
6
.6

7
0
.0

0
1
0

4
6
.6

7

1
7
7

F
P

1
9
0
9
2
7
-
3
M

B
...

0
.0

0
0
6

2
3
.3

3
-
0
.0

0
0
5

3
7
.6

2
-
0
.0

3
2
7

4
0
7
4
.1

3
0
.0

0
1
0

3
7
.7

8
0
.0

0
0
1

1
2
.2

2

1
7
8

Z
Z
Z

1
7
9

IM
1
9
0
9
3
0
-
3
L
C

S
...

2
.8

8
3
0

1
1
9
1
5
9
.8

3
0
.1

9
1
2

6
3
6
0
.4

5
4
.7

2
0
3

2
2
5
8
3
2
.6

3
0
.9

3
2
6

3
7
0
7
4
.0

7
0
.9

1
0
7

4
1
4
8
1
.4

0

1
8
0

1
9
0
9
4
7
9
-
1
 1

0
X

0
.0

0
2
0

8
3
.3

4
-
0
.0

0
0
6

3
6
.6

7
0
.0

2
4
4

6
9
3
5
.1

0
0
.0

0
1
0

3
6
.6

7
0
.0

0
0
6

3
1
.1

1

1
8
1

1
9
0
9
4
7
9
-
2
 1

0
X

0
.0

0
0
8

3
3
.3

3
-
0
.0

0
0
7

3
3
.3

3
-
0
.0

2
6
5

4
6
7
1
.0

8
0
.0

0
0
8

3
2
.2

2
0
.0

0
0
0

7
.7

8

1
8
2

1
9
0
9
5
1
3
-
1
 1

0
X

0
.0

0
9
7

4
0
0
.0

2
-
0
.0

0
0
4

4
1
.4

3
0
.0

4
5
2

7
8
3
8
.5

2
0
.0

0
3
7

1
4
2
.2

3
0
.0

0
2
0

9
3
.3

3

1
8
3

1
9
0
9
5
1
3
-
1
L
 5

0
X

0
.0

0
3
6

1
5
3
.3

4
-
0
.0

0
0
7

3
5
.7

2
-
0
.0

2
0
7

5
0
5
4
.4

2
0
.0

0
1
5

6
0
.0

0
0
.0

0
0
5

3
1
.1

1

1
8
4

1
9
0
9
5
1
3
-
1
M

S
 1

0
X

2
.9

6
9
0

1
2
5
0
0
5
.8

4
0
.1

9
7
3

6
4
2
8
.5

6
4
.9

2
4
4

2
3
0
5
6
5
.6

4
0
.8

9
1
5

3
4
6
9
7
.1

7
0
.9

7
4
4

4
3
4
8
7
.4

4

1
8
5

1
9
0
9
5
1
3
-
1
M

S
D

 .
..

3
.1

2
6
2

1
3
3
7
4
5
.8

1
0
.1

9
6
1

6
4
5
1
.4

4
5
.0

4
3
7

2
3
8
3
0
8
.5

6
0
.9

3
7
8

3
6
8
8
0
.2

9
0
.9

9
3
8

4
4
7
8
3
.3

8

1
8
6

1
9
0
9
5
1
3
-
1
A

 1
0
X

3
.0

0
2
0

1
2
9
7
2
0
.8

7
0
.1

9
9
3

6
4
6
9
.0

6
5
.0

5
8
7

2
3
5
7
6
5
.9

7
1
.0

6
4
9

4
1
3
9
4
.6

8
0
.9

9
1
7

4
4
0
8
3
.4

5

166 of 371



P
ag

e
 7

7
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

8

A
n
al

yt
e
 T

ab
le

1
4
6
  
N

d 
 [

 1
 ]

2
0
5
  
T
l 
 [

 2
 ]

2
0
8
  
P

b 
 [

 2
 ]

2
3
2
  
T
h
  
[ 

2
 ]

2
3
8
  
U

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

1
8
7

C
C

V
2
.9

8
1
6

1
3
0
0
6
7
.4

5
0
.1

9
6
4

6
6
3
9
.6

1
4
.9

7
1
2

2
4
1
4
8
6
.6

4
1
.0

2
1
4

4
1
3
3
6
.7

2
0
.9

7
3
6

4
5
0
8
9
.9

4

1
8
8

C
C

B
0
.0

0
1
3

5
0
.0

0
-
0
.0

0
0
7

3
1
.4

3
-
0
.0

1
3
2

5
0
1
1
.1

5
0
.0

0
0
7

2
5
.5

5
0
.0

0
0
7

3
5
.5

6

1
8
9

1
9
0
9
5
1
3
-
2
 1

0
X

0
.0

0
1
7

7
3
.3

4
-
0
.0

0
0
7

3
4
.2

8
0
.2

5
6
3

1
7
4
2
9
.0

3
0
.0

0
1
5

5
5
.5

6
0
.0

0
0
8

4
1
.1

1

1
9
0

1
9
0
9
5
1
4
-
1
 1

0
X

0
.0

1
4
6

6
2
3
.3

7
-
0
.0

0
0
9

2
7
.1

4
0
.0

2
2
1

6
9
1
4
.8

6
0
.0

0
3
9

1
5
3
.3

3
0
.0

0
3
2

1
5
3
.3

4

1
9
1

1
9
0
9
5
1
4
-
2
 1

0
X

0
.0

0
2
0

8
3
.3

4
-
0
.0

0
0
8

3
1
.4

3
-
0
.0

2
3
1

4
8
5
1
.0

5
0
.0

0
1
0

4
0
.0

0
0
.0

0
1
2

6
3
.3

4

1
9
2

1
9
0
9
5
2
6
-
1
 1

0
X

0
.0

0
2
8

1
2
0
.0

1
-
0
.0

0
0
4

4
5
.7

1
-
0
.0

2
8
8

4
6
5
4
.3

1
0
.0

0
1
5

5
7
.7

8
0
.4

5
8
6

2
1
1
7
8
.7

8

1
9
3

1
9
0
9
5
2
6
-
1
L
 5

0
X

0
.0

0
0
8

3
3
.3

3
-
0
.0

0
0
6

3
6
.1

9
-
0
.0

4
4
3

3
8
9
4
.1

1
0
.0

0
1
2

4
7
.7

8
0
.0

9
1
2

4
1
8
1
.7

7

1
9
4

1
9
0
9
5
2
6
-
1
M

S
 1

0
X

2
.8

7
4
9

1
2
4
6
3
6
.9

5
0
.1

8
8
3

6
3
7
8
.5

5
4
.6

9
3
3

2
2
8
6
5
7
.3

2
0
.9

4
0
6

3
8
0
7
1
.1

0
1
.3

7
1
4

6
3
5
9
9
.3

8

1
9
5

1
9
0
9
5
2
6
-
1
M

S
D

 .
..

2
.9

3
6
4

1
2
5
2
7
7
.9

0
0
.1

8
7
4

6
3
3
7
.5

8
4
.7

1
3
5

2
2
9
2
9
4
.1

4
0
.9

7
7
1

3
9
5
1
4
.8

7
1
.3

7
1
6

6
3
5
1
9
.1

7

1
9
6

1
9
0
9
5
2
6
-
1
A

 1
0
X

3
.0

3
2
0

1
3
0
3
9
0
.0

3
0
.1

9
5
1

6
5
7
3
.8

7
4
.8

4
9
8

2
3
4
9
6
4
.9

2
1
.0

3
9
2

4
1
9
3
2
.7

2
1
.3

8
7
7

6
4
0
5
2
.4

4

1
9
7

1
9
0
9
5
2
6
-
2
 1

0
X

0
.0

0
4
8

2
0
6
.6

8
-
0
.0

0
0
5

4
2
.3

8
-
0
.0

2
5
6

4
8
6
1
.0

8
0
.0

0
1
3

5
3
.3

4
0
.4

5
2
2

2
1
1
1
5
.3

7

1
9
8

1
9
0
9
5
4
9
-
1
 1

0
X

0
.7

0
1
9

3
0
2
4
7
.3

3
0
.0

4
1
5

1
4
4
5
.7

9
1
.3

4
0
6

6
9
4
1
2
.9

5
0
.2

6
0
3

1
0
3
8
9
.3

9
0
.1

7
4
5

8
0
7
4
.5

6

1
9
9

C
C

V
2
.9

5
9
6

1
2
9
4
3
3
.1

0
0
.1

9
5
5

6
5
3
6
.7

1
4
.9

4
6
1

2
3
7
6
0
6
.6

7
1
.0

1
8
0

4
0
7
3
0
.4

6
0
.9

6
1
5

4
4
0
2
4
.5

5

2
0
0

C
C

B
0
.0

0
0
8

3
3
.3

3
-
0
.0

0
0
7

3
1
.9

0
-
0
.0

2
9
4

4
3
0
7
.5

9
0
.0

0
0
8

2
8
.8

9
0
.0

0
1
3

6
2
.2

2

2
0
1

1
9
0
9
5
4
9
-
2
 1

0
X

0
.0

0
0
9

4
0
.0

0
-
0
.0

0
0
6

3
7
.6

2
-
0
.0

4
0
2

4
1
3
7
.5

1
0
.0

0
0
8

3
0
.0

0
0
.1

0
7
2

4
9
6
6
.4

8

2
0
2

1
9
0
9
5
4
9
-
3
 1

0
X

0
.3

5
4
3

1
5
3
9
1
.7

3
0
.0

1
1
9

4
5
7
.1

5
0
.1

6
7
2

1
3
9
7
7
.2

4
0
.0

0
4
3

1
7
3
.3

4
0
.1

0
7
8

5
0
0
9
.8

3

2
0
3

1
9
0
9
5
5
2
-
1
 1

0
X

0
.0

2
6
5

1
1
0
3
.4

3
0
.0

0
0
1

5
5
.7

2
2
.6

6
1
9

1
1
9
4
8
1
.4

3
0
.0

2
1
1

7
5
8
.9

2
0
.0

0
6
6

2
8
2
.2

3

2
0
4

1
9
0
9
5
5
2
-
2
 1

0
X

0
.0

0
2
2

9
0
.0

0
-
0
.0

0
0
8

2
8
.0

9
-
0
.0

1
2
8

4
8
9
4
.4

9
0
.0

0
1
0

3
4
.4

5
0
.0

0
1
9

8
6
.6

7

2
0
5

1
9
0
9
5
5
3
-
1
 1

0
X

0
.0

0
3
1

1
3
0
.0

1
-
0
.0

0
0
6

3
4
.7

6
0
.0

3
5
6

6
9
3
8
.3

5
0
.0

0
1
0

3
4
.4

5
0
.0

0
2
3

1
0
3
.3

4

2
0
6

1
9
0
9
5
5
3
-
2
 1

0
X

0
.0

0
1
6

6
6
.6

7
-
0
.0

0
0
8

2
7
.1

4
0
.0

0
9
5

5
8
6
1
.4

6
0
.0

0
1
4

5
0
.0

0
0
.0

0
1
8

8
2
.2

2

2
0
7

R
IN

S
E

0
.0

0
1
2

4
6
.6

7
-
0
.0

0
0
5

3
7
.6

2
-
0
.0

1
0
7

5
1
6
7
.9

1
0
.0

0
2
4

8
8
.8

9
0
.0

0
1
1

5
2
.2

2

2
0
8

R
IN

S
E

0
.0

0
0
2

6
.6

7
-
0
.0

0
0
7

3
2
.8

6
-
0
.0

3
7
9

3
9
4
4
.0

9
0
.0

0
2
1

7
8
.8

9
0
.0

0
0
2

1
3
.3

4

2
0
9

C
C

V
3
.0

3
7
5

1
3
0
2
5
9
.6

4
0
.1

9
9
1

6
6
5
1
.0

5
4
.9

1
6
2

2
3
6
0
1
6
.2

8
1
.0

1
6
1

4
0
6
2
5
.7

2
0
.9

5
6
2

4
3
7
5
5
.9

8

2
1
0

C
C

B
0
.0

0
1
0

4
0
.0

0
-
0
.0

0
0
5

3
6
.6

7
-
0
.0

3
4
2

4
0
6
4
.1

4
0
.0

0
0
6

2
2
.2

2
0
.0

0
1
4

6
5
.5

6

2
1
1

IP
1
9
1
0
0
4
-
5
M

B
 .
..

0
.0

0
1
1

4
3
.3

3
-
0
.0

0
0
7

3
1
.9

0
-
0
.0

4
6
1

3
6
1
0
.6

5
0
.0

0
0
9

3
4
.4

4
0
.0

0
0
2

1
5
.5

6

2
1
2

IM
1
9
1
0
0
4
-
5
L
C

S
...

2
.7

5
2
8

1
1
7
8
1
4
.0

9
0
.1

8
6
8

6
2
7
5
.6

5
4
.6

0
7
8

2
2
2
7
9
9
.2

5
0
.9

1
8
1

3
6
8
5
2
.4

8
0
.8

9
3
8

4
1
1
2
0
.4

9

2
1
3

1
9
0
9
5
6
4
-
2
1
 1

0
X

4
.5

0
3
6

1
9
5
2
3
9
.4

0
0
.0

2
1
8

7
9
6
.2

2
2
.7

9
2
7

1
3
9
8
5
6
.7

5
1
.3

1
4
1

5
4
0
1
8
.0

6
0
.1

6
2
8

7
6
2
9
.8

6

2
1
4

1
9
0
9
5
6
4
-
2
2
 1

0
X

7
.9

8
3
4

3
4
6
0
1
3
.2

3
0
.0

4
0
3

1
4
1
2
.9

3
4
.1

3
1
9

2
0
2
1
0
2
.3

2
2
.1

5
4
0

8
8
9
0
7
.8

3
0
.2

5
1
6

1
1
6
7
9
.2

7

2
1
5

1
9
0
9
5
6
5
-
1
 1

0
X

7
.0

7
1
7

3
0
4
7
6
7
.0

9
0
.0

3
9
7

1
3
9
4
.8

4
4
.3

2
5
1

2
1
1
7
7
4
.8

1
2
.1

2
6
7

8
7
9
5
3
.2

8
0
.2

8
1
0

1
3
0
7
2
.6

5

2
1
6

1
9
0
9
5
6
5
-
2
 1

0
X

6
.0

1
9
0

2
6
3
6
8
0
.3

3
0
.0

3
0
1

1
0
7
1
.0

0
3
.3

5
5
1

1
6
5
3
8
5
.9

7
1
.6

4
1
2

6
7
2
4
4
.8

2
0
.2

3
9
7

1
1
1
3
5
.5

0

2
1
7

1
9
0
9
5
6
5
-
3
 1

0
X

5
.5

5
3
8

2
4
0
2
4
8
.5

4
0
.0

5
1
9

1
7
9
7
.2

6
2
.8

5
7
6

1
4
1
4
0
5
.8

7
1
.5

1
4
1

6
1
7
7
1
.9

8
0
.2

0
3
0

9
4
1
0
.9

0

167 of 371



P
ag

e
 7

8
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

A
n
al

yt
e
 T

ab
le

1
4
6
  
N

d 
 [

 1
 ]

2
0
5
  
T
l 
 [

 2
 ]

2
0
8
  
P

b 
 [

 2
 ]

2
3
2
  
T
h
  
[ 

2
 ]

2
3
8
  
U

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
1
8

1
9
0
9
5
6
5
-
3
L
 5

0
X

1
.1

8
1
1

4
9
3
1
3
.9

2
0
.0

0
9
7

3
7
6
.2

0
0
.5

2
6
4

3
0
5
5
8
.2

6
0
.2

9
1
4

1
1
5
0
1
.3

8
0
.0

4
0
1

1
8
3
7
.9

2

2
1
9

1
9
0
9
5
6
5
-
3
M

S
 1

0
X

9
.0

8
0
3

3
9
2
7
9
3
.8

9
0
.2

1
5
2

7
1
7
2
.7

2
7
.5

6
6
1

3
5
9
4
3
4
.9

0
2
.7

2
9
6

1
1
1
9
2
7
.3

0
1
.1

5
4
9

5
2
7
5
7
.6

5

2
2
0

1
9
0
9
5
6
5
-
3
M

S
D

 .
..

8
.5

1
3
0

3
6
2
7
8
6
.7

1
0
.2

2
1
6

7
3
6
6
.6

3
7
.5

3
9
4

3
5
7
4
4
3
.3

0
2
.5

2
8
9

1
0
3
1
5
7
.4

7
1
.1

3
6
9

5
1
8
2
6
.6

4

2
2
1

C
C

V
3
.0

1
5
6

1
3
0
6
5
1
.9

8
0
.1

9
3
8

6
4
6
1
.4

5
4
.9

0
4
7

2
3
5
0
0
6
.8

2
1
.0

1
5
4

4
0
5
1
4
.3

9
0
.9

5
2
8

4
3
5
1
0
.5

9

2
2
2

C
C

B
0
.0

0
1
9

7
6
.6

7
-
0
.0

0
0
8

3
0
.0

0
-
0
.0

2
0
6

4
6
5
1
.0

5
0
.0

0
1
3

4
6
.6

7
0
.0

0
1
9

8
5
.5

6

2
2
3

1
9
0
9
5
6
5
-
3
A

 1
0
X

8
.3

4
3
9

3
5
8
7
3
9
.2

7
0
.2

4
6
4

8
2
6
6
.6

3
7
.6

4
3
0

3
6
5
8
7
8
.5

9
2
.5

5
7
5

1
0
5
4
1
7
.9

4
1
.1

3
2
2

5
2
1
2
6
.2

6

2
2
4

1
9
0
9
5
6
5
-
4
 1

0
X

5
.4

9
7
9

2
3
7
8
8
2
.9

3
0
.0

2
3
7

8
5
0
.0

3
3
.0

8
3
3

1
5
1
7
2
5
.4

7
1
.4

7
6
9

6
0
0
6
5
.8

2
0
.2

0
0
2

9
2
5
7
.5

1

2
2
5

1
9
0
9
5
6
5
-
5
 1

0
X

6
.3

4
7
8

2
7
5
9
6
9
.3

1
0
.0

2
9
6

1
0
3
5
.7

6
3
.5

4
7
3

1
7
1
6
4
3
.6

5
1
.6

2
0
9

6
5
3
0
8
.2

1
0
.2

4
0
6

1
0
9
9
6
.5

1

2
2
6

1
9
0
9
5
6
5
-
6
 1

0
X

5
.7

2
5
0

2
4
4
6
2
6
.3

7
0
.0

2
7
2

9
5
8
.1

3
3
.1

0
8
6

1
5
1
3
2
5
.5

2
1
.5

4
8
2

6
2
3
8
1
.2

4
0
.1

9
7
2

9
0
2
0
.6

6

2
2
7

1
9
0
9
5
9
4
-
1
 1

0
X

0
.1

0
7
4

4
2
8
7
.5

7
-
0
.0

0
0
2

4
2
.3

8
0
.1

2
4
3

9
7
7
2
.2

0
0
.0

0
7
5

2
4
3
.3

4
0
.0

0
1
0

4
3
.3

3

2
2
8

Z
Z
Z

2
2
9

1
9
1
0
0
1
3
-
1
 1

0
X

0
.0

0
4
9

1
9
6
.6

8
0
.0

0
0
1

5
6
.1

9
0
.1

9
1
9

1
3
9
8
4
.0

9
0
.0

0
1
3

4
6
.6

7
0
.0

1
3
7

5
9
3
.3

6

2
3
0

1
9
1
0
0
3
4
-
2
1
 1

0
X

5
.7

4
3
9

2
4
0
7
8
6
.4

5
0
.0

2
2
5

7
9
1
.9

3
2
.6

9
4
4

1
3
0
4
8
1
.7

8
1
.4

0
0
5

5
5
6
6
0
.8

4
5
.5

9
3
6

2
5
2
8
5
4
.7

1

2
3
1

1
9
1
0
0
3
4
-
2
2
 1

0
X

1
2
.4

2
2
0

5
2
7
3
6
4
.9

4
0
.0

5
1
0

1
7
0
7
.2

5
5
.0

2
6
0

2
3
5
9
4
9
.2

4
2
.9

4
3
7

1
1
8
6
9
1
.5

0
5
.7

7
7
9

2
5
8
6
6
0
.2

1

2
3
2

1
9
1
0
0
3
5
-
1
 1

0
X

8
.8

5
8
6

3
7
6
7
8
3
.2

9
0
.0

4
6
9

1
5
9
8
.6

7
5
.3

3
4
2

2
5
3
8
9
9
.1

7
2
.4

5
1
7

9
9
6
0
4
.2

6
2
.0

2
0
5

9
1
8
3
7
.0

7

2
3
3

C
C

V
2
.9

6
6
1

1
2
8
7
7
2
.7

6
0
.1

9
5
9

6
4
0
2
.8

5
4
.8

6
2
1

2
2
8
4
5
5
.4

2
1
.0

3
5
2

4
0
5
0
5
.5

3
0
.9

5
6
4

4
2
8
1
6
.5

0

2
3
4

C
C

B
0
.0

0
0
9

3
3
.3

3
-
0
.0

0
0
5

3
5
.7

2
-
0
.0

3
8
0

3
7
1
0
.7

0
0
.0

0
1
0

3
5
.5

6
0
.0

0
0
0

7
.7

8

2
3
5

1
9
1
0
0
3
5
-
2
 1

0
X

6
.8

4
9
6

2
8
4
8
9
7
.5

6
0
.0

3
4
5

1
1
6
6
.2

4
3
.8

0
6
7

1
7
8
6
3
9
.8

0
2
.0

1
5
4

7
9
4
3
3
.7

7
3
.1

3
9
7

1
3
9
3
8
5
.0

2

2
3
6

1
9
1
0
0
3
5
-
3
 1

0
X

1
0
.5

6
5
2

4
4
3
4
6
5
.7

0
0
.0

6
4
8

2
1
4
9
.2

2
6
.3

1
4
4

2
9
3
8
2
2
.6

6
3
.1

6
5
2

1
2
7
5
5
6
.6

9
2
.6

7
6
0

1
1
9
3
3
9
.2

7

2
3
7

1
9
1
0
0
3
5
-
3
L
 5

0
X

2
.2

9
3
6

9
5
2
1
5
.2

0
0
.0

1
2
1

4
4
1
.4

4
1
.2

2
7
8

6
1
0
1
5
.7

0
0
.6

1
6
2

2
3
5
5
0
.3

7
0
.5

3
4
5

2
3
5
3
1
.2

6

2
3
8

1
9
1
0
0
3
5
-
3
M

S
 1

0
X

1
3
.5

4
4
9

5
7
1
8
0
9
.4

4
0
.2

5
7
9

8
2
6
9
.9

7
1
1
.3

1
1
3

5
1
4
8
3
9
.5

1
4
.3

2
4
3

1
7
5
0
3
6
.6

0
3
.6

5
5
4

1
6
0
8
6
3
.6

8

2
3
9

1
9
1
0
0
3
5
-
3
M

S
D

 .
..

1
4
.1

7
3
6

5
9
7
5
9
6
.8

9
0
.2

5
5
9

8
3
3
9
.0

5
1
1
.5

3
0
1

5
3
3
1
5
1
.1

9
4
.4

4
9
1

1
8
3
3
4
9
.3

3
3
.5

1
4
7

1
5
7
1
6
2
.7

6

2
4
0

1
9
1
0
0
3
5
-
3
A

 1
0
X

1
3
.5

9
0
0

5
9
0
9
5
6
.0

8
0
.2

6
1
1

8
3
9
9
.0

8
1
1
.2

2
8
5

5
1
2
7
2
9
.9

1
4
.3

1
8
6

1
7
5
3
6
3
.4

3
3
.6

8
0
7

1
6
2
4
8
7
.8

4

2
4
1

1
9
1
0
0
3
5
-
4
 1

0
X

8
.3

3
5
8

3
5
5
7
4
7
.5

3
0
.0

4
6
6

1
5
5
3
.9

0
4
.5

9
1
4

2
1
4
2
0
9
.9

3
2
.3

1
2
1

9
1
5
1
9
.2

4
2
.8

4
6
8

1
2
6
3
4
6
.5

5

2
4
2

1
9
1
0
0
3
5
-
5
 1

0
X

7
.9

1
1
5

3
3
4
1
1
6
.1

9
0
.0

4
3
7

1
4
9
6
.7

5
4
.6

1
7
9

2
2
1
1
5
4
.0

8
2
.0

8
3
0

8
4
3
5
1
.7

8
1
.8

2
4
1

8
3
1
2
5
.1

1

2
4
3

1
9
1
0
0
3
5
-
6
 1

0
X

8
.8

8
4
7

3
7
6
4
2
7
.1

2
0
.0

3
4
2

1
1
6
9
.5

8
4
.4

1
2
5

2
0
8
5
8
5
.9

9
2
.0

1
7
5

8
0
4
5
9
.5

9
8
.2

2
7
3

3
6
9
5
6
7
.4

1

2
4
4

R
IN

S
E

0
.0

0
2
3

9
3
.3

4
-
0
.0

0
0
4

4
0
.4

8
-
0
.0

4
2
1

3
7
1
7
.4

0
0
.0

0
8
6

3
1
5
.5

7
0
.0

0
0
5

2
7
.7

8

2
4
5

R
IN

S
E

0
.0

0
0
8

3
3
.3

3
-
0
.0

0
0
7

3
0
.4

8
-
0
.0

5
1
3

3
2
5
3
.8

9
0
.0

0
5
1

1
8
3
.3

4
0
.0

0
0
3

1
8
.8

9

2
4
6

C
C

V
3
.0

3
4
6

1
2
5
1
8
0
.4

0
0
.1

9
3
9

6
2
8
7
.5

6
4
.8

4
5
8

2
2
5
8
9
0
.6

5
0
.9

9
9
1

3
8
7
6
2
.9

1
0
.9

4
0
0

4
1
7
4
7
.6

9

2
4
7

C
C

B
0
.0

0
1
4

5
6
.6

7
-
0
.0

0
1
0

2
1
.4

3
-
0
.0

3
9
5

3
6
9
4
.0

5
0
.0

0
0
7

2
4
.4

5
0
.0

0
0
3

1
6
.6

7

2
4
8

IP
1
9
1
0
0
2
-
1
M

B
 .
..

0
.0

0
1
1

4
0
.0

0
-
0
.0

0
0
6

3
2
.8

6
-
0
.0

6
0
0

2
7
8
3
.7

7
0
.0

0
0
7

2
3
.3

3
0
.0

0
0
4

2
3
.3

3

168 of 371



P
ag

e
 7

9
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

A
n
al

yt
e
 T

ab
le

1
4
6
  
N

d 
 [

 1
 ]

2
0
5
  
T
l 
 [

 2
 ]

2
0
8
  
P

b 
 [

 2
 ]

2
3
2
  
T
h
  
[ 

2
 ]

2
3
8
  
U

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
4
9

IM
1
9
1
0
0
2
-
1
L
C

S
...

2
.8

2
4
1

1
1
5
5
3
9
.7

4
0
.1

8
0
6

5
7
5
0
.6

7
4
.5

9
0
1

2
1
0
2
7
2
.4

8
0
.9

4
9
0

3
6
1
0
3
.8

7
0
.8

8
4
2

3
8
5
3
7
.9

7

2
5
0

1
9
0
9
2
4
2
-
5
 1

0
X

0
.0

0
1
3

5
6
.6

7
0
.0

0
0
2

6
4
.2

9
-
0
.0

4
0
0

4
0
1
7
.5

5
0
.0

0
1
0

3
7
.7

8
0
.1

4
9
0

6
6
9
2
.7

2

2
5
1

1
9
0
9
2
4
2
-
5
L
 5

0
X

0
.0

0
0
8

3
3
.3

3
-
0
.0

0
0
6

3
5
.2

4
-
0
.0

6
3
2

2
8
6
7
.1

3
0
.0

0
0
9

3
4
.4

5
0
.0

2
8
8

1
2
6
2
.2

9

2
5
2

1
9
0
9
2
4
2
-
5
M

S
 1

0
X

2
.8

3
2
1

1
1
6
9
5
1
.2

4
0
.1

8
0
2

5
9
2
0
.2

6
4
.5

1
1
4

2
1
3
3
0
3
.3

4
0
.9

3
3
5

3
6
6
2
5
.2

1
1
.0

1
8
9

4
5
8
0
9
.7

4

2
5
3

1
9
0
9
2
4
2
-
5
M

S
D

 .
..

2
.9

1
6
3

1
2
0
3
6
2
.2

8
0
.1

8
2
4

5
9
1
5
.0

2
4
.6

1
9
0

2
1
5
4
7
4
.7

5
0
.9

7
3
6

3
7
7
4
2
.3

9
1
.0

4
7
4

4
6
4
9
6
.4

8

2
5
4

1
9
0
9
2
4
2
-
5
A

 1
0
X

2
.9

7
2
9

1
2
4
9
4
1
.4

1
0
.1

9
4
4

6
3
4
4
.7

2
4
.7

2
3
6

2
2
1
7
0
0
.7

5
1
.0

2
6
2

4
0
0
8
0
.8

5
1
.0

7
6
9

4
8
1
2
6
.0

4

2
5
5

1
9
0
9
2
4
2
-
6
 1

0
X

0
.0

0
2
0

8
3
.3

4
0
.0

0
0
2

6
1
.4

3
-
0
.0

4
4
3

3
8
1
7
.4

4
0
.0

0
1
2

4
7
.7

8
0
.1

5
0
9

6
7
8
3
.9

1

2
5
6

1
9
0
9
2
4
2
-
7
 1

0
X

0
.0

0
2
1

8
6
.6

7
0
.0

0
0
3

6
4
.2

9
-
0
.0

6
1
7

2
9
9
0
.4

5
0
.0

0
1
4

5
4
.4

4
0
.2

0
8
1

9
2
6
4
.1

9

2
5
7

1
9
0
9
2
4
2
-
7
L
 5

0
X

0
.0

0
0
7

2
6
.6

7
-
0
.0

0
0
7

3
3
.8

1
-
0
.0

6
3
2

2
8
4
7
.1

2
0
.0

0
0
8

3
0
.0

0
0
.0

4
1
4

1
7
9
9
.0

2

2
5
8

C
C

V
2
.8

9
4
8

1
2
1
0
1
0
.8

3
0
.1

9
5
4

6
2
9
6
.6

1
4
.8

8
3
9

2
2
6
1
8
1
.9

2
0
.9

9
7
3

3
8
4
4
5
.5

2
0
.9

5
2
1

4
2
0
1
8
.6

2

2
5
9

C
C

B
0
.0

0
0
8

3
0
.0

0
-
0
.0

0
0
4

3
8
.1

0
-
0
.0

3
9
8

3
6
5
4
.0

2
0
.0

0
0
8

2
8
.8

9
0
.0

0
0
2

1
2
.2

2

2
6
0

1
9
0
9
2
4
2
-
7
M

S
 1

0
X

2
.7

9
1
5

1
1
4
6
4
7
.2

4
0
.1

7
9
2

5
7
5
4
.4

8
4
.6

0
2
9

2
1
2
6
3
9
.9

3
0
.9

5
5
7

3
6
6
7
3
.1

3
1
.0

8
3
5

4
7
6
2
9
.0

0

2
6
1

1
9
0
9
2
4
2
-
7
M

S
D

 .
..

2
.8

8
9
5

1
1
8
2
4
0
.7

9
0
.1

8
4
9

5
9
5
5
.9

9
4
.5

8
9
4

2
1
2
5
8
6
.9

1
0
.9

7
2
7

3
7
4
2
7
.2

2
1
.1

1
1
6

4
8
9
9
2
.3

0

2
6
2

1
9
0
9
2
4
2
-
7
A

 1
0
X

2
.9

9
9
0

1
2
3
5
5
8
.4

1
0
.1

9
5
5

6
2
8
0
.4

1
4
.8

4
0
8

2
2
3
5
6
1
.1

6
1
.0

2
1
6

3
9
2
8
3
.1

5
1
.1

4
9
9

5
0
5
9
8
.7

2

2
6
3

1
9
0
9
3
7
5
-
1
 1

0
X

0
.0

0
2
0

8
3
.3

4
-
0
.0

0
0
6

3
7
.6

2
-
0
.0

5
7
2

3
1
7
7
.1

7
0
.0

0
1
3

5
0
.0

0
0
.0

7
0
0

3
1
0
1
.4

9

2
6
4

1
9
0
9
3
7
5
-
2
 1

0
X

0
.0

0
1
4

5
6
.6

7
-
0
.0

0
0
7

3
1
.4

3
-
0
.0

6
4
9

2
8
1
7
.0

9
0
.0

0
0
6

2
1
.1

1
0
.0

7
1
4

3
1
5
2
.6

1

2
6
5

1
9
0
9
3
7
5
-
6
 1

0
X

0
.0

0
1
3

5
3
.3

3
-
0
.0

0
0
6

3
5
.2

4
-
0
.0

7
2
8

2
4
6
3
.6

9
0
.0

0
1
0

3
7
.7

8
0
.0

1
1
5

5
1
4
.4

6

2
6
6

1
9
0
9
3
7
5
-
7
 1

0
X

0
.0

0
2
3

9
0
.0

0
-
0
.0

0
0
4

4
2
.8

5
-
0
.0

6
3
7

2
8
4
7
.1

5
0
.0

0
1
2

4
6
.6

7
0
.0

1
1
5

5
0
8
.9

0

2
6
7

1
9
0
9
3
8
3
-
1
 1

0
X

0
.0

0
1
7

7
0
.0

0
-
0
.0

0
0
2

5
0
.4

8
-
0
.0

7
0
4

2
5
7
0
.3

6
0
.0

0
0
8

2
8
.8

9
0
.0

1
1
3

5
0
5
.5

7

2
6
8

1
9
0
9
3
8
3
-
2
 1

0
X

0
.0

0
1
6

6
3
.3

3
-
0
.0

0
0
1

5
2
.3

8
-
0
.0

7
3
3

2
4
3
7
.0

1
0
.0

0
1
3

5
0
.0

0
0
.0

1
2
1

5
3
7
.8

0

2
6
9

1
9
0
9
3
8
3
-
7
 1

0
X

0
.0

0
2
3

9
3
.3

4
-
0
.0

0
0
8

3
0
.0

0
-
0
.0

6
9
4

2
6
5
0
.3

9
0
.0

0
1
4

5
2
.2

2
0
.0

1
2
7

5
7
5
.5

7

2
7
0

C
C

V
2
.9

5
5
6

1
2
4
6
7
9
.0

4
0
.1

9
3
1

6
3
9
1
.8

9
4
.8

0
2
8

2
2
8
6
1
4
.0

7
0
.9

9
7
1

3
9
4
9
1
.5

6
0
.9

3
6
9

4
2
4
7
6
.6

4

2
7
1

C
C

B
0
.0

0
1
3

5
0
.0

0
-
0
.0

0
0
9

2
4
.2

9
-
0
.0

4
8
9

3
3
1
7
.2

3
0
.0

0
1
0

3
4
.4

4
0
.0

0
0
8

3
7
.7

8

2
7
2

1
9
0
9
3
8
3
-
8
 1

0
X

0
.0

0
1
8

7
0
.0

0
-
0
.0

0
0
8

3
0
.4

8
-
0
.0

6
5
5

2
7
4
0
.4

3
0
.0

0
0
7

2
4
.4

4
0
.0

1
2
2

5
3
2
.2

4

2
7
3

1
9
0
9
4
1
9
-
4
 1

0
X

0
.0

0
1
0

4
0
.0

0
-
0
.0

0
0
8

2
7
.1

4
-
0
.0

6
5
2

2
6
0
0
.4

4
0
.0

0
1
2

4
1
.1

1
0
.0

0
0
6

3
0
.0

0

2
7
4

1
9
0
9
4
1
9
-
5
 1

0
X

0
.0

0
1
0

3
6
.6

7
-
0
.0

0
0
8

2
7
.1

4
-
0
.0

7
5
4

2
2
0
0
.3

0
0
.0

0
0
9

3
1
.1

1
0
.0

0
0
4

2
2
.2

2

2
7
5

1
9
0
9
4
1
9
-
6
 1

0
X

0
.0

0
5
9

2
4
3
.3

5
0
.0

0
0
1

6
0
.0

0
-
0
.0

5
4
7

3
3
0
7
.1

9
0
.0

0
1
7

6
4
.4

5
0
.2

5
8
2

1
1
4
9
1
.3

0

2
7
6

1
9
0
9
4
1
9
-
7
 1

0
X

0
.0

0
1
4

5
6
.6

7
-
0
.0

0
0
1

5
1
.9

0
-
0
.0

6
5
5

2
8
1
3
.8

2
0
.0

0
1
0

3
7
.7

8
0
.2

6
0
1

1
1
5
5
1
.3

8

2
7
7

1
9
0
9
4
1
9
-
1
0
 1

0
X

0
.0

0
1
0

4
0
.0

0
-
0
.0

0
0
3

4
4
.7

6
-
0
.0

7
5
8

2
3
5
0
.3

4
0
.0

0
0
5

2
0
.0

0
0
.1

3
1
1

5
8
4
0
.1

5

2
7
8

1
9
0
9
4
1
9
-
1
1
 1

0
X

0
.0

2
7
5

1
1
3
3
.4

3
0
.0

0
0
1

5
9
.0

5
-
0
.0

0
5
8

5
5
7
4
.2

4
0
.0

0
7
7

2
9
7
.7

8
0
.1

3
4
3

6
0
2
8
.0

1

2
7
9

R
IN

S
E

0
.0

0
1
4

5
6
.6

7
-
0
.0

0
0
7

3
2
.8

6
-
0
.0

5
6
8

3
0
4
3
.8

6
0
.0

0
2
7

1
0
0
.0

0
0
.0

0
0
4

2
4
.4

4

169 of 371



P
ag

e
 8

0
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

A
n
al

yt
e
 T

ab
le

1
4
6
  
N

d 
 [

 1
 ]

2
0
5
  
T
l 
 [

 2
 ]

2
0
8
  
P

b 
 [

 2
 ]

2
3
2
  
T
h
  
[ 

2
 ]

2
3
8
  
U

  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S
C

o
n
c
. 
[p

pb
]

C
P

S

2
8
0

R
IN

S
E

0
.0

0
1
0

4
0
.0

0
-
0
.0

0
0
7

3
2
.3

8
-
0
.0

6
5
2

2
6
8
0
.4

0
0
.0

0
2
8

1
0
1
.1

2
0
.0

0
0
1

1
1
.1

1

2
8
1

R
IN

S
E

0
.0

0
1
3

5
0
.0

0
-
0
.0

0
0
3

4
5
.7

1
-
0
.0

7
0
7

2
4
8
3
.7

1
0
.0

0
1
0

3
6
.6

7
0
.0

0
0
1

1
0
.0

0

2
8
2

R
IN

S
E

0
.0

0
1
3

5
0
.0

0
-
0
.0

0
0
7

3
2
.8

6
-
0
.0

7
0
2

2
4
8
7
.0

4
0
.0

0
2
5

9
3
.3

4
-
0
.0

0
0
1

2
.2

2

2
8
3

C
C

V
2
.9

8
5
4

1
2
4
0
7
4
.0

0
0
.1

9
2
0

6
3
3
3
.2

9
4
.8

3
1
7

2
2
9
0
9
6
.8

3
0
.9

7
3
3

3
8
3
9
1
.8

0
0
.9

4
7
3

4
2
7
9
4
.0

9

2
8
4

C
C

B
0
.0

0
3
3

1
3
0
.0

1
-
0
.0

0
1
0

2
1
.4

3
-
0
.0

4
1
8

3
6
9
0
.6

2
0
.0

0
1
3

4
7
.7

8
0
.0

0
0
8

4
0
.0

0

2
8
5

R
IN

S
E

0
.0

0
1
4

5
3
.3

4
-
0
.0

0
0
4

4
0
.9

5
-
0
.0

6
9
0

2
5
3
7
.0

2
0
.0

0
3
5

1
2
7
.7

8
0
.0

0
0
2

1
5
.5

5

2
8
6

R
IN

S
E

0
.0

0
1
4

5
3
.3

3
-
0
.0

0
0
6

3
4
.2

9
-
0
.0

6
9
9

2
4
8
3
.7

1
0
.0

0
2
7

9
7
.7

8
0
.0

0
0
0

5
.5

6

2
8
7

R
IN

S
E

0
.0

0
0
5

2
0
.0

0
-
0
.0

0
0
6

3
3
.3

3
-
0
.0

7
6
5

2
1
9
6
.9

7
0
.0

0
2
1

7
6
.6

7
0
.0

0
0
2

1
3
.3

3

2
8
8

R
IN

S
E

0
.0

0
0
5

2
0
.0

0
-
0
.0

0
1
0

2
3
.8

1
-
0
.0

7
9
0

2
0
8
0
.2

6
0
.0

0
1
6

5
8
.8

9
0
.0

0
0
4

2
2
.2

2

2
8
9

R
IN

S
E

0
.0

0
0
7

2
6
.6

7
-
0
.0

0
0
8

2
9
.5

2
-
0
.0

8
7
1

1
7
3
6
.8

6
0
.0

0
1
6

5
8
.8

9
0
.0

0
0
1

8
.8

9

2
9
0

R
IN

S
E

0
.0

0
1
0

4
0
.0

0
-
0
.0

0
0
8

2
7
.6

2
-
0
.0

8
0
8

2
0
3
0
.2

6
0
.0

0
1
4

5
0
.0

0
0
.0

0
0
2

1
3
.3

3

2
9
1

R
IN

S
E

0
.0

0
1
0

4
0
.0

0
-
0
.0

0
1
0

2
4
.2

9
-
0
.0

8
0
5

2
0
5
0
.2

9
0
.0

0
0
9

3
4
.4

5
0
.0

0
0
0

6
.6

7

2
9
2

R
IN

S
E

0
.0

0
1
0

4
0
.0

0
-
0
.0

0
0
6

3
3
.8

1
-
0
.0

8
0
8

2
0
4
0
.2

8
0
.0

0
1
6

5
7
.7

8
0
.0

0
0
0

7
.7

8

2
9
3

R
IN

S
E

0
.0

0
0
0

0
.0

0
-
0
.0

0
0
7

3
3
.8

1
-
0
.0

7
4
3

2
3
5
0
.3

2
0
.0

0
1
0

3
8
.8

9
0
.0

0
0
2

1
6
.6

7

2
9
4

R
IN

S
E

0
.0

0
0
2

1
0
.0

0
-
0
.0

0
1
0

2
4
.7

6
-
0
.0

7
6
3

2
3
2
0
.3

6
0
.0

0
1
0

4
0
.0

0
0
.0

0
0
0

6
.6

7

2
9
5

R
IN

S
E

0
.0

0
0
7

3
0
.0

0
-
0
.0

0
1
0

2
3
.3

3
-
0
.0

6
8
0

2
7
1
7
.0

8
0
.0

0
1
4

5
5
.5

5
0
.0

0
0
0

5
.5

6

2
9
6

R
IN

S
E

0
.0

0
0
1

3
.3

3
-
0
.0

0
0
9

2
8
.0

9
-
0
.0

6
8
9

2
6
3
0
.3

8
0
.0

0
1
2

4
5
.5

5
0
.0

0
0
1

1
0
.0

0

170 of 371



P
ag

e
 8

1
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

IS
T
D

 T
ab

le

4
5
  
S
c
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

2
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

1
R

IN
S
E

1
3
3
6
6
8
8
8
.9

7
8
1
4
6
2
9
2
.3

8
1
0
0
.0

4
7
8
6
2
4
.9

1
1
0
0
.0

3
8
5
4
1
7
5
.2

5
1
0
0
.0

2
1
5
0
7
8
.6

4
1
0
0
.0

2
R

IN
S
E

1
2
7
9
9
3
2
0
.2

3
7
8
2
9
2
9
8
.0

1
1
0
0
.0

4
9
6
9
0
4
.9

8
1
0
0
.0

3
7
7
3
0
2
9
.2

1
1
0
0
.0

2
1
9
5
6
6
.2

5
1
0
0
.0

3
R

IN
S
E

1
2
6
7
3
6
0
3
.9

8
7
7
6
0
4
4
3
.0

1
1
0
0
.0

4
9
2
6
3
0
.2

6
1
0
0
.0

3
7
7
8
0
5
1
.8

2
1
0
0
.0

2
2
2
7
6
1
.3

6
1
0
0
.0

4
R

IN
S
E

1
2
9
6
1
6
3
1
.8

9
7
8
9
6
3
9
7
.3

8
1
0
0
.0

4
8
7
9
8
5
.5

4
1
0
0
.0

3
9
0
8
1
5
6
.7

1
1
0
0
.0

2
2
4
0
2
6
.0

8
1
0
0
.0

5
R

IN
S
E

1
2
9
0
7
3
8
9
.3

9
7
9
3
8
6
5
1
.3

4
1
0
0
.0

4
8
2
8
1
2
.4

2
1
0
0
.0

3
9
0
8
4
3
5
.3

6
1
0
0
.0

2
2
2
7
5
5
.5

7
1
0
0
.0

6
R

IN
S
E

1
3
3
0
7
4
4
1
.0

5
8
1
2
1
1
5
6
.9

6
1
0
0
.0

5
2
1
8
8
7
.5

3
1
0
0
.0

4
0
1
7
4
3
9
.2

1
1
0
0
.0

2
3
7
3
8
2
.4

8
1
0
0
.0

7
B

L
A

N
K

1
3
4
4
0
0
0
2
.7

2
8
1
4
3
2
8
0
.0

9
1
0
0
.0

5
1
5
4
8
2
.7

0
1
0
0
.0

3
6
5
1
7
9
2
.3

4
1
0
0
.0

2
1
7
2
6
5
.4

1
1
0
0
.0

8
H

/
1
0
0
0

1
3
1
8
3
2
4
8
.1

4
7
9
8
3
5
2
2
.1

7
9
8
.0

4
5
6
6
9
9
.2

6
8
8
.6

3
6
1
4
0
3
0
.8

9
9
9
.0

1
9
3
9
3
9
.9

2
8
9
.3

9
H

/
1
0
0

1
3
5
0
2
4
5
2
.3

0
8
2
1
6
2
2
6
.9

6
1
0
0
.9

4
6
8
4
3
5
.4

1
9
0
.9

3
6
8
2
0
1
7
.6

5
1
0
0
.8

1
9
7
7
7
3
.2

5
9
1
.0

1
0

H
/
1
0

1
4
0
3
2
5
2
3
.1

2
8
5
2
3
3
7
8
.8

3
1
0
4
.7

4
8
5
1
2
5
.9

8
9
4
.1

3
7
9
5
8
5
8
.2

8
1
0
3
.9

2
0
3
9
0
7
.5

9
9
3
.9

1
1

H
IG

H
1
4
6
1
4
2
8
8
.1

1
8
4
5
2
1
8
4
.6

6
1
0
3
.8

4
7
0
8
3
4
.5

9
9
1
.3

3
8
3
0
4
3
2
.6

5
1
0
4
.9

2
0
5
3
1
1
.4

4
9
4
.5

1
2

IC
V

1
3
6
2
0
0
1
9
.8

0
8
2
1
0
6
5
0
.0

9
1
0
0
.8

4
7
4
9
4
6
.3

2
9
2
.1

3
7
1
4
3
4
1
.6

1
1
0
1
.7

2
0
4
9
1
8
.2

7
9
4
.3

1
3

IC
B

1
1
9
8
3
8
8
1
.0

7
7
4
3
3
3
6
5
.9

3
9
1
.3

4
2
6
1
7
4
.9

7
8
2
.7

3
3
3
1
2
4
0
.2

6
9
1
.2

1
8
2
2
4
9
.0

2
8
3
.9

1
4

L
IV

1
2
3
4
4
4
1
4
.8

2
7
5
5
0
0
3
2
.6

0
9
2
.7

4
3
5
4
4
0
.3

2
8
4
.5

3
4
0
1
3
0
0
.5

7
9
3
.1

1
8
5
4
5
4
.3

0
8
5
.4

1
5

IC
S
A

1
3
2
5
3
7
8
3
.1

3
7
9
1
3
1
1
8
.4

3
9
7
.2

4
5
7
0
7
7
.7

0
8
8
.7

3
5
7
8
1
1
5
.3

6
9
8
.0

1
9
6
1
4
0
.8

8
9
0
.3

1
6

IC
S
A

B
1
3
5
7
3
9
0
3
.5

5
8
1
3
0
8
9
0
.3

0
9
9
.8

4
6
3
1
4
7
.6

2
8
9
.8

3
7
0
4
4
9
5
.6

7
1
0
1
.4

1
9
7
9
6
5
.1

3
9
1
.1

1
7

C
C

V
1
3
1
9
6
4
2
8
.1

4
8
1
3
6
4
7
0
.7

1
9
9
.9

4
6
0
7
1
6
.2

3
8
9
.4

3
6
3
8
2
6
2
.7

6
9
9
.6

1
9
7
5
4
0
.0

4
9
0
.9

1
8

C
C

B
1
1
8
6
9
0
8
9
.4

1
7
3
6
7
8
8
9
.4

7
9
0
.5

4
2
2
3
6
6
.2

2
8
1
.9

3
3
3
8
8
1
0
.7

8
9
1
.4

1
8
1
5
3
5
.3

6
8
3
.6

1
9

IP
1
9
1
0
0
4
-
4
M

B
 .
..

1
1
8
4
7
6
6
9
.4

1
7
2
4
6
4
1
8
.6

4
8
9
.0

4
1
9
5
2
0
.9

6
8
1
.4

3
2
4
6
1
5
4
.8

5
8
8
.9

1
8
1
6
2
4
.7

5
8
3
.6

2
0

IP
1
9
1
0
0
3
-
1
M

B
 .
..

1
1
6
3
3
3
0
0
.2

4
7
2
5
0
0
8
8
.8

5
8
9
.0

4
1
4
6
8
8
.4

5
8
0
.4

3
2
9
1
9
4
0
.9

9
9
0
.1

1
7
9
2
5
5
.2

6
8
2
.5

2
1

IM
1
9
1
0
0
4
-
4
L
C

S
...

1
2
7
1
3
2
0
6
.4

8
7
8
0
7
2
4
5
.0

9
9
5
.9

4
5
0
8
0
9
.0

2
8
7
.5

3
4
7
0
5
8
6
.4

1
9
5
.0

1
9
1
1
9
2
.7

8
8
8
.0

2
2

IM
1
9
1
0
0
3
-
1
L
C

S
...

1
2
5
7
9
8
8
4
.4

0
7
7
8
2
0
6
2
.3

9
9
5
.6

4
4
8
5
1
4
.3

8
8
7
.0

3
5
2
0
7
9
9
.2

2
9
6
.4

1
9
5
7
1
1
.4

4
9
0
.1

2
3

1
9
0
9
5
9
8
-
1
 1

0
X

1
4
0
3
3
7
9
3
.1

2
8
2
2
9
8
5
3
.2

1
1
0
1
.1

4
5
4
5
3
1
.6

5
8
8
.2

3
6
5
9
5
5
9
.2

2
1
0
0
.2

1
9
3
8
9
0
.0

5
8
9
.2

2
4

1
9
0
9
6
0
1
-
1
 1

0
X

1
2
2
0
5
7
9
6
.0

7
7
5
8
0
8
3
0
.5

1
9
3
.1

4
3
4
5
1
2
.3

4
8
4
.3

3
3
3
3
9
6
8
.9

1
9
1
.3

1
8
1
0
1
9
.8

9
8
3
.3

2
5

1
9
0
9
6
0
1
-
2
 1

0
X

1
1
8
2
5
2
6
2
.3

2
7
3
4
2
8
2
9
.4

7
9
0
.2

4
2
5
4
1
2
.3

4
8
2
.5

3
2
6
3
1
6
0
.7

8
8
9
.4

1
7
8
7
7
9
.5

7
8
2
.3

2
6

1
9
1
0
0
2
3
-
1
 1

0
X

1
2
5
1
4
3
0
7
.7

3
7
6
6
9
2
8
1
.5

5
9
4
.2

4
5
0
3
0
8
.1

8
8
7
.4

3
4
0
4
6
2
5
.3

7
9
3
.2

1
8
6
2
5
8
.7

2
8
5
.7

2
7

1
9
1
0
0
2
3
-
1
L
 5

0
X

1
2
3
7
4
2
1
4
.8

2
7
6
3
4
0
0
5
.0

9
9
3
.7

4
4
6
2
7
1
.9

8
8
6
.6

3
3
6
2
2
4
6
.5

1
9
2
.1

1
8
6
9
8
4
.0

7
8
6
.1

2
8

1
9
1
0
0
2
3
-
1
M

S
 1

0
X

1
2
8
8
7
2
3
8
.1

4
7
8
3
7
4
3
7
.1

8
9
6
.2

4
5
6
8
3
3
.8

5
8
8
.6

3
4
6
7
4
0
2
.8

7
9
5
.0

1
9
0
1
2
6
.7

3
8
7
.5

2
9

C
C

V
1
2
5
8
9
6
9
0
.6

4
7
7
3
4
2
1
5
.9

3
9
5
.0

4
4
1
7
5
3
.0

3
8
5
.7

3
4
5
8
8
6
0
.8

8
9
4
.7

1
8
4
5
7
8
.0

8
8
5
.0

3
0

C
C

B
1
1
4
2
0
4
2
9
.4

1
7
1
6
8
1
3
9
.2

7
8
8
.0

3
9
8
7
0
2
.5

3
7
7
.3

3
1
8
3
8
5
0
.7

9
8
7
.2

1
6
8
7
9
6
.2

0
7
7
.7

3
1

1
9
1
0
0
2
3
-
1
M

S
D

 .
..

1
2
5
8
9
5
9
8
.5

6
7
7
6
1
8
7
0
.0

9
9
5
.3

4
4
7
7
6
8
.8

9
8
6
.9

3
4
3
0
8
1
7
.9

7
9
3
.9

1
8
6
9
4
0
.5

9
8
6
.0

171 of 371



P
ag

e
 8

2
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

IS
T
D

 T
ab

le

4
5
  
S
c
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

2
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

3
2

1
9
1
0
0
2
3
-
1
A

 1
0
X

1
3
0
1
6
4
5
6
.8

9
7
9
2
0
3
8
2
.8

0
9
7
.3

4
5
6
7
9
6
.9

9
8
8
.6

3
5
1
6
7
7
2
.3

4
9
6
.3

1
9
3
2
0
1
.9

2
8
8
.9

3
3

1
9
1
0
0
2
3
-
2
 1

0
X

1
2
9
1
9
0
0
5
.6

4
7
8
8
6
6
0
2
.3

8
9
6
.8

4
5
6
4
0
3
.8

6
8
8
.5

3
5
5
2
6
7
8
.5

9
9
7
.3

1
9
4
8
9
3
.5

9
8
9
.7

3
4

1
9
1
0
0
2
4
-
1
 1

0
X

1
2
6
3
4
6
6
5
.6

4
7
8
7
3
9
0
3
.4

2
9
6
.7

4
5
0
1
5
0
.5

5
8
7
.3

3
4
7
5
9
1
5
.6

8
9
5
.2

1
8
9
9
1
4
.7

6
8
7
.4

3
5

1
9
1
0
0
2
7
-
1
 1

0
X

1
4
3
6
5
0
0
6
.0

4
8
5
9
4
9
3
8
.2

1
1
0
5
.5

4
8
5
4
3
6
.1

6
9
4
.2

3
7
9
1
0
3
6
.6

1
1
0
3
.8

2
0
5
0
6
8
.7

9
9
4
.4

3
6

1
9
1
0
0
2
8
-
1
 1

0
X

1
2
1
3
4
7
5
7
.3

2
7
5
9
3
0
9
9
.4

7
9
3
.2

4
3
8
4
1
0
.3

0
8
5
.0

3
3
7
3
5
8
9
.7

4
9
2
.4

1
8
5
0
2
8
.4

5
8
5
.2

3
7

1
9
0
9
6
0
0
-
1
 1

0
X

1
1
9
5
3
6
9
4
.4

1
7
4
9
4
5
0
2
.8

1
9
2
.0

4
3
8
7
4
6
.1

9
8
5
.1

3
3
8
2
7
4
2
.2

4
9
2
.6

1
8
8
3
8
3
.9

5
8
6
.7

3
8

1
9
0
9
6
0
0
-
1
L
 5

0
X

1
1
4
8
7
6
2
6
.0

8
7
2
2
0
5
6
5
.3

1
8
8
.7

4
2
4
3
2
2
.8

5
8
2
.3

3
2
1
7
4
5
8
.1

8
8
8
.1

1
7
7
6
3
8
.4

3
8
1
.8

3
9

1
9
0
9
6
0
0
-
1
M

S
 1

0
X

1
1
8
0
7
9
7
1
.0

7
7
4
0
2
4
6
0
.5

1
9
0
.9

4
3
2
4
0
3
.9

7
8
3
.9

3
3
7
0
1
5
8
.7

0
9
2
.3

1
8
6
2
6
0
.7

9
8
5
.7

4
0

1
9
0
9
6
0
0
-
1
M

S
D

 .
..

1
1
7
5
2
7
5
9
.4

1
7
4
3
1
4
3
9
.6

8
9
1
.3

4
3
3
8
8
9
.3

3
8
4
.2

3
3
4
5
9
3
7
.4

5
9
1
.6

1
8
7
8
6
1
.1

2
8
6
.5

4
1

R
IN

S
E

1
0
6
7
8
3
7
8
.5

9
6
8
4
7
6
0
1
.5

7
8
4
.1

4
2
1
8
6
1
.9

5
8
1
.8

3
3
4
2
0
9
1
.3

1
9
1
.5

1
9
2
1
8
2
.5

6
8
8
.5

4
2

R
IN

S
E

1
0
6
5
1
3
0
6
.3

0
6
8
1
8
5
9
3
.4

4
8
3
.7

4
2
5
9
8
2
.8

1
8
2
.6

3
3
1
8
6
3
6
.8

2
9
0
.9

1
9
3
8
0
7
.0

3
8
9
.2

4
3

C
C

V
1
1
7
3
6
2
1
2
.7

4
7
3
5
5
1
2
6
.9

7
9
0
.3

4
3
3
2
9
4
.5

7
8
4
.1

3
3
0
8
8
2
0
.2

6
9
0
.6

1
8
2
9
3
1
.6

5
8
4
.2

4
4

C
C

B
1
2
2
9
7
7
8
5
.2

3
7
5
9
4
6
5
4
.4

7
9
3
.3

4
1
6
0
4
1
.0

7
8
0
.7

3
3
7
2
2
3
2
.8

7
9
2
.3

1
7
4
1
2
2
.3

8
8
0
.1

4
5

1
9
0
9
6
0
0
-
1
A

 1
0
X

1
1
9
9
8
4
3
4
.4

1
7
4
9
8
3
5
8
.6

4
9
2
.1

4
4
0
3
0
4
.5

2
8
5
.4

3
4
1
6
2
4
1
.9

3
9
3
.5

1
9
1
3
5
9
.9

0
8
8
.1

4
6

1
9
1
0
0
2
4
-
1
 1

0
0
0
X

1
2
9
3
5
5
0
1
.4

7
7
8
5
3
3
2
1
.7

6
9
6
.4

4
1
7
6
4
8
.9

1
8
1
.0

3
4
9
5
3
5
2
.8

7
9
5
.7

1
7
5
7
4
4
.4

3
8
0
.9

4
7

C
C

V
1
3
1
3
1
4
4
4
.8

0
7
9
8
7
7
9
0
.3

0
9
8
.1

4
6
1
9
5
8
.8

1
8
9
.6

3
5
8
2
8
6
4
.3

2
9
8
.1

1
9
4
7
4
1
.4

8
8
9
.6

4
8

C
C

B
1
1
5
1
4
7
1
9
.4

1
7
2
2
3
4
7
4
.4

7
8
8
.7

4
1
4
3
3
1
.1

0
8
0
.4

3
2
2
7
3
4
7
.1

4
8
8
.4

1
7
6
4
8
2
.0

8
8
1
.2

4
9

Z
Z
Z

5
0

IP
1
9
0
9
2
8
-
4
M

B
 .
..

1
1
2
4
9
3
7
1
.9

2
6
9
9
0
3
7
6
.3

5
8
5
.8

4
0
6
4
7
8
.5

6
7
8
.9

3
3
1
0
0
4
6
.1

0
9
0
.6

1
8
1
4
3
6
.2

8
8
3
.5

5
1

IM
1
9
0
9
2
8
-
4
L
C

S
...

1
2
1
6
2
6
4
6
.9

0
7
6
4
8
3
1
1
.7

6
9
3
.9

4
3
9
6
5
2
.6

4
8
5
.3

3
5
4
3
4
2
8
.5

9
9
7
.0

1
9
4
5
3
7
.5

2
8
9
.5

5
2

1
9
0
9
1
7
2
-
2
 1

0
X

1
1
9
1
6
7
2
7
.3

2
7
5
1
4
0
8
2
.8

0
9
2
.3

4
3
4
4
7
7
.0

1
8
4
.3

3
5
1
4
2
8
7
.6

6
9
6
.2

1
9
2
2
1
1
.1

5
8
8
.5

5
3

1
9
0
9
1
7
2
-
2
L
 5

0
X

1
1
1
7
8
7
4
1
.9

2
7
0
3
5
4
8
9
.6

9
8
6
.4

4
1
6
4
6
7
.7

8
8
0
.8

3
1
7
3
9
3
6
.2

0
8
6
.9

1
7
8
7
7
8
.4

6
8
2
.3

5
4

1
9
0
9
1
7
2
-
2
M

S
 1

0
X

1
1
6
8
4
6
6
8
.9

9
7
3
7
4
1
1
5
.5

1
9
0
.6

4
3
2
5
5
4
.4

2
8
3
.9

3
3
8
0
9
1
1
.8

2
9
2
.6

1
8
9
3
2
7
.6

5
8
7
.1

5
5

1
9
0
9
1
7
2
-
2
M

S
D

 .
..

1
1
7
2
4
8
4
8
.9

9
7
3
0
2
3
5
8
.4

3
8
9
.7

4
3
0
8
0
9
.4

5
8
3
.6

3
3
8
7
1
8
4
.2

2
9
2
.8

1
8
7
8
8
3
.9

7
8
6
.5

5
6

1
9
0
9
1
7
2
-
2
A

 1
0
X

1
1
8
0
6
4
3
8
.5

8
7
3
8
8
4
5
7
.6

0
9
0
.7

4
3
6
0
3
3
.7

9
8
4
.6

3
4
2
6
9
9
6
.3

0
9
3
.8

1
9
1
4
5
4
.4

7
8
8
.1

5
7

1
9
0
9
1
7
2
-
3
 1

0
X

1
1
3
4
2
9
5
4
.0

0
7
2
3
7
3
0
6
.7

7
8
8
.9

4
2
4
7
9
4
.2

0
8
2
.4

3
3
4
8
0
6
1
.4

1
9
1
.7

1
8
7
2
0
2
.9

7
8
6
.2

5
8

1
9
0
9
1
7
2
-
4
 1

0
X

1
1
3
2
7
7
7
9
.8

3
7
2
4
4
2
3
8
.8

5
8
9
.0

4
2
4
1
4
0
.3

7
8
2
.3

3
3
3
0
7
9
0
.7

8
9
1
.2

1
8
2
4
0
0
.4

3
8
4
.0

5
9

C
C

V
1
1
5
5
8
6
4
5
.6

6
7
2
9
6
6
4
9
.4

8
8
9
.6

4
2
2
6
4
0
.6

2
8
2
.0

3
2
7
7
0
8
7
.7

6
8
9
.7

1
7
8
8
3
8
.4

2
8
2
.3

6
0

C
C

B
1
0
4
8
5
7
7
3
.1

8
6
6
7
5
1
0
2
.4

0
8
2
.0

3
8
4
2
3
3
.7

2
7
4
.5

3
0
0
1
6
0
3
.6

0
8
2
.2

1
6
3
6
8
8
.3

7
7
5
.3

6
1

1
9
0
9
1
7
2
-
5
 1

0
X

1
1
4
2
6
6
9
5
.6

6
7
1
6
0
6
1
2
.1

8
8
7
.9

4
2
9
4
1
8
.5

1
8
3
.3

3
2
8
9
2
2
2
.7

6
9
0
.1

1
8
4
3
8
8
.4

6
8
4
.9

6
2

1
9
0
9
1
7
2
-
8
 1

0
X

1
1
5
5
4
5
8
7
.7

4
7
2
7
9
0
0
5
.1

0
8
9
.4

4
3
1
4
9
3
.7

2
8
3
.7

3
3
4
3
7
9
9
.4

3
9
1
.6

1
8
6
1
6
8
.7

9
8
5
.7

172 of 371



P
ag

e
 8

3
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

IS
T
D

 T
ab

le

4
5
  
S
c
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

2
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

6
3

1
9
0
9
1
7
2
-
9
 1

0
X

1
1
5
1
4
4
3
4
.4

1
7
3
5
5
4
0
0
.7

2
9
0
.3

4
2
8
2
3
1
.1

4
8
3
.1

3
3
4
8
2
7
0
.8

9
9
1
.7

1
8
3
8
8
0
.2

8
8
4
.6

6
4

1
9
0
9
1
7
2
-
1
0
 1

0
X

1
1
5
1
7
7
9
9
.4

1
7
2
5
4
7
6
5
.7

3
8
9
.1

4
2
8
6
3
9
.9

8
8
3
.2

3
3
1
4
8
2
9
.1

2
9
0
.8

1
8
6
8
8
4
.1

1
8
6
.0

6
5

1
9
0
9
1
7
2
-
1
1
 1

0
X

1
1
5
9
8
1
8
8
.5

8
7
3
4
6
0
2
9
.4

7
9
0
.2

4
3
2
0
5
0
.7

9
8
3
.8

3
2
7
1
5
1
2
.9

7
8
9
.6

1
8
1
7
5
1
.2

1
8
3
.7

6
6

1
9
0
9
1
7
2
-
1
4
 1

0
X

1
1
3
2
0
2
5
2
.7

5
7
1
2
5
2
2
8
.2

3
8
7
.5

4
2
0
2
3
6
.4

2
8
1
.5

3
2
4
4
3
1
4
.8

5
8
8
.8

1
8
0
9
7
3
.7

3
8
3
.3

6
7

1
9
0
9
1
7
2
-
1
5
 1

0
X

1
1
3
1
8
5
5
1
.9

1
7
1
2
0
2
1
4
.4

8
8
7
.4

4
1
7
7
5
6
.1

9
8
1
.0

3
2
4
2
4
8
4
.0

1
8
8
.8

1
7
8
7
9
3
.6

9
8
2
.3

6
8

1
9
0
9
2
1
3
-
3
 1

0
X

1
1
4
8
4
0
4
7
.3

3
7
2
3
6
7
9
7
.1

8
8
8
.9

4
2
4
3
0
1
.7

9
8
2
.3

3
2
9
1
0
7
2
.3

4
9
0
.1

1
8
0
8
4
4
.5

4
8
3
.2

6
9

1
9
0
9
2
1
3
-
4
 1

0
X

1
1
4
6
8
4
5
7
.3

3
7
2
2
7
7
5
6
.9

7
8
8
.8

4
2
5
7
0
3
.6

1
8
2
.6

3
2
5
0
5
0
8
.9

1
8
9
.0

1
8
1
2
8
3
.0

6
8
3
.4

7
0

1
9
0
9
3
0
5
-
5
 1

0
X

1
1
2
9
1
1
5
4
.8

3
7
1
5
4
1
6
0
.1

0
8
7
.9

4
2
2
2
0
7
.2

1
8
1
.9

3
2
0
2
6
3
3
.6

0
8
7
.7

1
7
8
3
9
8
.8

3
8
2
.1

7
1

R
IN

S
E

1
0
6
4
6
3
1
0
.8

8
6
8
5
8
1
8
4
.0

6
8
4
.2

4
1
4
6
8
4
.8

3
8
0
.4

3
3
2
0
6
4
7
.7

6
9
0
.9

1
8
5
2
5
4
.6

5
8
5
.3

7
2

R
IN

S
E

1
0
4
3
2
6
2
8
.6

0
6
7
2
0
1
7
2
.1

9
8
2
.5

4
1
9
0
8
0
.1

1
8
1
.3

3
2
8
4
3
3
0
.9

9
8
9
.9

1
8
9
3
4
2
.9

0
8
7
.1

7
3

C
C

V
1
1
5
6
3
9
0
9
.0

0
7
2
0
0
5
3
1
.9

8
8
8
.4

4
2
7
5
0
7
.2

1
8
2
.9

3
1
9
2
6
3
1
.4

1
8
7
.4

1
7
9
9
6
8
.8

1
8
2
.8

7
4

C
C

B
1
0
4
8
9
6
3
7
.7

6
6
6
6
7
8
8
3
.4

4
8
1
.9

3
8
3
7
1
1
.4

0
7
4
.4

2
9
7
5
0
5
3
.7

1
8
1
.5

1
6
1
5
4
2
.3

2
7
4
.4

7
5

1
9
0
9
3
0
5
-
6
 1

0
X

1
1
2
4
4
9
4
6
.5

0
7
1
2
6
1
9
3
.2

3
8
7
.5

4
2
0
7
9
0
.1

4
8
1
.6

3
2
3
5
9
5
8
.1

8
8
8
.6

1
7
6
7
5
2
.1

6
8
1
.4

7
6

C
C

V
1
1
8
3
3
1
1
6
.9

1
7
3
6
1
9
5
0
.5

2
9
0
.4

4
3
1
1
3
2
.7

5
8
3
.6

3
2
5
7
4
1
6
.2

0
8
9
.2

1
8
0
5
9
7
.3

5
8
3
.1

7
7

C
C

B
1
0
6
3
3
1
6
5
.4

7
6
7
8
2
1
5
5
.5

3
8
3
.3

3
9
7
9
9
9
.2

1
7
7
.2

3
0
2
7
8
9
9
.1

2
8
2
.9

1
6
4
4
0
5
.2

5
7
5
.7

7
8

IP
1
9
0
9
2
8
-
2
M

B
 .
..

1
0
6
8
1
1
2
6
.3

0
6
7
6
7
8
1
7
.8

2
8
3
.1

3
9
4
9
6
4
.2

1
7
6
.6

3
0
7
1
6
7
8
.7

0
8
4
.1

1
7
1
0
5
7
.5

8
7
8
.7

7
9

IM
1
9
0
9
2
8
-
2
L
C

S
...

1
1
8
3
2
4
4
4
.8

2
7
4
3
6
8
4
1
.7

6
9
1
.3

4
3
3
6
2
0
.6

2
8
4
.1

3
3
7
1
8
3
7
.6

6
9
2
.3

1
8
5
9
8
7
.6

1
8
5
.6

8
0

IM
1
9
0
9
2
8
-
2
L
C

S
...

1
1
6
8
8
6
4
4
.4

1
7
3
8
8
7
4
1
.3

5
9
0
.7

4
3
5
7
2
7
.9

5
8
4
.5

3
3
3
8
0
1
0
.3

7
9
1
.4

1
8
9
1
4
8
.3

7
8
7
.1

8
1

1
9
0
9
5
3
4
-
1
 1

0
X

1
1
5
6
0
4
4
8
.1

6
7
3
4
5
1
4
6
.5

6
9
0
.2

4
3
0
9
4
0
.7

6
8
3
.6

3
3
5
2
9
7
6
.3

1
9
1
.8

1
8
6
8
7
5
.7

3
8
6
.0

8
2

1
9
0
9
5
3
4
-
2
 1

0
X

1
1
6
5
2
2
3
9
.4

1
7
2
9
6
0
3
4
.4

7
8
9
.6

4
2
5
4
9
2
.1

7
8
2
.5

3
3
4
3
2
8
7
.0

3
9
1
.6

1
8
3
9
7
5
.8

6
8
4
.7

8
3

1
9
0
9
5
3
4
-
3
 1

0
X

1
1
4
7
3
1
7
6
.9

1
7
2
8
7
0
3
5
.3

1
8
9
.5

4
4
1
8
1
8
.4

9
8
5
.7

3
2
8
9
0
8
0
.7

8
9
0
.1

1
9
0
2
3
5
.9

0
8
7
.6

8
4

1
9
0
9
5
3
4
-
4
 1

0
X

1
1
7
6
5
7
4
1
.0

8
7
3
9
1
9
5
3
.0

1
9
0
.8

4
4
2
4
9
8
.5

5
8
5
.8

3
3
2
5
0
6
0
.0

6
9
1
.1

1
8
8
9
8
2
.4

3
8
7
.0

8
5

1
9
0
9
5
3
4
-
5
 1

0
X

1
1
4
5
1
6
1
7
.7

5
7
2
4
7
6
8
4
.4

8
8
9
.0

4
4
2
6
5
6
.4

7
8
5
.9

3
2
6
2
2
9
7
.7

7
8
9
.3

1
8
7
1
4
3
.2

5
8
6
.1

8
6

1
9
0
9
5
3
4
-
6
 1

0
X

1
2
4
1
0
4
2
2
.3

2
7
6
4
5
1
4
8
.4

3
9
3
.9

4
4
4
7
8
4
.6

2
8
6
.3

3
4
6
1
6
7
7
.8

7
9
4
.8

1
9
0
8
1
1
.6

7
8
7
.8

8
7

1
9
0
9
5
3
4
-
7
 1

0
X

1
2
1
1
7
6
4
9
.8

2
7
5
4
9
1
6
9
.0

6
9
2
.7

4
6
5
4
9
7
.9

4
9
0
.3

3
4
0
1
3
9
3
.7

0
9
3
.1

2
0
1
1
2
9
.4

7
9
2
.6

8
8

C
C

V
1
2
9
7
8
9
8
6
.8

9
7
9
9
7
2
8
1
.5

5
9
8
.2

4
4
5
0
4
0
.0

3
8
6
.3

3
5
5
6
3
6
4
.2

2
9
7
.4

1
8
5
8
1
2
.0

8
8
5
.5

8
9

C
C

B
1
1
6
6
0
4
3
4
.4

1
7
2
3
4
3
2
0
.9

3
8
8
.8

3
9
9
1
3
5
.3

3
7
7
.4

3
2
2
2
6
1
7
.3

5
8
8
.2

1
6
8
7
6
8
.1

4
7
7
.7

9
0

1
9
0
9
5
3
4
-
8
 1

0
X

1
1
6
5
2
9
5
2
.7

4
7
3
0
0
0
6
1
.1

4
8
9
.6

4
2
4
9
1
8
.7

2
8
2
.4

3
3
2
0
3
4
0
.2

6
9
0
.9

1
8
3
6
1
5
.9

8
8
4
.5

9
1

1
9
0
9
5
3
4
-
9
 1

0
X

1
0
5
7
7
9
9
1
.5

1
6
6
7
5
6
4
9
.6

9
8
2
.0

3
9
4
1
1
4
.1

5
7
6
.5

3
0
3
9
1
2
1
.1

0
8
3
.2

1
6
7
9
3
3
.6

8
7
7
.3

9
2

1
9
0
9
5
3
4
-
1
0
 1

0
X

1
1
3
2
1
2
0
0
.6

6
7
1
7
1
8
2
6
.3

5
8
8
.1

4
2
3
8
9
0
.5

5
8
2
.2

3
2
6
5
0
3
5
.4

7
8
9
.4

1
7
9
3
7
7
.0

3
8
2
.6

9
3

1
9
0
9
5
3
4
-
1
1
 1

0
X

1
1
3
7
7
1
7
3
.1

6
7
1
3
2
7
4
2
.4

0
8
7
.6

4
2
2
4
5
4
.8

9
8
2
.0

3
2
4
1
2
3
4
.7

4
8
8
.8

1
8
0
1
0
4
.2

3
8
2
.9

173 of 371



P
ag

e
 8

4
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

IS
T
D

 T
ab

le

4
5
  
S
c
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

2
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

9
4

1
9
0
9
5
3
4
-
1
2
 1

0
X

1
1
3
3
7
7
3
1
.9

1
7
1
3
8
0
0
6
.3

5
8
7
.7

4
2
0
2
6
1
.3

3
8
1
.5

3
1
9
7
5
9
6
.2

0
8
7
.6

1
7
7
8
3
6
.3

1
8
1
.9

9
5

1
9
0
9
5
3
4
-
1
3
 1

0
X

1
1
3
2
7
0
8
2
.7

5
7
0
9
6
1
4
7
.1

8
8
7
.1

4
2
1
0
5
7
.6

6
8
1
.7

3
2
2
4
3
4
0
.0

6
8
8
.3

1
7
6
1
0
1
.3

0
8
1
.1

9
6

1
9
0
9
5
3
4
-
1
4
 1

0
X

1
1
2
7
5
7
6
1
.9

2
7
1
2
3
0
0
5
.3

1
8
7
.5

4
1
8
8
2
0
.3

6
8
1
.2

3
2
0
9
4
2
8
.2

8
8
7
.9

1
7
7
5
3
9
.2

0
8
1
.7

9
7

1
9
0
9
5
3
4
-
1
5
 1

0
X

1
1
2
7
3
2
5
5
.2

5
7
1
6
5
6
1
3
.4

3
8
8
.0

4
2
1
7
9
6
.6

5
8
1
.8

3
2
4
2
2
4
9
.1

2
8
8
.8

1
7
8
1
3
9
.8

6
8
2
.0

9
8

1
9
0
9
5
3
4
-
1
6
 1

0
X

1
1
2
8
4
2
3
1
.9

1
7
1
1
3
0
0
6
.1

4
8
7
.3

4
2
0
2
0
7
.3

1
8
1
.5

3
2
1
4
0
0
2
.2

4
8
8
.0

1
7
7
3
0
6
.9

0
8
1
.6

9
9

1
9
0
9
5
3
4
-
1
7
 1

0
X

1
1
8
9
9
4
2
2
.7

4
7
3
9
2
1
0
8
.0

1
9
0
.8

4
3
6
2
4
6
.3

3
8
4
.6

3
3
1
7
7
4
7
.9

7
9
0
.9

1
8
7
8
2
7
.0

1
8
6
.5

1
0
0

C
C

V
1
1
8
2
4
2
4
1
.9

1
7
3
9
1
4
9
7
.8

1
9
0
.8

4
2
9
7
6
6
.7

5
8
3
.4

3
2
6
7
3
6
3
.9

1
8
9
.5

1
7
8
4
5
7
.6

0
8
2
.1

1
0
1

C
C

B
1
0
6
6
3
9
1
3
.5

9
6
8
3
2
9
1
4
.6

9
8
3
.9

3
9
7
3
8
9
.0

8
7
7
.1

3
0
2
6
8
8
3
.0

8
8
2
.9

1
6
5
2
1
2
.8

0
7
6
.0

1
0
2

1
9
0
9
5
3
4
-
1
8
 1

0
X

1
2
4
3
3
9
4
7
.7

3
7
6
5
9
8
6
2
.5

9
9
4
.1

4
4
3
4
7
1
.1

5
8
6
.0

3
4
7
4
7
5
3
.7

0
9
5
.2

1
8
9
0
7
1
.5

2
8
7
.0

1
0
3

1
9
0
9
5
3
4
-
1
9
 1

0
X

1
1
4
1
6
1
6
4
.4

1
7
1
1
1
7
2
0
.7

3
8
7
.3

4
1
1
9
0
1
.1

3
7
9
.9

3
2
3
6
0
0
6
.5

2
8
8
.6

1
7
7
3
9
6
.0

7
8
1
.6

1
0
4

1
9
0
9
5
3
4
-
2
0
 1

0
X

1
2
1
9
4
0
2
9
.8

2
7
5
9
6
0
3
8
.6

4
9
3
.3

4
3
9
1
9
0
.5

3
8
5
.2

3
4
1
0
5
6
0
.8

9
9
3
.4

1
8
7
8
8
1
.4

6
8
6
.5

1
0
5

R
IN

S
E

1
1
4
1
0
5
3
9
.8

3
7
2
1
2
8
7
2
.6

0
8
8
.6

4
3
6
1
2
3
.3

4
8
4
.6

3
5
0
0
0
9
2
.5

5
9
5
.8

1
9
8
9
7
4
.5

6
9
1
.6

1
0
6

R
IN

S
E

1
1
4
7
4
1
6
1
.4

9
7
2
1
5
4
7
3
.6

4
8
8
.6

4
4
0
5
5
6
.0

8
8
5
.5

3
4
6
9
2
2
8
.7

0
9
5
.0

1
9
8
1
5
2
.2

0
9
1
.2

1
0
7

C
C

V
1
2
7
9
9
9
1
6
.4

8
7
8
3
5
9
9
4
.6

7
9
6
.2

4
5
7
6
6
8
.7

3
8
8
.8

3
4
8
2
4
5
2
.2

4
9
5
.4

1
8
9
6
2
1
.1

4
8
7
.3

1
0
8

C
C

B
1
1
2
3
7
9
3
7
.3

3
7
0
6
5
9
1
6
.7

7
8
6
.8

4
0
9
3
4
8
.5

7
7
9
.4

3
1
4
8
8
3
1
.7

2
8
6
.2

1
7
1
9
1
4
.6

7
7
9
.1

1
0
9

IP
1
9
0
1
0
0
2
-
3
M

B
...

1
1
2
6
6
9
9
4
.4

1
7
0
8
8
6
8
4
.0

6
8
7
.0

4
0
7
3
3
5
.5

5
7
9
.0

3
1
9
7
9
2
3
.0

8
8
7
.6

1
7
5
2
6
1
.5

3
8
0
.7

1
1
0

IM
1
9
1
0
0
2
-
3
L
C

S
...

1
2
4
4
6
0
9
1
.9

0
7
7
4
4
4
3
0
.9

3
9
5
.1

4
4
0
8
0
1
.4

9
8
5
.5

3
5
0
7
6
6
4
.2

2
9
6
.1

1
8
7
7
5
3
.7

3
8
6
.4

1
1
1

1
9
0
9
4
6
7
-
1
 1

0
X

1
1
7
8
4
0
8
2
.7

4
7
4
5
1
0
7
0
.3

1
9
1
.5

4
3
4
0
8
8
.0

5
8
4
.2

3
3
7
9
2
9
6
.1

0
9
2
.5

1
8
9
0
8
3
.4

8
8
7
.0

1
1
2

1
9
0
9
4
6
7
-
2
 1

0
X

1
1
9
9
3
8
7
3
.5

7
7
5
5
3
6
4
0
.7

2
9
2
.8

4
3
2
9
9
6
.7

6
8
4
.0

3
3
9
1
9
0
4
.7

4
9
2
.9

1
8
5
3
7
6
.4

9
8
5
.3

1
1
3

1
9
0
9
4
6
7
-
3
 1

0
X

1
2
1
3
6
0
8
8
.1

5
7
5
7
9
1
5
4
.8

8
9
3
.1

4
4
1
4
3
9
.4

7
8
5
.6

3
4
1
7
5
5
0
.8

9
9
3
.6

1
8
8
5
2
9
.0

2
8
6
.8

1
1
4

1
9
0
9
4
6
7
-
4
 1

0
X

1
2
3
1
7
8
3
7
.7

3
7
6
3
8
3
0
1
.9

7
9
3
.8

4
4
6
2
1
3
.7

0
8
6
.6

3
4
5
1
7
5
8
.5

9
9
4
.5

1
8
9
3
3
8
.3

6
8
7
.1

1
1
5

1
9
0
9
4
6
7
-
5
 1

0
X

1
2
6
1
4
0
4
9
.8

1
7
6
9
5
6
7
5
.9

3
9
4
.5

4
4
2
9
1
7
.3

1
8
5
.9

3
4
8
1
3
8
7
.9

7
9
5
.3

1
9
0
9
9
3
.6

2
8
7
.9

1
1
6

1
9
0
9
4
6
7
-
6
 1

0
X

1
2
4
9
3
7
9
3
.9

8
7
6
7
0
7
1
3
.2

2
9
4
.2

4
4
3
7
4
2
.9

2
8
6
.1

3
4
8
4
5
8
5
.1

6
9
5
.4

1
9
0
1
7
5
.9

2
8
7
.5

1
1
7

1
9
0
9
4
6
7
-
7
 1

0
X

1
1
9
4
6
5
6
0
.6

6
7
4
7
2
2
9
3
.2

2
9
1
.8

4
3
1
0
7
6
.1

7
8
3
.6

3
3
9
2
9
2
5
.0

5
9
2
.9

1
8
4
0
5
2
.0

3
8
4
.7

1
1
8

1
9
0
9
4
6
7
-
8
 1

0
X

1
1
4
5
2
8
7
0
.2

5
7
2
5
4
5
9
9
.4

8
8
9
.1

4
4
0
3
8
2
.0

5
8
5
.4

3
2
6
1
7
4
0
.5

8
8
9
.3

1
8
5
0
6
4
.4

6
8
5
.2

1
1
9

C
C

V
1
2
1
8
4
5
1
6
.4

8
7
5
3
6
3
3
3
.0

1
9
2
.5

4
3
6
2
3
5
.9

4
8
4
.6

3
3
5
1
2
6
8
.3

9
9
1
.8

1
8
1
2
5
1
.7

8
8
3
.4

1
2
0

C
C

B
1
0
7
7
4
5
1
6
.5

1
6
8
0
0
0
3
9
.2

8
8
3
.5

3
8
6
7
8
9
.0

6
7
5
.0

3
0
2
7
7
0
8
.1

9
8
2
.9

1
6
2
0
1
1
.0

0
7
4
.6

1
2
1

1
9
0
9
4
6
7
-
9
 1

0
X

1
1
9
7
7
6
0
4
.4

1
7
3
6
7
2
8
8
.4

3
9
0
.5

4
3
4
1
9
3
.5

2
8
4
.2

3
3
4
3
7
8
9
.5

3
9
1
.6

1
8
5
4
7
6
.8

5
8
5
.4

1
2
2

1
9
0
9
4
6
7
-
1
0
 1

0
X

1
1
9
9
5
6
7
6
.4

9
7
4
5
1
3
4
8
.4

3
9
1
.5

4
3
8
7
1
9
.5

4
8
5
.1

3
3
8
5
6
4
6
.5

1
9
2
.7

1
8
7
1
1
9
.0

3
8
6
.1

1
2
3

1
9
0
9
4
6
7
-
1
1
 1

0
X

1
2
2
4
7
0
7
2
.3

2
7
5
4
4
9
5
0
.1

0
9
2
.7

4
4
1
0
3
3
.0

4
8
5
.6

3
4
1
7
9
5
1
.4

1
9
3
.6

1
9
0
2
2
8
.6

4
8
7
.6

1
2
4

1
9
0
9
4
6
7
-
1
2
 1

0
X

1
2
9
8
3
6
8
1
.0

5
7
9
9
8
9
1
9
.8

8
9
8
.2

4
4
3
8
9
9
.7

7
8
6
.1

3
6
1
5
3
3
4
.9

4
9
9
.0

1
9
1
3
9
8
.1

0
8
8
.1

174 of 371



P
ag

e
 8

5
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

IS
T
D

 T
ab

le

4
5
  
S
c
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

2
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

1
2
5

1
9
0
9
4
8
1
-
5
 1

0
X

1
2
1
4
5
8
5
3
.1

5
7
5
9
5
6
6
0
.3

1
9
3
.3

4
3
9
5
8
1
.3

0
8
5
.3

3
4
2
1
7
6
8
.7

0
9
3
.7

1
8
8
1
8
5
.0

0
8
6
.6

1
2
6

1
9
0
9
4
8
1
-
1
3
 1

0
X

1
2
0
5
3
6
8
6
.9

0
7
5
5
2
2
8
1
.5

6
9
2
.7

4
3
8
2
9
9
.2

3
8
5
.0

3
4
1
6
8
4
7
.3

4
9
3
.6

1
8
5
9
0
5
.8

2
8
5
.6

1
2
7

1
9
0
9
4
8
1
-
1
3
L
 5

0
X

1
1
4
3
4
7
4
8
.1

6
7
1
8
1
0
6
3
.6

4
8
8
.2

4
1
3
8
3
9
.9

8
8
0
.3

3
1
6
6
8
2
4
.4

3
8
6
.7

1
7
4
1
3
1
.0

2
8
0
.1

1
2
8

1
9
0
9
4
8
1
-
1
3
M

S
 .
..

1
2
0
8
5
9
4
9
.8

2
7
5
0
4
0
0
5
.5

1
9
2
.1

4
2
9
5
6
3
.3

9
8
3
.3

3
3
6
1
8
1
1
.5

1
9
2
.1

1
8
3
2
5
8
.0

2
8
4
.3

1
2
9

1
9
0
9
4
8
1
-
1
3
M

S
D

...
1
1
8
9
5
4
9
9
.8

2
7
4
2
5
5
4
2
.3

9
9
1
.2

4
2
9
9
9
4
.8

4
8
3
.4

3
3
1
2
5
4
9
.9

5
9
0
.7

1
8
1
5
0
9
.8

7
8
3
.5

1
3
0

1
9
0
9
4
8
1
-
1
3
A

 1
0
X

1
1
9
6
5
9
0
8
.1

6
7
4
3
5
9
1
7
.3

9
9
1
.3

4
3
2
0
0
2
.0

1
8
3
.8

3
3
3
4
6
4
2
.2

4
9
1
.3

1
8
2
8
8
9
.8

5
8
4
.2

1
3
1

C
C

V
1
2
8
2
0
0
0
5
.6

4
7
8
7
0
1
4
5
.5

1
9
6
.6

4
4
0
7
9
7
.6

4
8
5
.5

3
5
0
4
3
4
0
.1

5
9
6
.0

1
8
3
3
6
7
.4

1
8
4
.4

1
3
2

C
C

B
1
0
9
9
8
5
7
3
.5

9
6
8
9
2
2
0
4
.2

7
8
4
.6

3
9
8
6
4
4
.5

6
7
7
.3

3
1
0
1
5
0
8
.2

8
8
4
.9

1
6
5
9
7
2
.5

6
7
6
.4

1
3
3

1
9
0
9
5
1
1
-
1
 1

0
X

1
2
6
2
3
0
9
2
.3

1
7
5
6
1
4
1
7
.3

9
9
2
.9

4
4
4
6
0
9
.3

5
8
6
.3

3
5
2
0
0
7
7
.1

4
9
6
.4

1
9
7
1
4
2
.1

2
9
0
.7

1
3
4

1
9
0
9
5
1
1
-
2
 1

0
X

1
2
9
0
4
4
3
2
.3

1
7
8
8
2
1
3
5
.0

9
9
6
.8

4
7
2
2
9
1
.9

8
9
1
.6

3
5
3
3
0
9
0
.2

6
9
6
.7

1
9
9
8
9
3
.2

8
9
2
.0

1
3
5

1
9
0
9
5
1
1
-
3
 1

0
X

1
3
7
5
5
8
8
5
.2

1
8
2
9
3
2
7
2
.5

9
1
0
1
.8

4
9
7
1
3
4
.9

2
9
6
.4

3
6
9
6
7
8
9
.2

1
1
0
1
.2

2
1
0
7
1
8
.0

7
9
7
.0

1
3
6

1
9
0
9
5
1
1
-
4
 1

0
X

1
2
7
3
8
6
1
1
.0

6
7
7
7
7
7
8
9
.8

9
9
5
.5

4
4
7
8
6
6
.2

9
8
6
.9

3
4
6
1
7
4
5
.7

8
9
4
.8

1
9
0
3
5
5
.3

5
8
7
.6

1
3
7

1
9
0
9
5
1
1
-
5
 1

0
X

1
2
4
9
7
3
9
7
.7

3
7
6
7
3
6
6
1
.5

5
9
4
.2

4
4
1
1
6
2
.9

4
8
5
.6

3
4
3
7
7
8
8
.0

7
9
4
.1

1
8
5
8
4
1
.5

2
8
5
.5

1
3
8

1
9
0
9
5
1
1
-
6
 1

0
X

1
2
4
5
4
8
8
3
.1

5
7
6
0
9
5
6
5
.3

0
9
3
.4

4
3
6
5
7
3
.5

0
8
4
.7

3
4
1
0
2
0
9
.4

3
9
3
.4

1
8
5
7
4
4
.8

1
8
5
.5

1
3
9

R
IN

S
E

1
1
3
7
9
6
2
9
.0

0
7
1
6
7
0
3
4
.4

8
8
8
.0

4
1
6
3
4
0
.5

4
8
0
.8

3
4
0
3
7
4
1
.6

1
9
3
.2

1
8
6
0
3
9
.2

7
8
5
.6

1
4
0

R
IN

S
E

1
0
9
7
5
5
3
0
.2

5
6
9
7
4
9
6
4
.9

0
8
5
.7

4
1
8
4
3
8
.2

0
8
1
.2

3
3
1
0
8
5
5
.7

9
9
0
.7

1
8
5
1
2
8
.7

3
8
5
.2

1
4
1

C
C

V
1
1
9
5
9
0
9
8
.9

9
7
4
0
5
7
6
4
.0

6
9
0
.9

4
3
5
2
9
5
.0

6
8
4
.4

3
2
7
5
9
6
9
.7

4
8
9
.7

1
8
0
0
5
8
.0

3
8
2
.9

1
4
2

C
C

B
1
0
4
7
8
8
1
9
.8

4
6
6
5
4
8
3
8
.0

3
8
1
.7

3
8
5
4
6
6
.7

9
7
4
.8

2
9
5
4
4
2
0
.8

9
8
0
.9

1
6
1
2
9
4
.5

1
7
4
.2

1
4
3

IP
1
9
1
0
0
2
-
2
M

B
 .
..

1
0
5
2
5
6
0
5
.0

5
6
6
2
6
8
5
9
.0

7
8
1
.4

3
8
5
3
4
5
.3

2
7
4
.8

2
9
8
3
9
8
6
.7

3
8
1
.7

1
6
5
3
0
7
.6

3
7
6
.1

1
4
4

IM
1
9
1
0
0
2
-
2
L
C

S
...

1
1
3
1
5
2
4
4
.4

1
7
1
6
0
1
8
7
.1

9
8
7
.9

4
1
9
7
5
3
.2

9
8
1
.4

3
2
2
2
3
1
0
.4

7
8
8
.2

1
7
6
9
5
6
.7

7
8
1
.4

1
4
5

1
9
0
9
2
1
7
-
2
 1

0
X

1
1
1
7
7
2
8
9
.8

3
7
0
5
8
0
9
5
.1

0
8
6
.7

4
1
1
0
5
7
.0

8
7
9
.7

3
2
1
8
0
8
2
.5

6
8
8
.1

1
7
6
1
2
3
.9

5
8
1
.1

1
4
6

1
9
0
9
2
1
7
-
2
L
 5

0
X

1
0
8
4
2
5
1
9
.4

2
6
8
0
1
8
5
7
.8

2
8
3
.5

4
0
0
9
5
9
.4

5
7
7
.8

3
0
2
9
7
4
8
.3

9
8
3
.0

1
6
5
0
1
8
.0

0
7
6
.0

1
4
7

1
9
0
9
2
1
7
-
2
M

S
 1

0
X

1
1
4
1
7
6
7
9
.4

1
7
1
5
1
4
3
3
.0

2
8
7
.8

4
1
9
7
0
6
.7

6
8
1
.4

3
2
1
6
4
3
7
.8

7
8
8
.1

1
7
7
8
0
7
.8

6
8
1
.8

1
4
8

1
9
0
9
2
1
7
-
2
M

S
D

 .
..

1
1
3
8
2
5
4
0
.6

6
7
1
3
1
3
5
0
.1

0
8
7
.6

4
2
0
6
9
8
.3

1
8
1
.6

3
1
9
5
1
4
0
.6

8
8
7
.5

1
7
6
8
4
5
.1

0
8
1
.4

1
4
9

1
9
0
9
2
1
7
-
2
A

 1
0
X

1
1
7
1
0
9
9
4
.4

1
7
3
1
8
5
4
6
.9

7
8
9
.9

4
2
0
2
0
3
.7

5
8
1
.5

3
2
4
3
9
3
3
.7

0
8
8
.8

1
7
6
7
6
1
.6

1
8
1
.4

1
5
0

1
9
0
9
2
1
7
-
3
 1

0
X

1
1
0
6
7
2
1
0
.6

7
7
0
6
3
1
4
9
.9

0
8
6
.7

4
1
7
5
5
2
.7

8
8
1
.0

3
1
6
8
4
1
0
.9

9
8
6
.8

1
7
8
2
1
2
.6

9
8
2
.0

1
5
1

1
9
0
9
2
1
7
-
6
 1

0
X

1
0
0
1
8
5
3
4
.6

4
6
4
0
7
1
3
9
.0

7
7
8
.7

3
7
5
7
9
9
.6

7
7
2
.9

2
9
0
9
4
3
0
.5

8
7
9
.7

1
5
9
6
4
1
.1

5
7
3
.5

1
5
2

1
9
0
9
2
1
7
-
7
 1

0
X

1
0
1
6
0
0
3
2
.5

6
6
4
4
2
2
1
3
.6

5
7
9
.1

3
7
6
7
6
9
.2

7
7
3
.1

2
9
3
8
5
9
0
.6

8
8
0
.5

1
6
0
7
0
1
.4

1
7
4
.0

1
5
3

C
C

V
1
1
4
0
9
7
3
3
.5

8
7
1
5
7
1
8
9
.6

9
8
7
.9

4
2
0
9
8
3
.0

5
8
1
.7

3
1
7
5
3
3
2
.7

6
8
7
.0

1
7
4
4
2
3
.9

1
8
0
.3

1
5
4

C
C

B
1
0
3
2
3
5
1
8
.1

8
6
5
0
7
6
9
9
.9

0
7
9
.9

3
7
7
7
2
8
.9

9
7
3
.3

2
9
0
2
1
4
7
.6

6
7
9
.5

1
5
7
7
5
6
.2

2
7
2
.6

1
5
5

1
9
0
9
2
1
7
-
8
 1

0
X

1
1
1
2
6
8
1
6
.9

2
7
0
1
2
7
3
7
.1

9
8
6
.1

4
0
8
4
5
9
.7

5
7
9
.2

3
1
5
5
7
4
4
.1

2
8
6
.4

1
7
4
4
8
0
.6

8
8
0
.3

175 of 371



P
ag

e
 8

6
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

IS
T
D

 T
ab

le

4
5
  
S
c
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

2
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

1
5
6

1
9
0
9
2
1
7
-
9
 1

0
X

1
1
0
8
9
1
0
0
.6

7
7
0
3
8
0
6
0
.3

2
8
6
.4

4
1
9
9
4
3
.3

0
8
1
.5

3
1
6
4
5
6
9
.6

4
8
6
.7

1
7
5
7
0
4
.1

2
8
0
.9

1
5
7

1
9
0
9
2
3
2
-
1
 1

0
X

1
1
0
7
4
4
5
2
.7

5
7
0
2
5
0
5
3
.4

4
8
6
.3

4
1
2
7
3
2
.5

5
8
0
.1

3
1
6
3
0
8
5
.5

8
8
6
.6

1
7
3
9
7
8
.5

6
8
0
.1

1
5
8

1
9
0
9
2
3
2
-
2
 1

0
X

1
1
1
7
9
5
5
2
.3

3
7
0
4
6
3
1
7
.6

0
8
6
.5

4
1
6
3
8
0
.1

6
8
0
.8

3
1
5
1
8
2
4
.3

3
8
6
.3

1
7
5
4
1
1
.9

2
8
0
.7

1
5
9

1
9
0
9
2
3
2
-
3
 1

0
X

1
1
1
2
1
0
7
3
.5

8
7
0
7
0
8
7
2
.6

0
8
6
.8

4
1
1
3
7
4
.9

2
7
9
.8

3
1
3
8
2
2
9
.6

4
8
5
.9

1
7
3
8
9
7
.5

0
8
0
.0

1
6
0

1
9
0
9
2
3
2
-
4
 1

0
X

1
1
1
5
2
0
1
0
.2

5
7
0
4
3
1
2
0
.1

0
8
6
.5

4
1
2
5
6
0
.8

9
8
0
.0

3
1
0
8
4
3
0
.0

6
8
5
.1

1
7
5
6
7
6
.8

0
8
0
.9

1
6
1

1
9
0
9
2
4
1
-
3
 1

0
X

1
1
2
4
5
1
8
4
.0

0
7
0
4
9
3
5
5
.7

3
8
6
.6

4
1
6
2
6
7
.4

4
8
0
.8

3
1
4
7
4
1
1
.5

2
8
6
.2

1
7
3
9
3
3
.9

1
8
0
.1

1
6
2

1
9
0
9
2
4
1
-
4
 1

0
X

1
1
2
8
4
1
4
4
.0

0
7
1
0
9
6
8
6
.5

6
8
7
.3

4
1
4
1
8
6
.6

2
8
0
.3

3
1
5
4
1
1
8
.1

8
8
6
.4

1
7
2
7
6
1
.8

7
7
9
.5

1
6
3

1
9
0
9
2
4
1
-
5
 1

0
X

1
1
4
1
7
1
6
0
.2

5
7
1
5
0
2
4
1
.1

4
8
7
.8

4
1
8
4
6
8
.9

9
8
1
.2

3
1
8
9
0
2
4
.0

1
8
7
.3

1
7
5
0
2
6
.0

8
8
0
.6

1
6
4

1
9
0
9
2
4
1
-
6
 1

0
X

1
1
1
3
2
6
3
4
.0

0
7
0
0
4
5
2
0
.7

3
8
6
.0

4
0
7
1
6
5
.0

8
7
9
.0

3
1
1
2
1
7
9
.1

2
8
5
.2

1
7
3
1
3
6
.1

3
7
9
.7

1
6
5

C
C

V
1
1
6
9
1
5
8
3
.1

6
7
2
6
5
5
0
5
.1

0
8
9
.2

4
2
2
5
7
7
.6

9
8
2
.0

3
2
2
8
8
3
6
.2

0
8
8
.4

1
7
2
5
0
0
.1

5
7
9
.4

1
6
6

C
C

B
1
0
5
0
9
7
9
1
.7

2
6
6
2
3
2
8
2
.4

0
8
1
.3

3
8
4
1
3
8
.5

6
7
4
.5

2
9
2
8
7
6
5
.0

6
8
0
.2

1
5
8
2
4
1
.3

1
7
2
.8

1
6
7

1
9
0
9
2
4
1
-
7
 1

0
X

1
1
3
2
3
7
0
1
.0

8
7
1
0
7
9
5
0
.5

2
8
7
.3

4
1
6
1
2
1
.6

5
8
0
.7

3
1
8
5
5
2
9
.0

2
8
7
.2

1
7
5
1
6
5
.0

0
8
0
.6

1
6
8

1
9
0
9
2
4
1
-
8
 1

0
X

1
1
3
3
5
7
6
4
.4

2
7
1
6
0
6
9
4
.6

9
8
7
.9

4
1
4
5
7
0
.4

3
8
0
.4

3
1
6
1
9
6
7
.6

6
8
6
.6

1
7
5
0
6
7
.4

3
8
0
.6

1
6
9

1
9
0
9
2
4
1
-
9
 1

0
X

1
0
3
7
3
2
6
0
.4

7
6
6
0
5
6
7
0
.5

3
8
1
.1

3
8
4
4
9
1
.0

8
7
4
.6

2
9
4
7
7
5
2
.9

8
8
0
.7

1
6
1
8
4
8
.5

4
7
4
.5

1
7
0

1
9
0
9
2
4
1
-
1
0
 1

0
X

1
0
4
8
9
0
5
1
.9

3
6
6
5
3
3
3
6
.1

5
8
1
.7

3
8
5
3
1
9
.9

3
7
4
.7

2
9
8
0
0
1
3
.3

9
8
1
.6

1
6
2
1
1
4
.7

7
7
4
.6

1
7
1

1
9
0
9
4
3
8
-
5
 1

0
X

1
3
9
5
3
5
8
8
.5

4
8
4
1
8
1
0
1
.9

6
1
0
3
.4

4
6
9
1
3
9
.7

4
9
1
.0

3
7
3
5
3
6
0
.4

7
1
0
2
.3

1
9
7
4
4
2
.4

0
9
0
.9

1
7
2

1
9
0
9
4
3
8
-
6
 1

0
X

1
3
2
2
2
3
6
5
.6

3
8
0
3
1
7
0
5
.9

2
9
8
.6

4
6
1
7
9
9
.2

7
8
9
.6

3
5
6
7
8
8
4
.2

2
9
7
.7

1
9
3
0
8
7
.3

8
8
8
.9

1
7
3

R
IN

S
E

1
0
7
3
4
7
9
6
.7

1
6
8
7
0
6
8
3
.0

2
8
4
.4

4
0
4
4
7
5
.9

8
7
8
.5

3
1
8
7
3
7
0
.1

6
8
7
.3

1
7
5
6
3
8
.2

2
8
0
.8

1
7
4

R
IN

S
E

1
0
4
7
8
1
3
5
.0

5
6
6
7
8
7
5
8
.4

4
8
2
.0

4
0
2
3
6
9
.8

2
7
8
.1

3
1
5
0
0
2
2
.8

7
8
6
.3

1
7
4
7
2
5
.0

4
8
0
.4

1
7
5

C
C

V
1
1
4
9
6
3
3
4
.0

0
7
1
2
5
0
5
9
.2

7
8
7
.5

4
2
4
8
2
5
.2

8
8
2
.4

3
1
6
8
5
5
2
.2

4
8
6
.8

1
7
5
8
7
5
.5

4
8
0
.9

1
7
6

C
C

B
1
0
4
7
3
8
9
5
.6

8
6
5
9
9
2
7
2
.1

9
8
1
.0

3
8
0
4
2
7
.0

3
7
3
.8

2
9
4
8
8
0
7
.2

5
8
0
.7

1
6
0
2
6
1
.1

6
7
3
.8

1
7
7

F
P

1
9
0
9
2
7
-
3
M

B
...

1
0
4
6
4
0
7
1
.9

3
6
5
8
5
2
9
4
.2

8
8
0
.9

3
8
4
5
1
0
.7

9
7
4
.6

2
9
0
5
7
8
3
.8

1
7
9
.6

1
5
9
4
3
4
.7

7
7
3
.4

1
7
8

Z
Z
Z

1
7
9

IM
1
9
0
9
3
0
-
3
L
C

S
...

1
1
4
1
6
0
9
7
.3

3
7
1
5
6
5
0
1
.9

8
8
7
.9

4
2
0
8
7
9
.0

4
8
1
.6

3
1
5
7
9
0
6
.4

1
8
6
.5

1
7
5
3
1
4
.8

2
8
0
.7

1
8
0

1
9
0
9
4
7
9
-
1
 1

0
X

1
1
7
7
2
8
1
3
.1

6
7
2
7
9
0
7
2
.8

1
8
9
.4

4
2
3
4
9
2
.6

4
8
2
.2

3
2
2
2
9
6
9
.3

3
8
8
.3

1
7
6
2
8
6
.2

2
8
1
.1

1
8
1

1
9
0
9
4
7
9
-
2
 1

0
X

1
1
7
7
1
8
6
9
.8

2
7
2
7
6
4
0
5
.9

4
8
9
.4

4
2
7
3
2
2
.7

4
8
2
.9

3
2
0
6
7
3
8
.3

9
8
7
.8

1
7
7
0
4
8
.0

8
8
1
.5

1
8
2

1
9
0
9
5
1
3
-
1
 1

0
X

1
1
9
2
5
1
4
0
.6

5
7
2
6
0
2
9
8
.4

4
8
9
.2

4
2
4
8
6
5
.5

5
8
2
.4

3
2
1
4
3
1
9
.2

2
8
8
.0

1
7
7
3
0
4
.4

5
8
1
.6

1
8
3

1
9
0
9
5
1
3
-
1
L
 5

0
X

1
1
7
3
8
9
0
7
.3

3
7
2
2
3
7
3
8
.0

2
8
8
.7

4
2
9
1
1
7
.4

3
8
3
.2

3
2
1
8
2
7
7
.6

6
8
8
.1

1
7
7
4
4
1
.9

6
8
1
.7

1
8
4

1
9
0
9
5
1
3
-
1
M

S
 1

0
X

1
2
1
4
1
0
6
6
.9

0
7
3
6
6
4
7
7
.3

9
9
0
.5

4
3
0
5
1
5
.7

6
8
3
.5

3
2
6
3
8
9
3
.3

9
8
9
.4

1
7
9
4
6
2
.3

8
8
2
.6

1
8
5

1
9
0
9
5
1
3
-
1
M

S
D

 .
..

1
2
3
2
6
9
0
4
.4

0
7
4
3
6
7
1
0
.7

2
9
1
.3

4
3
3
3
3
2
.7

8
8
4
.1

3
3
0
4
4
7
6
.2

0
9
0
.5

1
8
2
2
9
1
.8

0
8
3
.9

1
8
6

1
9
0
9
5
1
3
-
1
A

 1
0
X

1
2
3
7
4
6
5
8
.9

8
7
4
7
8
1
0
4
.2

6
9
1
.8

4
3
7
1
5
2
.9

9
8
4
.8

3
3
0
7
1
9
9
.9

5
9
0
.6

1
8
1
7
3
2
.9

7
8
3
.6

176 of 371



P
ag

e
 8

7
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

IS
T
D

 T
ab

le

4
5
  
S
c
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

2
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

1
8
7

C
C

V
1
1
8
6
4
5
1
2
.3

2
7
3
8
9
5
1
3
.8

5
9
0
.7

4
2
9
9
4
9
.0

7
8
3
.4

3
2
6
9
3
9
4
.7

4
8
9
.5

1
7
8
1
3
6
.2

5
8
2
.0

1
8
8

C
C

B
1
0
4
8
7
4
0
8
.1

8
6
6
8
5
0
2
4
.4

8
8
2
.1

3
8
8
2
9
0
.9

7
7
5
.3

2
9
5
4
0
9
8
.7

0
8
0
.9

1
6
1
8
2
6
.0

5
7
4
.5

1
8
9

1
9
0
9
5
1
3
-
2
 1

0
X

1
1
8
4
1
3
5
0
.6

6
7
2
4
1
1
2
4
.8

9
8
8
.9

4
3
0
4
1
2
.9

6
8
3
.5

3
2
0
3
2
8
8
.2

9
8
7
.7

1
7
9
5
1
8
.8

8
8
2
.6

1
9
0

1
9
0
9
5
1
4
-
1
 1

0
X

1
1
9
7
1
3
9
5
.2

4
7
2
8
4
7
5
1
.9

8
8
9
.5

4
3
0
9
1
2
.4

7
8
3
.6

3
2
3
1
9
9
4
.2

2
8
8
.5

1
8
0
9
6
7
.4

2
8
3
.3

1
9
1

1
9
0
9
5
1
4
-
2
 1

0
X

1
2
0
1
2
1
5
6
.0

7
7
3
3
0
1
5
9
.8

9
9
0
.0

4
3
6
1
1
3
.1

3
8
4
.6

3
2
7
8
1
8
0
.9

9
8
9
.8

1
8
0
3
5
7
.5

1
8
3
.0

1
9
2

1
9
0
9
5
2
6
-
1
 1

0
X

1
1
6
7
6
1
5
8
.5

8
7
3
0
0
7
0
6
.1

4
8
9
.7

4
3
1
4
7
8
.4

6
8
3
.7

3
2
4
0
4
5
3
.4

9
8
8
.7

1
7
8
2
8
0
.1

9
8
2
.1

1
9
3

1
9
0
9
5
2
6
-
1
L
 5

0
X

1
1
1
4
4
4
6
3
.5

8
7
0
1
1
3
4
8
.4

4
8
6
.1

4
2
0
3
2
5
.7

9
8
1
.5

3
0
9
6
5
1
4
.8

5
8
4
.8

1
7
5
1
7
4
.5

0
8
0
.6

1
9
4

1
9
0
9
5
2
6
-
1
M

S
 1

0
X

1
1
7
7
2
8
7
0
.6

6
7
3
0
6
1
4
2
.1

8
8
9
.7

4
3
4
1
8
8
.2

2
8
4
.2

3
2
3
5
6
7
9
.9

5
8
8
.6

1
8
0
0
7
4
.4

6
8
2
.9

1
9
5

1
9
0
9
5
2
6
-
1
M

S
D

 .
..

1
1
6
3
6
4
3
7
.7

5
7
2
4
9
3
3
1
.5

6
8
9
.0

4
2
6
9
1
8
.6

0
8
2
.8

3
2
0
2
3
9
8
.9

1
8
7
.7

1
7
8
2
1
6
.9

8
8
2
.0

1
9
6

1
9
0
9
5
2
6
-
1
A

 1
0
X

1
1
6
8
0
5
5
3
.5

8
7
2
8
1
8
3
0
.5

2
8
9
.4

4
3
1
2
0
8
.9

0
8
3
.7

3
2
3
3
1
7
5
.6

8
8
8
.5

1
7
6
7
0
4
.7

6
8
1
.3

1
9
7

1
9
0
9
5
2
6
-
2
 1

0
X

1
1
4
3
0
5
1
1
.0

8
7
2
5
4
3
1
6
.9

8
8
9
.1

4
2
7
8
8
3
.8

4
8
3
.0

3
1
8
3
8
9
4
.0

2
8
7
.2

1
7
9
1
8
8
.7

4
8
2
.5

1
9
8

1
9
0
9
5
4
9
-
1
 1

0
X

1
1
5
8
4
7
6
6
.0

8
7
2
4
3
4
9
4
.0

6
8
9
.0

4
3
3
7
6
1
.4

8
8
4
.1

3
2
0
1
2
0
2
.9

7
8
7
.7

1
7
7
4
1
9
.6

4
8
1
.7

1
9
9

C
C

V
1
1
7
6
4
2
4
0
.2

4
7
3
7
1
4
0
3
.2

2
9
0
.5

4
2
7
5
2
0
.7

0
8
2
.9

3
2
6
6
9
0
5
.0

6
8
9
.5

1
7
9
1
6
1
.1

7
8
2
.5

2
0
0

C
C

B
1
0
5
3
7
0
2
3
.5

9
6
6
9
5
4
5
4
.2

8
8
2
.2

3
9
3
3
0
1
.2

3
7
6
.3

2
9
7
7
5
7
7
.3

5
8
1
.5

1
6
5
6
0
6
.6

8
7
6
.2

2
0
1

1
9
0
9
5
4
9
-
2
 1

0
X

1
1
6
0
7
2
1
9
.0

0
7
2
1
8
9
2
4
.8

9
8
8
.6

4
3
0
6
5
3
.9

4
8
3
.5

3
2
0
9
7
2
0
.4

7
8
7
.9

1
7
9
6
8
4
.1

5
8
2
.7

2
0
2

1
9
0
9
5
4
9
-
3
 1

0
X

1
1
6
3
4
6
6
4
.4

1
7
2
8
0
0
3
1
.3

5
8
9
.4

4
3
0
2
0
4
.6

8
8
3
.5

3
2
1
0
4
6
7
.9

7
8
7
.9

1
7
9
5
1
2
.1

6
8
2
.6

2
0
3

1
9
0
9
5
5
2
-
1
 1

0
X

1
2
3
4
7
9
6
1
.0

7
7
3
0
9
5
4
3
.4

4
8
9
.8

4
2
2
7
0
1
.1

9
8
2
.0

3
2
5
6
1
0
2
.9

7
8
9
.2

1
7
5
6
3
9
.0

9
8
0
.8

2
0
4

1
9
0
9
5
5
2
-
2
 1

0
X

1
2
3
9
8
4
4
2
.3

2
7
3
2
7
2
0
2
.3

9
9
0
.0

4
2
0
0
5
8
.2

1
8
1
.5

3
2
3
0
4
1
2
.9

8
8
8
.5

1
7
5
2
2
2
.0

7
8
0
.6

2
0
5

1
9
0
9
5
5
3
-
1
 1

0
X

1
2
5
6
1
0
0
7
.3

1
7
3
8
3
9
5
9
.8

9
9
0
.7

4
2
3
6
2
5
.7

1
8
2
.2

3
2
5
9
4
1
2
.4

5
8
9
.3

1
7
6
2
3
5
.6

9
8
1
.1

2
0
6

1
9
0
9
5
5
3
-
2
 1

0
X

1
2
6
2
5
3
9
1
.0

6
7
4
0
5
2
8
0
.7

2
9
0
.9

4
2
5
0
3
6
.6

7
8
2
.5

3
2
6
8
4
8
6
.7

2
8
9
.5

1
7
7
8
9
0
.7

3
8
1
.9

2
0
7

R
IN

S
E

1
0
5
4
5
9
6
0
.8

8
6
7
9
2
2
7
7
.4

0
8
3
.4

4
0
2
0
3
7
.3

6
7
8
.0

3
1
6
6
9
6
1
.1

0
8
6
.7

1
7
5
6
8
0
.5

6
8
0
.9

2
0
8

R
IN

S
E

1
0
4
1
7
7
8
6
.3

0
6
6
6
2
0
9
0
.5

3
8
1
.8

3
9
9
7
7
6
.8

7
7
7
.6

3
1
3
0
5
6
1
.8

3
8
5
.7

1
7
7
9
1
4
.4

2
8
1
.9

2
0
9

C
C

V
1
1
4
5
7
3
4
0
.6

6
7
1
3
6
9
4
6
.5

6
8
7
.6

4
2
3
5
3
7
.9

4
8
2
.2

3
1
7
9
9
7
5
.1

6
8
7
.1

1
7
5
9
2
8
.0

4
8
1
.0

2
1
0

C
C

B
1
0
3
9
0
5
1
8
.5

9
6
6
1
6
1
2
1
.1

5
8
1
.2

3
8
4
4
8
5
.7

1
7
4
.6

2
9
1
9
6
0
7
.8

7
7
9
.9

1
6
1
0
6
4
.6

5
7
4
.1

2
1
1

IP
1
9
1
0
0
4
-
5
M

B
 .
..

1
0
5
9
5
7
8
6
.0

9
6
7
3
3
2
6
6
.9

8
8
2
.7

3
9
0
3
9
5
.1

3
7
5
.7

2
9
8
5
3
8
7
.7

7
8
1
.8

1
6
2
6
7
0
.4

5
7
4
.9

2
1
2

IM
1
9
1
0
0
4
-
5
L
C

S
...

1
1
4
2
7
0
9
2
.7

5
7
2
2
7
8
4
8
.6

4
8
8
.8

4
2
2
0
4
5
.0

2
8
1
.9

3
2
0
4
8
9
3
.7

0
8
7
.8

1
7
7
2
7
2
.3

0
8
1
.6

2
1
3

1
9
0
9
5
6
4
-
2
1
 1

0
X

1
1
6
4
6
0
6
2
.7

4
7
4
1
1
1
2
6
.5

5
9
1
.0

4
2
7
8
8
8
.3

1
8
3
.0

3
2
4
9
7
3
2
.8

7
8
9
.0

1
7
8
9
3
5
.5

9
8
2
.4

2
1
4

1
9
0
9
5
6
4
-
2
2
 1

0
X

1
1
9
3
8
0
1
7
.7

4
7
3
8
1
3
3
0
.7

3
9
0
.6

4
4
1
6
2
9
.9

8
8
5
.7

3
2
1
9
2
7
8
.7

0
8
8
.2

1
7
9
6
6
1
.1

2
8
2
.7

2
1
5

1
9
0
9
5
6
5
-
1
 1

0
X

1
2
0
6
5
6
8
1
.0

7
7
5
1
7
9
6
0
.0

9
9
2
.3

4
4
0
1
3
3
.1

2
8
5
.4

3
2
9
4
4
3
5
.6

8
9
0
.2

1
8
1
7
6
6
.4

5
8
3
.7

2
1
6

1
9
0
9
5
6
5
-
2
 1

0
X

1
2
2
7
1
7
7
8
.1

5
7
6
3
6
0
1
6
.1

4
9
3
.8

4
3
9
3
8
6
.6

5
8
5
.2

3
3
2
2
7
5
6
.7

2
9
1
.0

1
7
9
2
4
2
.4

9
8
2
.5

2
1
7

1
9
0
9
5
6
5
-
3
 1

0
X

1
2
0
1
8
5
6
2
.3

2
7
4
9
7
6
1
6
.7

7
9
2
.1

4
3
8
4
6
8
.9

5
8
5
.1

3
2
8
7
7
6
2
.7

6
9
0
.0

1
8
0
9
7
6
.7

8
8
3
.3

177 of 371



P
ag

e
 8

8
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

IS
T
D

 T
ab

le

4
5
  
S
c
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

2
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

2
1
8

1
9
0
9
5
6
5
-
3
L
 5

0
X

1
1
5
7
0
1
7
0
.2

5
7
2
3
9
8
7
9
.0

6
8
8
.9

4
2
8
2
1
2
.5

5
8
3
.1

3
2
0
3
0
6
2
.7

7
8
7
.7

1
7
7
0
5
2
.2

1
8
1
.5

2
1
9

1
9
0
9
5
6
5
-
3
M

S
 1

0
X

1
2
0
8
4
1
3
0
.2

4
7
5
1
3
9
7
1
.1

4
9
2
.3

4
3
9
3
5
3
.9

6
8
5
.2

3
2
7
1
5
5
7
.2

4
8
9
.6

1
7
9
7
5
1
.3

4
8
2
.7

2
2
0

1
9
0
9
5
6
5
-
3
M

S
D

 .
..

1
1
9
8
2
1
5
3
.5

7
7
4
5
0
5
0
4
.2

6
9
1
.5

4
3
0
4
8
2
.7

9
8
3
.5

3
2
5
4
0
5
3
.1

8
8
9
.1

1
7
9
5
0
7
.5

8
8
2
.6

2
2
1

C
C

V
1
1
8
8
8
0
8
8
.5

7
7
4
1
4
1
5
2
.8

1
9
1
.0

4
2
6
5
3
5
.3

8
8
2
.7

3
2
7
0
8
2
4
.9

5
8
9
.6

1
7
8
4
7
6
.6

6
8
2
.1

2
2
2

C
C

B
1
0
5
2
6
1
1
2
.5

5
6
6
6
2
9
9
4
.9

0
8
1
.8

3
8
9
5
6
5
.2

0
7
5
.6

2
9
7
3
3
6
0
.4

7
8
1
.4

1
6
4
2
4
9
.2

8
7
5
.6

2
2
3

1
9
0
9
5
6
5
-
3
A

 1
0
X

1
1
7
4
4
1
4
0
.6

6
7
3
6
3
6
2
8
.0

1
9
0
.4

4
3
2
7
7
5
.0

4
8
4
.0

3
2
2
4
9
8
9
.5

3
8
8
.3

1
7
9
0
3
8
.7

6
8
2
.4

2
2
4

1
9
0
9
5
6
5
-
4
 1

0
X

1
1
7
7
7
9
4
4
.4

1
7
4
2
5
8
1
4
.8

9
9
1
.2

4
2
9
3
3
1
.8

7
8
3
.3

3
2
6
4
1
8
5
.7

8
8
9
.4

1
7
9
4
0
0
.6

7
8
2
.6

2
2
5

1
9
0
9
5
6
5
-
5
 1

0
X

1
2
0
1
8
8
3
3
.5

7
7
4
8
8
7
6
4
.6

8
9
2
.0

4
3
0
5
8
9
.7

9
8
3
.5

3
2
8
5
4
1
4
.5

4
9
0
.0

1
7
9
6
0
9
.2

9
8
2
.7

2
2
6

1
9
0
9
5
6
5
-
6
 1

0
X

1
1
8
0
7
2
3
9
.4

1
7
4
5
1
0
4
0
.7

2
9
1
.5

4
3
1
8
6
0
.7

0
8
3
.8

3
2
4
0
3
4
6
.4

1
8
8
.7

1
7
8
0
8
5
.6

8
8
2
.0

2
2
7

1
9
0
9
5
9
4
-
1
 1

0
X

1
2
8
3
2
5
8
0
.6

4
7
4
3
5
3
1
7
.3

9
9
1
.3

4
1
0
7
2
9
.5

7
7
9
.7

3
2
8
7
0
5
4
.6

4
9
0
.0

1
7
2
1
3
2
.1

0
7
9
.2

2
2
8

Z
Z
Z

2
2
9

1
9
1
0
0
1
3
-
1
 1

0
X

1
0
7
9
9
5
1
1
.0

9
6
8
9
6
7
6
9
.6

9
8
4
.7

3
9
3
6
6
5
.7

3
7
6
.4

3
0
8
9
2
2
7
.0

4
8
4
.6

1
6
5
7
3
1
.4

1
7
6
.3

2
3
0

1
9
1
0
0
3
4
-
2
1
 1

0
X

1
1
6
0
7
2
7
1
.9

1
7
2
1
2
7
5
0
.7

2
8
8
.6

4
2
1
5
1
3
.9

6
8
1
.8

3
1
7
8
9
7
9
.5

3
8
7
.1

1
7
5
7
0
9
.2

9
8
0
.9

2
3
1

1
9
1
0
0
3
4
-
2
2
 1

0
X

1
1
8
6
9
2
1
3
.1

5
7
3
9
3
0
9
6
.1

4
9
0
.8

4
2
9
5
8
1
.4

5
8
3
.3

3
2
1
8
1
4
0
.8

9
8
8
.1

1
7
7
6
7
9
.5

2
8
1
.8

2
3
2

1
9
1
0
0
3
5
-
1
 1

0
X

1
2
0
2
0
8
6
0
.2

4
7
4
7
3
1
1
3
.0

1
9
1
.8

4
3
3
4
4
9
.5

9
8
4
.1

3
2
4
5
5
7
3
.9

1
8
8
.9

1
7
7
5
2
7
.2

1
8
1
.7

2
3
3

C
C

V
1
2
0
3
8
6
6
2
.7

4
7
4
5
1
7
5
9
.2

7
9
1
.5

4
1
7
8
8
4
.1

7
8
1
.1

3
2
9
3
3
3
1
.9

3
9
0
.2

1
7
3
9
3
6
.2

3
8
0
.1

2
3
4

C
C

B
1
0
2
8
9
3
7
2
.5

6
6
4
5
0
2
3
4
.0

7
7
9
.2

3
7
1
1
3
9
.7

6
7
2
.0

2
8
9
5
0
5
0
.0

6
7
9
.3

1
5
6
4
6
4
.7

9
7
2
.0

2
3
5

1
9
1
0
0
3
5
-
2
 1

0
X

1
1
4
2
8
1
1
8
.9

9
7
1
6
1
3
4
0
.7

3
8
7
.9

4
1
3
3
3
0
.8

1
8
0
.2

3
1
2
1
4
0
4
.0

1
8
5
.5

1
6
9
9
4
4
.2

3
7
8
.2

2
3
6

1
9
1
0
0
3
5
-
3
 1

0
X

1
1
7
0
6
2
8
2
.7

4
7
2
7
9
2
8
4
.2

7
8
9
.4

4
2
1
9
0
7
.7

5
8
1
.8

3
1
7
7
8
2
6
.8

3
8
7
.0

1
7
4
9
1
9
.7

0
8
0
.5

2
3
7

1
9
1
0
0
3
5
-
3
L
 5

0
X

1
1
3
5
8
3
0
4
.4

1
7
1
4
3
5
7
8
.8

5
8
7
.7

4
1
6
0
1
1
.7

0
8
0
.7

3
1
3
0
7
2
2
.4

5
8
5
.7

1
7
0
7
6
8
.4

1
7
8
.6

2
3
8

1
9
1
0
0
3
5
-
3
M

S
 1

0
X

1
1
9
8
2
2
0
3
.5

7
7
4
0
4
2
7
0
.1

0
9
0
.9

4
2
8
6
7
4
.0

6
8
3
.2

3
2
1
9
3
6
6
.5

1
8
8
.2

1
7
7
1
0
5
.3

4
8
1
.5

2
3
9

1
9
1
0
0
3
5
-
3
M

S
D

 .
..

1
2
0
9
9
3
6
4
.4

0
7
4
6
7
3
3
7
.1

8
9
1
.7

4
3
2
4
3
0
.0

3
8
3
.9

3
2
6
4
1
0
3
.3

9
8
9
.4

1
7
8
4
4
0
.8

8
8
2
.1

2
4
0

1
9
1
0
0
3
5
-
3
A

 1
0
X

1
2
2
9
9
1
9
2
.7

3
7
5
8
1
5
9
8
.6

4
9
3
.1

4
2
6
5
1
6
.8

2
8
2
.7

3
3
1
9
8
6
2
.2

4
9
0
.9

1
7
6
2
1
2
.4

2
8
1
.1

2
4
1

1
9
1
0
0
3
5
-
4
 1

0
X

1
1
6
2
8
0
3
8
.1

6
7
3
4
5
1
0
7
.6

0
9
0
.2

4
1
7
0
7
1
.8

7
8
0
.9

3
2
0
6
7
8
2
.4

5
8
7
.8

1
7
3
9
4
2
.5

9
8
0
.1

2
4
2

1
9
1
0
0
3
5
-
5
 1

0
X

1
1
5
9
7
5
7
8
.1

6
7
2
1
0
7
5
6
.3

5
8
8
.5

4
2
8
1
4
1
.7

5
8
3
.1

3
1
5
2
6
4
4
.2

2
8
6
.3

1
7
5
4
3
3
.6

8
8
0
.7

2
4
3

1
9
1
0
0
3
5
-
6
 1

0
X

1
1
6
9
3
6
8
6
.4

9
7
3
6
7
1
0
3
.2

2
9
0
.5

4
2
5
5
0
5
.2

3
8
2
.5

3
2
0
4
1
5
6
.6

2
8
7
.7

1
7
4
8
2
5
.3

9
8
0
.5

2
4
4

R
IN

S
E

1
0
6
6
3
6
1
5
.6

8
6
8
3
4
1
1
2
.6

1
8
3
.9

3
9
5
1
5
6
.6

9
7
6
.7

3
1
8
6
3
3
9
.3

3
8
7
.3

1
7
3
6
1
6
.1

2
7
9
.9

2
4
5

R
IN

S
E

1
0
2
5
0
3
2
2
.9

7
6
5
6
0
8
5
9
.2

8
8
0
.6

3
8
5
2
8
0
.8

1
7
4
.7

3
0
6
2
6
8
2
.7

7
8
3
.9

1
7
1
0
4
0
.0

5
7
8
.7

2
4
6

C
C

V
1
1
2
0
1
8
8
8
.5

8
6
9
9
9
6
2
7
.8

1
8
6
.0

4
0
5
7
4
9
.1

7
7
8
.7

3
1
2
0
7
1
1
.5

2
8
5
.5

1
6
9
7
8
8
.4

1
7
8
.1

2
4
7

C
C

B
1
0
1
1
3
9
6
0
.4

8
6
4
3
5
6
9
3
.2

4
7
9
.0

3
6
6
2
8
9
.2

3
7
1
.1

2
8
7
0
9
1
2
.3

5
7
8
.6

1
5
2
2
9
1
.7

7
7
0
.1

2
4
8

IP
1
9
1
0
0
2
-
1
M

B
 .
..

9
9
8
0
9
3
4
.0

2
6
3
1
2
6
6
1
.3

6
7
7
.5

3
6
5
1
4
4
.4

2
7
0
.8

2
8
5
7
9
5
2
.2

5
7
8
.3

1
5
4
7
7
6
.2

5
7
1
.2

178 of 371



P
ag

e
 8

9
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

IS
T
D

 T
ab

le

4
5
  
S
c
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

2
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

2
4
9

IM
1
9
1
0
0
2
-
1
L
C

S
...

1
0
9
4
5
1
0
4
.8

4
6
8
6
0
3
8
0
.1

0
8
4
.2

4
0
0
8
9
1
.4

7
7
7
.8

3
1
1
0
2
7
0
.0

6
8
5
.2

1
6
9
6
7
0
.8

7
7
8
.1

2
5
0

1
9
0
9
2
4
2
-
5
 1

0
X

1
0
9
0
8
3
8
9
.8

4
6
9
1
4
9
7
1
.7

7
8
4
.9

4
0
6
9
7
1
.3

9
7
8
.9

3
1
2
7
1
5
9
.3

3
8
5
.6

1
7
1
4
9
6
.3

6
7
8
.9

2
5
1

1
9
0
9
2
4
2
-
5
L
 5

0
X

1
0
4
3
3
8
4
9
.2

2
6
6
1
5
7
6
8
.8

6
8
1
.2

3
8
8
0
3
1
.1

0
7
5
.3

2
9
4
7
2
6
4
.8

5
8
0
.7

1
6
2
3
4
1
.1

6
7
4
.7

2
5
2

1
9
0
9
2
4
2
-
5
M

S
 1

0
X

1
0
8
8
7
4
5
5
.6

7
6
8
5
7
6
4
6
.9

8
8
4
.2

4
0
1
3
1
8
.6

2
7
7
.9

3
0
5
1
9
8
7
.4

6
8
3
.6

1
7
0
6
4
0
.8

8
7
8
.5

2
5
3

1
9
0
9
2
4
2
-
5
M

S
D

 .
..

1
0
8
2
0
6
5
1
.5

1
6
8
2
6
3
2
1
.7

7
8
3
.8

4
0
6
0
5
4
.8

4
7
8
.8

3
0
4
6
5
9
4
.0

1
8
3
.4

1
7
0
1
0
1
.9

7
7
8
.3

2
5
4

1
9
0
9
2
4
2
-
5
A

 1
0
X

1
1
0
2
3
5
5
6
.5

0
6
9
8
0
5
2
2
.1

9
8
5
.7

4
0
0
9
9
7
.5

6
7
7
.8

3
1
1
6
5
5
7
.3

5
8
5
.3

1
7
0
2
6
5
.8

2
7
8
.4

2
5
5

1
9
0
9
2
4
2
-
6
 1

0
X

1
0
8
6
2
8
2
1
.5

1
6
9
3
3
2
8
1
.3

5
8
5
.1

3
9
8
3
6
1
.6

2
7
7
.3

3
0
9
6
0
5
1
.0

0
8
4
.8

1
6
8
1
1
1
.5

9
7
7
.4

2
5
6

1
9
0
9
2
4
2
-
7
 1

0
X

1
0
6
3
4
9
9
5
.2

6
6
7
4
7
7
9
3
.2

3
8
2
.9

3
9
3
8
9
7
.1

6
7
6
.4

3
0
2
9
6
8
0
.5

8
8
3
.0

1
6
6
7
8
0
.8

5
7
6
.8

2
5
7

1
9
0
9
2
4
2
-
7
L
 5

0
X

1
0
2
8
9
0
2
8
.3

9
6
5
3
5
1
8
3
.8

6
8
0
.3

3
8
3
7
9
6
.7

0
7
4
.5

2
8
8
0
7
3
9
.0

2
7
8
.9

1
5
9
5
2
6
.8

9
7
3
.4

2
5
8

C
C

V
1
0
9
8
9
0
2
3
.5

9
6
8
7
2
3
1
1
.1

5
8
4
.4

4
0
0
4
3
3
.7

2
7
7
.7

3
0
7
0
5
9
0
.7

9
8
4
.1

1
6
6
5
7
4
.3

1
7
6
.7

2
5
9

C
C

B
1
0
0
1
1
7
7
1
.9

3
6
3
7
2
8
5
6
.1

6
7
8
.3

3
6
2
6
3
9
.3

3
7
0
.3

2
8
3
9
7
3
5
.3

8
7
7
.8

1
5
2
1
7
7
.3

0
7
0
.0

2
6
0

1
9
0
9
2
4
2
-
7
M

S
 1

0
X

1
0
7
7
9
6
2
8
.5

9
6
8
1
6
6
4
8
.4

4
8
3
.7

3
9
6
7
3
0
.2

0
7
7
.0

3
0
5
7
3
8
2
.2

4
8
3
.7

1
6
7
4
8
4
.3

3
7
7
.1

2
6
1

1
9
0
9
2
4
2
-
7
M

S
D

 .
..

1
0
8
0
6
6
1
9
.0

1
6
7
8
0
9
2
8
.4

4
8
3
.3

3
9
6
5
5
1
.0

5
7
6
.9

3
0
1
8
9
2
2
.1

4
8
2
.7

1
6
6
1
7
8
.3

6
7
6
.5

2
6
2

1
9
0
9
2
4
2
-
7
A

 1
0
X

1
0
8
0
3
5
1
5
.2

6
6
8
0
9
5
2
1
.1

5
8
3
.6

3
9
8
8
9
8
.3

5
7
7
.4

3
0
5
5
7
2
6
.9

3
8
3
.7

1
6
8
7
9
5
.7

9
7
7
.7

2
6
3

1
9
0
9
3
7
5
-
1
 1

0
X

1
0
6
9
1
0
7
7
.3

4
6
8
4
9
7
0
4
.0

6
8
4
.1

3
9
4
8
2
1
.2

2
7
6
.6

3
0
6
2
5
7
0
.4

8
8
3
.9

1
6
5
7
4
7
.3

2
7
6
.3

2
6
4

1
9
0
9
3
7
5
-
2
 1

0
X

1
0
4
1
5
3
9
9
.8

4
6
5
8
9
7
2
8
.4

4
8
0
.9

3
8
9
1
7
2
.9

2
7
5
.5

2
9
8
6
7
7
4
.1

2
8
1
.8

1
6
3
4
2
5
.3

5
7
5
.2

2
6
5

1
9
0
9
3
7
5
-
6
 1

0
X

1
0
4
5
0
3
9
2
.9

7
6
6
2
8
8
0
3
.4

4
8
1
.4

3
8
8
9
2
5
.6

4
7
5
.4

2
9
5
8
7
2
1
.3

1
8
1
.0

1
6
3
0
9
9
.1

7
7
5
.1

2
6
6

1
9
0
9
3
7
5
-
7
 1

0
X

1
0
3
8
3
4
5
8
.8

0
6
5
9
5
8
3
1
.9

9
8
1
.0

3
9
0
5
9
3
.9

0
7
5
.8

2
9
4
5
1
9
5
.6

8
8
0
.7

1
6
1
8
3
5
.8

3
7
4
.5

2
6
7

1
9
0
9
3
8
3
-
1
 1

0
X

1
0
4
9
3
8
0
9
.4

3
6
6
7
8
2
6
4
.9

0
8
2
.0

3
9
1
3
3
0
.6

1
7
5
.9

2
9
6
3
4
9
5
.4

8
8
1
.2

1
6
1
9
0
9
.5

6
7
4
.5

2
6
8

1
9
0
9
3
8
3
-
2
 1

0
X

1
0
5
4
7
2
5
0
.2

6
6
6
9
8
2
4
1
.3

6
8
2
.3

3
9
3
1
2
9
.0

8
7
6
.3

2
9
7
5
4
5
4
.6

5
8
1
.5

1
6
3
4
1
3
.9

6
7
5
.2

2
6
9

1
9
0
9
3
8
3
-
7
 1

0
X

1
0
4
9
9
5
1
8
.3

8
6
7
2
0
3
6
3
.4

4
8
2
.5

3
9
6
6
2
8
.3

0
7
6
.9

2
9
8
4
2
7
0
.4

8
8
1
.7

1
6
4
0
3
9
.4

2
7
5
.5

2
7
0

C
C

V
1
1
0
7
4
0
4
4
.0

0
6
9
7
4
7
4
9
.4

8
8
5
.7

4
0
4
4
0
8
.5

6
7
8
.5

3
0
5
5
3
7
5
.4

7
8
3
.7

1
6
6
8
6
6
.1

6
7
6
.8

2
7
1

C
C

B
9
9
6
2
5
3
6
.9

4
6
3
8
7
2
7
9
.9

1
7
8
.4

3
6
8
0
8
9
.3

3
7
1
.4

2
8
4
1
3
6
5
.8

9
7
7
.8

1
5
2
3
8
6
.5

1
7
0
.1

2
7
2

1
9
0
9
3
8
3
-
8
 1

0
X

1
0
4
9
1
2
3
1
.7

2
6
6
4
8
9
8
2
.6

1
8
1
.6

3
8
7
1
7
7
.1

4
7
5
.1

2
9
7
0
7
8
7
.9

8
8
1
.4

1
6
1
9
4
6
.1

3
7
4
.5

2
7
3

1
9
0
9
4
1
9
-
4
 1

0
X

9
8
0
4
1
8
4
.4

4
6
2
4
7
8
3
5
.5

3
7
6
.7

3
6
2
5
4
3
.8

9
7
0
.3

2
8
0
9
7
9
8
.8

1
7
6
.9

1
5
1
7
4
6
.6

9
6
9
.8

2
7
4

1
9
0
9
4
1
9
-
5
 1

0
X

9
9
0
9
1
6
1
.5

2
6
2
4
8
9
6
9
.0

8
7
6
.7

3
6
9
0
9
8
.6

9
7
1
.6

2
8
4
6
9
1
1
.1

0
7
8
.0

1
5
3
9
7
1
.1

5
7
0
.9

2
7
5

1
9
0
9
4
1
9
-
6
 1

0
X

1
0
7
4
6
2
9
2
.7

6
6
7
9
4
5
4
4
.9

0
8
3
.4

3
9
6
0
1
1
.1

9
7
6
.8

3
0
5
4
3
9
9
.0

2
8
3
.6

1
6
6
7
3
6
.8

7
7
6
.7

2
7
6

1
9
0
9
4
1
9
-
7
 1

0
X

1
0
7
9
0
3
7
4
.4

2
6
8
0
5
2
7
0
.3

1
8
3
.6

3
9
5
9
3
5
.8

4
7
6
.8

3
0
2
7
3
4
6
.9

3
8
2
.9

1
6
6
6
2
7
.1

3
7
6
.7

2
7
7

1
9
0
9
4
1
9
-
1
0
 1

0
X

1
0
6
2
1
2
7
0
.6

7
6
7
9
3
5
7
6
.9

8
8
3
.4

3
9
6
3
0
6
.9

3
7
6
.9

3
0
4
4
1
7
7
.7

7
8
3
.4

1
6
5
1
0
9
.1

1
7
6
.0

2
7
8

1
9
0
9
4
1
9
-
1
1
 1

0
X

1
0
7
0
3
7
1
1
.5

1
6
7
6
1
6
3
0
.7

3
8
3
.0

4
0
0
9
7
6
.5

8
7
7
.8

3
0
5
3
8
7
1
.5

2
8
3
.6

1
6
6
9
9
7
.7

4
7
6
.9

2
7
9

R
IN

S
E

1
0
4
6
7
5
5
4
.8

4
6
7
0
3
8
3
6
.9

8
8
2
.3

3
8
0
8
6
8
.0

9
7
3
.9

3
0
8
5
3
2
2
.1

4
8
4
.5

1
6
4
6
4
5
.4

0
7
5
.8

179 of 371



P
ag

e
 9

0
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

IS
T
D

 T
ab

le

4
5
  
S
c
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

1
 ]

7
1
  
G

a 
( 
IS

T
D

 )
  
[ 

2
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

1
 ]

7
2
  
G

e
 (
 I
S
T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

2
8
0

R
IN

S
E

1
0
1
0
1
9
2
8
.1

8
6
4
6
4
2
4
8
.0

3
7
9
.4

3
8
0
6
4
2
.6

0
7
3
.8

3
0
3
4
4
0
5
.2

7
8
3
.1

1
6
6
6
8
9
.0

7
7
6
.7

2
8
1

R
IN

S
E

1
0
2
9
8
8
9
7
.5

6
6
6
1
9
7
8
6
.9

8
8
1
.3

3
8
4
3
7
9
.7

1
7
4
.6

3
0
8
4
8
9
7
.3

5
8
4
.5

1
6
7
7
4
1
.8

8
7
7
.2

2
8
2

R
IN

S
E

1
0
2
5
4
4
5
4
.6

4
6
4
9
2
4
6
9
.9

0
7
9
.7

3
8
3
5
1
1
.9

7
7
4
.4

3
0
4
1
4
4
4
.1

2
8
3
.3

1
6
9
2
3
9
.6

4
7
7
.9

2
8
3

C
C

V
1
1
1
0
5
1
1
6
.9

2
6
9
5
7
9
0
9
.6

9
8
5
.4

4
1
0
7
9
9
.9

4
7
9
.7

3
0
8
7
7
7
2
.6

6
8
4
.6

1
7
0
7
8
3
.0

4
7
8
.6

2
8
4

C
C

B
1
0
2
1
2
8
0
6
.1

0
6
5
0
6
6
4
9
.9

0
7
9
.9

3
7
3
4
6
6
.2

9
7
2
.4

2
9
0
5
4
7
6
.5

2
7
9
.6

1
5
6
5
8
2
.4

1
7
2
.1

2
8
5

R
IN

S
E

1
0
4
2
7
8
2
8
.5

9
6
6
2
3
6
9
6
.7

7
8
1
.3

3
8
7
2
3
9
.6

4
7
5
.1

3
0
2
2
9
3
4
.1

2
8
2
.8

1
6
7
2
6
9
.6

2
7
7
.0

2
8
6

R
IN

S
E

1
0
2
2
6
9
9
3
.1

8
6
4
8
8
8
5
6
.7

8
7
9
.7

3
8
3
5
1
0
.8

4
7
4
.4

3
0
5
8
5
8
2
.3

5
8
3
.8

1
6
6
3
4
4
.8

1
7
6
.6

2
8
7

R
IN

S
E

1
0
2
3
8
7
5
8
.8

0
6
5
3
0
1
2
0
.7

3
8
0
.2

3
8
3
8
1
8
.9

3
7
4
.5

3
0
3
4
0
3
9
.1

2
8
3
.1

1
6
6
8
7
6
.4

5
7
6
.8

2
8
8

R
IN

S
E

1
0
3
2
3
4
1
2
.3

4
6
5
7
2
4
8
7
.6

1
8
0
.7

3
8
2
4
1
9
.5

9
7
4
.2

3
0
8
5
9
3
6
.5

2
8
4
.5

1
6
9
1
2
2
.6

0
7
7
.8

2
8
9

R
IN

S
E

1
0
3
4
2
7
1
5
.8

9
6
5
9
1
5
1
1
.7

8
8
0
.9

3
8
6
2
1
5
.0

6
7
4
.9

3
0
8
7
9
7
7
.3

5
8
4
.6

1
6
8
9
5
3
.9

9
7
7
.8

2
9
0

R
IN

S
E

1
0
3
5
3
7
7
7
.7

6
6
6
0
7
7
0
3
.0

3
8
1
.1

3
8
7
0
1
6
.0

4
7
5
.1

3
1
1
5
3
1
2
.1

4
8
5
.3

1
6
9
9
8
7
.0

3
7
8
.2

2
9
1

R
IN

S
E

1
0
3
4
7
0
7
1
.9

3
6
6
0
3
8
7
8
.4

4
8
1
.1

3
8
7
7
8
1
.9

8
7
5
.2

3
1
0
6
1
0
6
.6

2
8
5
.1

1
7
2
8
6
1
.4

7
7
9
.6

2
9
2

R
IN

S
E

1
0
3
9
5
5
8
8
.1

8
6
6
7
3
3
6
2
.4

0
8
1
.9

3
8
7
5
9
4
.9

2
7
5
.2

3
1
2
5
3
1
4
.0

2
8
5
.6

1
7
2
4
7
4
.7

6
7
9
.4

2
9
3

R
IN

S
E

1
0
3
9
0
1
9
9
.4

3
6
6
1
1
5
0
7
.6

1
8
1
.2

4
3
5
1
2
8
.7

1
8
4
.4

3
1
3
7
8
3
9
.7

5
8
5
.9

1
9
0
9
1
9
.6

6
8
7
.9

2
9
4

R
IN

S
E

1
2
1
6
0
7
3
0
.6

5
7
5
6
9
2
3
8
.6

4
9
3
.0

4
6
3
7
8
7
.0

8
9
0
.0

3
5
4
2
9
7
4
.7

4
9
7
.0

2
0
6
2
5
3
.1

7
9
4
.9

2
9
5

R
IN

S
E

1
3
9
3
3
5
6
0
.2

1
8
3
3
3
5
2
3
.2

1
1
0
2
.3

4
6
2
1
6
0
.5

6
8
9
.7

3
9
2
6
0
7
6
.0

9
1
0
7
.5

2
0
5
5
2
4
.3

8
9
4
.6

2
9
6

R
IN

S
E

1
2
6
0
9
2
7
9
.8

1
7
7
3
1
2
8
6
.9

7
9
4
.9

4
3
6
2
5
2
.8

0
8
4
.6

3
6
3
9
6
4
8
.3

8
9
9
.7

1
9
2
7
8
1
.8

6
8
8
.7

180 of 371



P
ag

e
 9

1
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

IS
T
D

 T
ab

le

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

1
 ]

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

2
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

1
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

2
 ]

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

1
R

IN
S
E

2
4
4
8
2
7
2
2
.1

4
1
0
0
.0

5
3
9
3
4
6
2
.5

3
1
0
0
.0

2
4
8
1
8
4
6
2
.2

0
1
0
0
.0

2
9
1
2
3
1
2
.3

6
1
0
0
.0

5
0
6
7
8
3
3
.7

8
1
0
0
.0

2
R

IN
S
E

2
3
4
6
2
1
2
3
.8

2
1
0
0
.0

5
5
5
8
9
9
7
.3

1
1
0
0
.0

2
3
8
7
4
8
2
3
.4

0
1
0
0
.0

2
9
9
7
7
9
5
.8

6
1
0
0
.0

4
9
1
6
5
9
6
.0

7
1
0
0
.0

3
R

IN
S
E

2
3
4
6
0
8
6
4
.6

5
1
0
0
.0

5
5
4
9
9
5
3
.3

6
1
0
0
.0

2
3
7
7
5
9
9
4
.9

5
1
0
0
.0

3
0
3
8
8
7
6
.1

6
1
0
0
.0

4
8
4
9
8
9
7
.7

4
1
0
0
.0

4
R

IN
S
E

2
4
0
5
6
6
2
9
.6

4
1
0
0
.0

5
5
1
8
3
9
7
.8

3
1
0
0
.0

2
4
4
4
6
8
9
4
.4

9
1
0
0
.0

2
9
7
4
0
6
8
.6

5
1
0
0
.0

5
0
4
2
5
0
0
.2

4
1
0
0
.0

5
R

IN
S
E

2
4
1
6
2
0
8
2
.9

7
1
0
0
.0

5
4
8
5
6
0
5
.0

2
1
0
0
.0

2
4
7
3
5
0
4
1
.1

5
1
0
0
.0

2
9
7
5
1
0
9
.6

3
1
0
0
.0

5
0
9
9
3
8
0
.0

3
1
0
0
.0

6
R

IN
S
E

2
4
3
9
8
1
4
2
.1

3
1
0
0
.0

5
7
7
9
7
4
6
.7

9
1
0
0
.0

2
4
9
0
6
2
9
5
.5

1
1
0
0
.0

3
1
2
3
8
2
8
.3

8
1
0
0
.0

5
1
2
9
3
0
9
.4

0
1
0
0
.0

7
B

L
A

N
K

2
4
4
4
2
6
0
9
.6

4
1
0
0
.0

5
5
7
4
2
6
2
.2

1
1
0
0
.0

2
4
7
9
7
3
0
8
.8

9
1
0
0
.0

3
0
2
4
0
1
8
.7

2
1
0
0
.0

5
0
4
4
8
2
2
.1

1
1
0
0
.0

8
H

/
1
0
0
0

2
4
0
0
3
0
5
7
.1

4
9
8
.2

5
2
0
6
4
3
7
.4

2
9
3
.4

2
4
3
5
0
3
9
6
.4

4
9
8
.2

2
8
2
3
5
2
2
.2

7
9
3
.4

4
9
6
3
9
2
4
.3

0
9
8
.4

9
H

/
1
0
0

2
4
6
6
8
1
1
4
.6

3
1
0
0
.9

5
3
4
5
3
8
0
.3

4
9
5
.9

2
5
1
4
3
6
4
4
.9

0
1
0
1
.4

2
9
2
6
4
1
1
.3

2
9
6
.8

5
1
0
0
7
8
1
.2

8
1
0
1
.1

1
0

H
/
1
0

2
5
2
0
4
2
1
7
.1

3
1
0
3
.1

5
4
7
5
2
0
3
.2

5
9
8
.2

2
6
0
1
5
4
0
5
.6

7
1
0
4
.9

3
0
0
6
2
1
6
.8

4
9
9
.4

5
3
4
5
6
0
9
.5

1
1
0
6
.0

1
1

H
IG

H
2
4
5
3
8
9
8
2
.1

4
1
0
0
.4

5
1
1
8
3
4
1
.3

8
9
1
.8

2
5
5
7
1
8
2
9
.8

2
1
0
3
.1

2
8
6
6
4
7
0
.4

8
9
4
.8

5
1
7
4
7
8
9
.4

0
1
0
2
.6

1
2

IC
V

2
4
5
1
9
1
5
1
.3

0
1
0
0
.3

5
3
4
3
3
8
6
.5

9
9
5
.9

2
5
3
3
4
0
5
8
.3

1
1
0
2
.2

2
9
3
3
9
2
0
.5

8
9
7
.0

5
2
3
3
9
6
3
.2

6
1
0
3
.7

1
3

IC
B

2
2
4
9
3
7
8
7
.1

6
9
2
.0

4
8
8
8
1
7
1
.4

9
8
7
.7

2
2
8
8
7
8
1
0
.3

0
9
2
.3

2
6
6
5
1
1
1
.4

9
8
8
.1

4
7
7
9
5
5
8
.7

8
9
4
.7

1
4

L
IV

2
2
7
6
5
9
5
0
.4

9
9
3
.1

5
0
0
5
1
8
8
.9

9
8
9
.8

2
3
5
6
2
1
0
9
.4

4
9
5
.0

2
7
0
4
1
5
3
.7

5
8
9
.4

4
8
4
9
3
1
7
.5

3
9
6
.1

1
5

IC
S
A

2
3
4
3
4
0
1
7
.9

8
9
5
.9

5
1
3
0
0
9
9
.3

0
9
2
.0

2
4
6
0
7
5
1
4
.7

3
9
9
.2

2
8
6
2
5
7
6
.6

7
9
4
.7

5
0
2
2
7
3
1
.8

0
9
9
.6

1
6

IC
S
A

B
2
3
9
8
7
6
7
6
.3

1
9
8
.1

5
1
6
7
5
1
4
.5

1
9
2
.7

2
5
1
9
7
5
5
1
.0

8
1
0
1
.6

2
8
5
3
9
7
0
.1

7
9
4
.4

5
1
1
6
8
7
6
.5

9
1
0
1
.4

1
7

C
C

V
2
4
2
3
4
4
8
1
.3

1
9
9
.1

5
2
7
0
1
9
5
.0

2
9
4
.5

2
5
2
5
7
5
1
7
.6

0
1
0
1
.9

2
8
8
6
6
2
6
.4

1
9
5
.5

5
1
9
0
1
5
5
.4

4
1
0
2
.9

1
8

C
C

B
2
2
3
4
6
3
0
4
.6

7
9
1
.4

4
8
8
9
8
5
3
.7

8
8
7
.7

2
3
1
0
7
0
0
9
.7

4
9
3
.2

2
6
5
7
2
1
0
.9

6
8
7
.9

4
7
9
8
8
4
8
.5

8
9
5
.1

1
9

IP
1
9
1
0
0
4
-
4
M

B
 .
..

2
2
0
6
3
5
8
3
.0

1
9
0
.3

4
8
8
6
0
0
3
.4

7
8
7
.7

2
2
8
5
6
0
5
9
.2

6
9
2
.2

2
6
3
6
0
1
2
.1

9
8
7
.2

4
7
3
3
2
3
1
.8

0
9
3
.8

2
0

IP
1
9
1
0
0
3
-
1
M

B
 .
..

2
2
0
3
3
2
8
2
.1

7
9
0
.1

4
7
5
5
1
2
3
.2

6
8
5
.3

2
2
5
8
5
2
1
4
.3

3
9
1
.1

2
5
9
8
8
3
2
.9

8
8
5
.9

4
7
3
7
3
3
5
.9

7
9
3
.9

2
1

IM
1
9
1
0
0
4
-
4
L
C

S
...

2
3
6
3
0
9
0
0
.4

8
9
6
.7

5
2
2
6
0
7
3
.5

7
9
3
.8

2
4
2
7
2
5
2
4
.9

5
9
7
.9

2
8
2
4
1
7
6
.2

8
9
3
.4

4
9
9
5
9
4
4
.0

9
9
9
.0

2
2

IM
1
9
1
0
0
3
-
1
L
C

S
...

2
3
5
2
0
8
4
1
.3

1
9
6
.2

5
2
0
6
2
3
2
.2

1
9
3
.4

2
4
3
2
2
6
0
6
.1

5
9
8
.1

2
8
3
1
9
1
4
.7

5
9
3
.6

5
0
5
0
3
6
5
.1

3
1
0
0
.1

2
3

1
9
0
9
5
9
8
-
1
 1

0
X

2
3
2
8
5
7
3
2
.9

9
9
5
.3

4
8
8
3
9
3
9
.4

1
8
7
.6

2
4
8
3
0
4
0
4
.2

4
1
0
0
.1

2
7
8
9
2
4
3
.3

6
9
2
.2

5
2
8
2
8
8
3
.7

8
1
0
4
.7

2
4

1
9
0
9
6
0
1
-
1
 1

0
X

2
3
0
5
7
2
9
4
.6

6
9
4
.3

5
0
5
9
4
0
5
.9

7
9
0
.8

2
4
2
1
1
3
4
2
.8

2
9
7
.6

2
7
4
0
2
8
4
.9

0
9
0
.6

5
0
8
4
9
6
3
.1

5
1
0
0
.8

2
5

1
9
0
9
6
0
1
-
2
 1

0
X

2
2
4
1
6
2
9
3
.8

3
9
1
.7

5
0
1
7
2
4
3
.7

8
9
0
.0

2
3
2
1
6
5
7
2
.6

4
9
3
.6

2
7
3
9
4
3
2
.1

6
9
0
.6

4
8
5
8
8
8
0
.4

5
9
6
.3

2
6

1
9
1
0
0
2
3
-
1
 1

0
X

2
3
0
9
8
5
7
3
.8

2
9
4
.5

5
2
0
2
6
5
6
.0

7
9
3
.3

2
4
1
4
1
4
7
4
.1

0
9
7
.4

2
8
4
8
5
7
5
.5

3
9
4
.2

5
0
4
4
8
6
5
.3

4
1
0
0
.0

2
7

1
9
1
0
0
2
3
-
1
L
 5

0
X

2
3
1
8
0
8
6
1
.3

2
9
4
.8

5
1
7
1
7
6
5
.7

6
9
2
.8

2
4
0
1
5
6
1
7
.3

7
9
6
.8

2
8
0
5
2
8
8
.1

5
9
2
.8

4
9
3
3
5
1
1
.2

8
9
7
.8

2
8

1
9
1
0
0
2
3
-
1
M

S
 1

0
X

2
3
5
0
4
5
4
7
.9

8
9
6
.2

5
2
6
7
4
7
5
.3

4
9
4
.5

2
4
4
7
5
8
0
8
.2

4
9
8
.7

2
8
9
8
6
4
4
.9

2
9
5
.9

5
0
8
4
0
5
6
.7

0
1
0
0
.8

2
9

C
C

V
2
3
3
7
9
4
3
6
.3

2
9
5
.7

5
1
1
4
3
0
8
.7

8
9
1
.7

2
4
3
6
1
8
7
9
.8

9
9
8
.2

2
8
0
5
9
5
7
.6

4
9
2
.8

5
1
3
1
0
6
5
.6

5
1
0
1
.7

3
0

C
C

B
2
1
8
3
7
2
5
3
.8

4
8
9
.3

4
7
2
6
0
0
1
.1

8
8
4
.8

2
2
6
0
9
0
8
9
.6

7
9
1
.2

2
5
6
5
5
6
3
.1

2
8
4
.8

4
7
8
3
4
9
8
.0

5
9
4
.8

3
1

1
9
1
0
0
2
3
-
1
M

S
D

 .
..

2
3
0
9
9
7
5
7
.1

6
9
4
.5

5
1
9
0
2
8
5
.4

4
9
3
.1

2
4
1
8
9
7
5
9
.4

3
9
7
.5

2
8
5
8
1
3
4
.8

4
9
4
.5

4
9
9
8
2
2
3
.6

8
9
9
.1

181 of 371



P
ag

e
 9

2
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:4

9

IS
T
D

 T
ab

le

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

1
 ]

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

2
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

1
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

2
 ]

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

3
2

1
9
1
0
0
2
3
-
1
A

 1
0
X

2
3
6
9
1
4
0
3
.8

1
9
6
.9

5
1
7
0
9
7
5
.3

4
9
2
.8

2
4
8
7
8
2
6
3
.9

1
1
0
0
.3

2
8
9
1
7
6
9
.4

7
9
5
.6

5
0
8
5
8
1
9
.9

2
1
0
0
.8

3
3

1
9
1
0
0
2
3
-
2
 1

0
X

2
3
8
3
6
2
4
7
.9

8
9
7
.5

5
2
4
7
1
6
7
.2

1
9
4
.1

2
4
8
7
9
1
4
2
.5

3
1
0
0
.3

2
8
8
2
5
2
9
.9

5
9
5
.3

5
1
2
4
7
7
2
.1

1
1
0
1
.6

3
4

1
9
1
0
0
2
4
-
1
 1

0
X

2
3
6
0
5
8
7
2
.9

8
9
6
.6

5
2
0
6
2
2
1
.8

0
9
3
.4

2
4
5
7
8
3
3
1
.1

4
9
9
.1

2
8
5
6
0
7
8
.7

3
9
4
.4

5
0
4
7
6
8
6
.8

0
1
0
0
.1

3
5

1
9
1
0
0
2
7
-
1
 1

0
X

2
4
9
3
8
9
7
5
.4

6
1
0
2
.0

5
5
1
9
4
5
9
.9

2
9
9
.0

2
5
8
4
5
2
2
6
.4

8
1
0
4
.2

3
0
3
3
0
4
3
.2

8
1
0
0
.3

5
2
0
5
2
8
7
.6

3
1
0
3
.2

3
6

1
9
1
0
0
2
8
-
1
 1

0
X

2
3
0
6
7
6
2
7
.9

9
9
4
.4

5
0
7
6
6
5
3
.5

7
9
1
.1

2
4
2
5
1
0
0
0
.2

7
9
7
.8

2
8
2
0
5
9
6
.7

7
9
3
.3

5
0
7
6
5
9
6
.8

0
1
0
0
.6

3
7

1
9
0
9
6
0
0
-
1
 1

0
X

2
2
7
7
4
9
2
4
.6

6
9
3
.2

5
0
9
2
0
9
8
.6

7
9
1
.4

2
4
0
1
6
6
7
5
.5

0
9
6
.9

2
7
9
6
1
2
6
.6

4
9
2
.5

5
0
5
3
7
8
3
.5

7
1
0
0
.2

3
8

1
9
0
9
6
0
0
-
1
L
 5

0
X

2
2
0
9
3
2
5
8
.0

0
9
0
.4

4
9
6
5
0
6
0
.1

3
8
9
.1

2
3
0
1
0
5
3
5
.7

3
9
2
.8

2
6
9
8
6
1
4
.6

5
8
9
.2

4
8
3
1
1
0
2
.9

5
9
5
.8

3
9

1
9
0
9
6
0
0
-
1
M

S
 1

0
X

2
2
5
5
9
3
7
0
.5

0
9
2
.3

5
0
6
1
4
9
9
.8

2
9
0
.8

2
3
7
5
2
6
7
8
.8

3
9
5
.8

2
7
7
4
8
0
0
.4

9
9
1
.8

5
0
4
6
6
9
1
.1

8
1
0
0
.0

4
0

1
9
0
9
6
0
0
-
1
M

S
D

 .
..

2
2
5
2
9
6
2
2
.1

7
9
2
.2

5
1
3
3
2
4
3
.7

8
9
2
.1

2
3
7
6
3
5
2
2
.6

3
9
5
.8

2
8
5
6
3
0
0
.8

0
9
4
.5

5
0
5
6
8
8
0
.9

7
1
0
0
.2

4
1

R
IN

S
E

2
1
1
3
7
9
4
2
.6

0
8
6
.5

4
9
6
1
5
7
9
.5

1
8
9
.0

2
2
1
5
1
3
3
1
.4

6
8
9
.3

2
7
3
2
1
4
1
.9

4
9
0
.3

4
6
7
5
2
1
2
.3

3
9
2
.7

4
2

R
IN

S
E

2
0
7
9
9
4
6
0
.1

1
8
5
.1

4
9
7
1
3
1
4
.5

1
8
9
.2

2
1
9
1
9
3
4
8
.7

1
8
8
.4

2
7
1
6
2
3
8
.8

5
8
9
.8

4
6
2
7
9
1
0
.7

6
9
1
.7

4
3

C
C

V
2
2
2
7
3
1
4
4
.6

7
9
1
.1

5
0
8
6
6
3
9
.4

0
9
1
.3

2
3
6
3
8
6
2
0
.3

2
9
5
.3

2
8
2
3
4
6
4
.4

7
9
3
.4

4
9
5
7
8
3
8
.8

8
9
8
.3

4
4

C
C

B
2
2
4
8
7
7
2
8
.0

0
9
2
.0

4
8
3
1
4
7
0
.3

5
8
6
.7

2
3
0
4
7
9
3
5
.7

2
9
2
.9

2
6
6
9
3
5
4
.5

7
8
8
.3

4
7
1
1
6
3
0
.6

6
9
3
.4

4
5

1
9
0
9
6
0
0
-
1
A

 1
0
X

2
2
6
6
4
1
6
9
.6

6
9
2
.7

5
1
4
0
7
0
1
.8

0
9
2
.2

2
3
8
1
2
2
0
6
.4

5
9
6
.0

2
8
4
1
8
7
6
.8

2
9
4
.0

4
9
9
6
8
6
5
.4

5
9
9
.0

4
6

1
9
1
0
0
2
4
-
1
 1

0
0
0
X

2
2
8
3
4
5
7
9
.6

6
9
3
.4

4
7
9
7
5
0
0
.9

7
8
6
.1

2
3
3
4
0
4
9
6
.6

1
9
4
.1

2
6
7
0
4
9
5
.2

1
8
8
.3

4
6
6
7
1
8
8
.6

8
9
2
.5

4
7

C
C

V
2
3
5
9
5
8
1
5
.4

8
9
6
.5

5
2
7
2
9
7
4
.0

9
9
4
.6

2
4
6
2
7
3
4
7
.5

1
9
9
.3

2
8
9
7
4
7
1
.7

0
9
5
.8

5
0
3
8
9
8
2
.0

1
9
9
.9

4
8

C
C

B
2
1
6
5
2
6
0
2
.1

8
8
8
.6

4
8
2
7
0
8
3
.4

7
8
6
.6

2
2
3
8
4
4
2
3
.9

7
9
0
.3

2
6
6
6
7
0
4
.0

1
8
8
.2

4
6
1
3
3
1
6
.9

1
9
1
.4

4
9

Z
Z
Z

5
0

IP
1
9
0
9
2
8
-
4
M

B
 .
..

2
1
2
7
7
0
6
7
.1

8
8
7
.0

4
7
1
4
5
5
3
.0

5
8
4
.6

2
1
9
9
5
0
5
3
.2

9
8
8
.7

2
5
9
8
3
0
0
.4

1
8
5
.9

4
5
8
2
9
0
3
.9

9
9
0
.8

5
1

IM
1
9
0
9
2
8
-
4
L
C

S
...

2
2
6
7
4
5
5
0
.5

0
9
2
.8

5
1
1
7
2
1
9
.2

0
9
1
.8

2
3
5
6
1
6
4
5
.9

2
9
5
.0

2
8
2
0
3
5
7
.0

2
9
3
.3

4
9
0
6
7
6
7
.9

5
9
7
.3

5
2

1
9
0
9
1
7
2
-
2
 1

0
X

2
2
5
3
6
6
2
9
.6

6
9
2
.2

5
0
9
8
8
6
9
.5

1
9
1
.5

2
3
5
6
5
9
6
7
.7

5
9
5
.0

2
7
8
1
8
5
4
.1

0
9
2
.0

4
8
4
7
3
3
7
.4

3
9
6
.1

5
3

1
9
0
9
1
7
2
-
2
L
 5

0
X

2
1
2
2
2
0
0
1
.3

5
8
6
.8

4
8
7
4
4
7
4
.8

3
8
7
.4

2
2
4
2
7
3
3
7
.9

1
9
0
.4

2
7
0
7
5
0
8
.7

7
8
9
.5

4
6
2
5
1
8
4
.6

2
9
1
.7

5
4

1
9
0
9
1
7
2
-
2
M

S
 1

0
X

2
2
1
2
1
1
6
0
.5

0
9
0
.5

5
0
3
2
5
2
2
.8

4
9
0
.3

2
3
0
4
4
5
3
4
.7

4
9
2
.9

2
7
7
2
5
0
7
.7

8
9
1
.7

4
8
0
4
1
6
3
.0

5
9
5
.2

5
5

1
9
0
9
1
7
2
-
2
M

S
D

 .
..

2
2
2
1
7
3
1
7
.1

7
9
0
.9

5
0
1
7
8
6
4
.2

0
9
0
.0

2
3
1
8
0
1
8
6
.8

7
9
3
.5

2
7
8
2
9
9
9
.4

1
9
2
.0

4
8
6
0
6
5
3
.9

9
9
6
.3

5
6

1
9
0
9
1
7
2
-
2
A

 1
0
X

2
2
3
2
0
8
3
4
.6

7
9
1
.3

5
1
1
9
2
4
7
.2

1
9
1
.8

2
3
6
5
5
8
2
8
.1

6
9
5
.4

2
8
1
2
8
0
1
.1

9
9
3
.0

4
9
4
5
2
1
4
.7

2
9
8
.0

5
7

1
9
0
9
1
7
2
-
3
 1

0
X

2
1
7
8
4
9
5
5
.5

1
8
9
.1

4
9
7
7
9
4
0
.7

6
8
9
.3

2
3
0
7
3
8
8
4
.1

7
9
3
.0

2
7
4
2
8
0
9
.4

3
9
0
.7

4
8
0
6
0
3
5
.9

7
9
5
.3

5
8

1
9
0
9
1
7
2
-
4
 1

0
X

2
1
9
1
8
3
4
8
.0

0
8
9
.7

5
0
3
2
8
6
3
.6

8
9
0
.3

2
3
0
9
3
8
7
9
.5

9
9
3
.1

2
7
5
9
4
3
2
.0

7
9
1
.3

4
8
3
3
1
0
5
.4

5
9
5
.8

5
9

C
C

V
2
1
8
8
6
1
5
3
.8

4
8
9
.5

4
9
5
0
0
8
6
.3

8
8
8
.8

2
3
0
2
0
1
9
1
.0

0
9
2
.8

2
7
4
2
5
0
4
.4

3
9
0
.7

4
8
2
9
1
0
6
.3

9
9
5
.7

6
0

C
C

B
2
0
1
9
2
5
3
6
.3

6
8
2
.6

4
5
7
5
3
0
9
.6

2
8
2
.1

2
1
1
2
2
5
2
1
.2

3
8
5
.2

2
5
2
0
6
7
0
.6

6
8
3
.4

4
4
1
4
5
1
1
.5

0
8
7
.5

6
1

1
9
0
9
1
7
2
-
5
 1

0
X

2
1
5
5
5
9
6
9
.6

8
8
8
.2

4
9
1
9
7
4
7
.5

3
8
8
.3

2
2
6
5
9
6
7
3
.2

9
9
1
.4

2
7
2
9
4
0
2
.0

6
9
0
.3

4
7
3
9
7
1
6
.2

8
9
4
.0

6
2

1
9
0
9
1
7
2
-
8
 1

0
X

2
2
0
5
3
1
4
7
.1

7
9
0
.2

5
0
5
3
6
4
2
.3

2
9
0
.7

2
3
0
8
6
8
8
3
.2

8
9
3
.1

2
7
7
9
2
7
6
.9

4
9
1
.9

4
8
0
1
5
6
9
.5

1
9
5
.2

182 of 371



P
ag

e
 9

3
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

1
 ]

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

2
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

1
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

2
 ]

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

6
3

1
9
0
9
1
7
2
-
9
 1

0
X

2
2
0
7
5
8
1
4
.6

7
9
0
.3

5
0
3
8
3
4
1
.3

8
9
0
.4

2
3
2
1
1
2
5
9
.9

2
9
3
.6

2
7
8
6
9
3
4
.9

2
9
2
.2

4
8
0
8
1
2
3
.7

8
9
5
.3

6
4

1
9
0
9
1
7
2
-
1
0
 1

0
X

2
2
0
0
8
3
2
8
.8

4
9
0
.0

5
0
3
8
1
3
7
.6

3
9
0
.4

2
3
1
4
5
5
5
5
.8

5
9
3
.3

2
8
3
2
3
6
5
.1

2
9
3
.7

4
8
1
2
1
3
7
.5

3
9
5
.4

6
5

1
9
0
9
1
7
2
-
1
1
 1

0
X

2
2
1
5
6
7
5
7
.1

7
9
0
.6

5
0
7
6
8
5
4
.3

0
9
1
.1

2
3
2
9
1
3
0
1
.9

9
9
3
.9

2
7
9
6
3
0
4
.2

3
9
2
.5

4
7
8
8
2
0
4
.4

1
9
4
.9

6
6

1
9
0
9
1
7
2
-
1
4
 1

0
X

2
1
6
3
8
8
6
8
.8

4
8
8
.5

4
9
4
6
2
9
0
.2

4
8
8
.7

2
2
7
9
3
5
7
0
.7

3
9
1
.9

2
7
2
0
9
5
3
.0

2
9
0
.0

4
6
8
4
2
7
4
.2

0
9
2
.9

6
7

1
9
0
9
1
7
2
-
1
5
 1

0
X

2
1
5
0
5
4
9
3
.8

4
8
8
.0

4
8
9
0
6
6
0
.4

5
8
7
.7

2
2
6
7
2
9
5
9
.0

7
9
1
.4

2
7
1
4
4
7
5
.3

2
8
9
.8

4
6
7
0
1
0
0
.7

6
9
2
.6

6
8

1
9
0
9
2
1
3
-
3
 1

0
X

2
1
6
7
8
0
5
6
.3

4
8
8
.7

4
9
5
9
7
1
5
.6

5
8
9
.0

2
2
8
2
5
1
2
3
.7

6
9
2
.0

2
7
6
5
4
3
4
.4

0
9
1
.4

4
7
7
9
5
4
2
.8

5
9
4
.7

6
9

1
9
0
9
2
1
3
-
4
 1

0
X

2
1
6
5
7
3
4
5
.5

1
8
8
.6

4
9
2
9
5
1
1
.7

0
8
8
.4

2
2
8
7
8
4
6
2
.7

7
9
2
.3

2
7
6
4
6
8
2
.8

8
9
1
.4

4
7
3
1
9
9
1
.6

0
9
3
.8

7
0

1
9
0
9
3
0
5
-
5
 1

0
X

2
1
6
4
1
1
1
6
.3

4
8
8
.5

4
9
5
3
4
7
1
.1

7
8
8
.9

2
2
6
7
1
7
1
1
.8

3
9
1
.4

2
7
4
7
7
6
0
.2

6
9
0
.9

4
7
2
9
8
0
3
.0

5
9
3
.8

7
1

R
IN

S
E

2
0
6
4
3
9
6
5
.1

1
8
4
.5

4
8
2
8
3
7
5
.7

6
8
6
.6

2
1
7
6
4
5
2
5
.2

8
8
7
.8

2
6
6
8
4
4
4
.3

9
8
8
.2

4
5
6
8
4
6
9
.6

2
9
0
.6

7
2

R
IN

S
E

2
0
2
4
1
5
9
3
.0

3
8
2
.8

4
9
0
9
4
9
0
.3

5
8
8
.1

2
1
3
2
3
2
9
6
.8

8
8
6
.0

2
6
9
3
2
6
5
.7

3
8
9
.1

4
4
9
6
3
8
9
.0

0
8
9
.1

7
3

C
C

V
2
1
7
6
2
8
8
5
.5

1
8
9
.0

4
9
9
4
1
8
1
.0

7
8
9
.6

2
3
0
0
2
5
4
7
.1

1
9
2
.8

2
7
6
9
9
5
7
.2

4
9
1
.6

4
8
1
0
7
1
1
.8

0
9
5
.4

7
4

C
C

B
2
0
1
4
5
6
8
4
.2

9
8
2
.4

4
5
7
1
9
7
9
.7

2
8
2
.0

2
1
0
1
4
2
9
5
.1

7
8
4
.7

2
5
1
7
9
7
6
.7

9
8
3
.3

4
4
2
2
0
9
9
.0

0
8
7
.7

7
5

1
9
0
9
3
0
5
-
6
 1

0
X

2
1
5
8
8
1
1
6
.3

5
8
8
.3

4
9
0
8
9
9
9
.6

1
8
8
.1

2
2
8
0
8
7
1
1
.0

6
9
2
.0

2
7
2
8
2
9
7
.8

6
9
0
.2

4
6
9
8
5
8
0
.8

7
9
3
.1

7
6

C
C

V
2
2
1
6
1
2
1
0
.5

0
9
0
.7

4
9
8
5
9
7
8
.5

7
8
9
.4

2
3
3
3
2
7
3
0
.7

0
9
4
.1

2
7
9
0
3
5
3
.8

9
9
2
.3

4
8
5
2
3
9
6
.0

7
9
6
.2

7
7

C
C

B
2
0
5
9
5
6
3
9
.6

9
8
4
.3

4
6
2
6
7
1
1
.9

1
8
3
.0

2
1
3
8
1
1
8
9
.6

2
8
6
.2

2
5
6
3
8
4
1
.2

5
8
4
.8

4
5
3
3
2
6
5
.1

4
8
9
.9

7
8

IP
1
9
0
9
2
8
-
2
M

B
 .
..

2
0
5
0
6
8
4
1
.3

6
8
3
.9

4
6
5
8
8
2
3
.3

7
8
3
.6

2
1
6
4
3
3
8
5
.2

8
8
7
.3

2
5
6
5
5
2
4
.3

5
8
4
.8

4
4
9
7
0
1
1
.9

1
8
9
.1

7
9

IM
1
9
0
9
2
8
-
2
L
C

S
...

2
2
4
2
9
0
0
3
.0

0
9
1
.8

5
0
8
7
7
2
1
.7

0
9
1
.3

2
3
5
8
0
6
1
9
.0

7
9
5
.1

2
8
3
6
5
6
7
.4

3
9
3
.8

4
9
0
4
1
2
1
.9

0
9
7
.2

8
0

IM
1
9
0
9
2
8
-
2
L
C

S
...

2
2
3
8
9
9
6
3
.8

3
9
1
.6

5
0
7
1
9
8
6
.0

7
9
1
.0

2
3
4
3
7
3
8
2
.7

6
9
4
.5

2
8
4
5
9
4
6
.8

9
9
4
.1

4
8
4
5
4
6
7
.8

4
9
6
.0

8
1

1
9
0
9
5
3
4
-
1
 1

0
X

2
2
1
9
1
6
0
3
.0

0
9
0
.8

5
0
5
3
8
8
7
.6

3
9
0
.7

2
3
2
4
0
2
5
8
.3

5
9
3
.7

2
8
1
6
9
0
3
.1

9
9
3
.2

4
8
5
2
4
4
3
.0

5
9
6
.2

8
2

1
9
0
9
5
3
4
-
2
 1

0
X

2
2
0
7
5
4
2
1
.3

4
9
0
.3

4
9
9
5
8
2
4
.0

9
8
9
.6

2
3
1
6
7
5
3
0
.8

3
9
3
.4

2
7
5
7
3
9
0
.2

8
9
1
.2

4
8
1
3
3
7
8
.3

7
9
5
.4

8
3

1
9
0
9
5
3
4
-
3
 1

0
X

2
1
8
2
0
6
0
8
.0

1
8
9
.3

5
1
0
0
1
6
6
.8

0
9
1
.5

2
3
2
1
2
3
3
6
.5

2
9
3
.6

2
8
4
6
8
4
3
.1

0
9
4
.1

4
7
5
4
9
7
1
.0

8
9
4
.3

8
4

1
9
0
9
5
3
4
-
4
 1

0
X

2
2
1
4
0
4
5
9
.6

7
9
0
.6

5
1
0
1
2
7
8
.5

7
9
1
.5

2
3
1
0
4
2
4
7
.4

6
9
3
.2

2
8
5
5
2
8
4
.3

5
9
4
.4

4
7
9
4
8
2
3
.7

8
9
5
.0

8
5

1
9
0
9
5
3
4
-
5
 1

0
X

2
1
8
7
6
0
2
2
.1

7
8
9
.5

5
1
5
9
9
6
2
.7

4
9
2
.6

2
2
9
7
2
1
1
4
.7

4
9
2
.6

2
8
7
5
7
4
5
.9

4
9
5
.1

4
7
6
6
9
0
8
.3

7
9
4
.5

8
6

1
9
0
9
5
3
4
-
6
 1

0
X

2
2
8
0
6
3
3
1
.3

3
9
3
.3

5
1
7
5
3
1
7
.2

1
9
2
.8

2
3
8
1
0
4
3
1
.2

5
9
6
.0

2
8
4
8
1
4
9
.1

5
9
4
.2

4
8
2
4
7
1
4
.6

1
9
5
.6

8
7

1
9
0
9
5
3
4
-
7
 1

0
X

2
2
3
3
7
2
1
2
.1

7
9
1
.4

5
2
8
4
3
5
2
.3

2
9
4
.8

2
3
7
3
2
2
2
6
.4

9
9
5
.7

2
9
7
7
4
0
7
.8

0
9
8
.5

4
8
9
4
6
7
6
.4

9
9
7
.0

8
8

C
C

V
2
3
5
1
5
6
3
1
.3

2
9
6
.2

5
1
9
1
3
0
2
.1

1
9
3
.1

2
4
7
7
4
4
5
6
.9

1
9
9
.9

2
8
6
7
7
5
4
.3

1
9
4
.8

5
0
3
6
2
2
3
.2

6
9
9
.8

8
9

C
C

B
2
1
6
8
2
7
1
8
.0

1
8
8
.7

4
7
7
7
0
2
8
.1

6
8
5
.7

2
2
5
3
7
0
2
5
.7

2
9
0
.9

2
5
9
9
7
4
8
.8

4
8
6
.0

4
5
9
9
0
5
2
.9

5
9
1
.2

9
0

1
9
0
9
5
3
4
-
8
 1

0
X

2
2
0
1
5
0
9
7
.1

7
9
0
.1

4
9
9
2
4
9
4
.6

1
8
9
.6

2
3
2
7
3
1
0
1
.4

1
9
3
.9

2
7
7
8
6
2
0
.4

8
9
1
.9

4
8
2
5
6
7
7
.6

4
9
5
.7

9
1

1
9
0
9
5
3
4
-
9
 1

0
X

2
0
1
6
2
9
9
0
.9

5
8
2
.5

4
6
2
3
1
1
1
.2

8
8
2
.9

2
1
1
4
5
7
9
7
.5

8
8
5
.3

2
5
7
1
0
2
4
.6

4
8
5
.0

4
4
2
1
8
3
7
.5

4
8
7
.7

9
2

1
9
0
9
5
3
4
-
1
0
 1

0
X

2
1
7
1
2
3
2
1
.3

4
8
8
.8

4
9
6
4
3
4
8
.6

8
8
9
.1

2
2
8
2
4
4
1
6
.5

8
9
2
.0

2
7
5
5
4
7
4
.7

5
9
1
.1

4
7
5
9
5
5
4
.4

1
9
4
.3

9
3

1
9
0
9
5
3
4
-
1
1
 1

0
X

2
1
5
5
7
9
0
5
.5

1
8
8
.2

4
9
6
3
5
0
7
.2

2
8
9
.0

2
2
7
7
3
7
4
9
.6

4
9
1
.8

2
7
6
1
1
9
7
.4

0
9
1
.3

4
7
0
9
8
5
2
.4

3
9
3
.4

183 of 371



P
ag

e
 9

4
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

1
 ]

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

2
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

1
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

2
 ]

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

9
4

1
9
0
9
5
3
4
-
1
2
 1

0
X

2
1
5
0
7
5
6
0
.5

1
8
8
.0

4
8
6
9
5
6
6
.5

9
8
7
.4

2
2
6
9
4
0
7
4
.6

5
9
1
.5

2
7
5
1
7
4
8
.1

7
9
1
.0

4
7
0
7
1
3
7
.0

1
9
3
.3

9
5

1
9
0
9
5
3
4
-
1
3
 1

0
X

2
1
5
7
3
4
2
3
.8

4
8
8
.3

4
9
2
0
0
9
7
.8

4
8
8
.3

2
2
5
8
0
7
7
8
.1

2
9
1
.1

2
7
6
5
8
2
2
.8

4
9
1
.5

4
7
0
7
8
1
8
.4

7
9
3
.3

9
6

1
9
0
9
5
3
4
-
1
4
 1

0
X

2
1
4
9
4
3
4
7
.1

8
8
7
.9

4
9
4
0
2
6
4
.2

0
8
8
.6

2
2
6
2
4
9
4
7
.4

9
9
1
.2

2
7
1
4
0
6
7
.1

3
8
9
.8

4
7
2
9
0
4
1
.0

7
9
3
.7

9
7

1
9
0
9
5
3
4
-
1
5
 1

0
X

2
1
6
7
9
3
0
2
.1

8
8
8
.7

4
9
2
5
6
1
6
.5

9
8
8
.4

2
2
8
6
0
3
4
8
.4

0
9
2
.2

2
7
4
9
8
0
3
.8

2
9
0
.9

4
7
3
6
8
6
8
.1

6
9
3
.9

9
8

1
9
0
9
5
3
4
-
1
6
 1

0
X

2
1
5
5
2
7
2
8
.8

4
8
8
.2

4
9
4
9
7
8
0
.5

5
8
8
.8

2
2
7
4
3
2
2
0
.5

6
9
1
.7

2
7
3
3
7
3
2
.5

8
9
0
.4

4
7
4
6
3
4
5
.8

7
9
4
.1

9
9

1
9
0
9
5
3
4
-
1
7
 1

0
X

2
2
1
8
9
6
9
1
.3

4
9
0
.8

5
0
5
9
5
5
1
.3

8
9
0
.8

2
3
5
8
9
8
1
3
.3

6
9
5
.1

2
8
4
2
6
7
0
.4

1
9
4
.0

4
8
5
2
0
1
2
.1

2
9
6
.2

1
0
0

C
C

V
2
2
3
5
3
0
1
9
.6

6
9
1
.5

5
0
5
7
2
9
2
.3

2
9
0
.7

2
3
5
1
3
8
6
1
.3

1
9
4
.8

2
7
9
2
0
0
6
.5

0
9
2
.3

4
9
2
6
2
5
9
.8

2
9
7
.6

1
0
1

C
C

B
2
0
7
8
3
8
8
6
.7

7
8
5
.0

4
6
3
7
1
6
8
.4

7
8
3
.2

2
1
7
6
4
5
2
2
.4

0
8
7
.8

2
5
6
0
4
1
1
.8

5
8
4
.7

4
5
3
6
0
9
2
.7

5
8
9
.9

1
0
2

1
9
0
9
5
3
4
-
1
8
 1

0
X

2
2
9
3
5
6
0
0
.4

9
9
3
.8

5
1
6
9
9
4
3
.1

5
9
2
.7

2
4
0
0
8
7
7
1
.7

3
9
6
.8

2
8
6
5
4
9
0
.2

5
9
4
.8

4
9
1
9
3
1
1
.6

9
9
7
.5

1
0
3

1
9
0
9
5
3
4
-
1
9
 1

0
X

2
1
3
7
0
0
3
3
.0

1
8
7
.4

4
8
3
3
0
2
2
.9

5
8
6
.7

2
2
2
5
0
2
0
6
.8

8
8
9
.7

2
6
6
4
3
9
3
.2

3
8
8
.1

4
5
7
4
6
7
2
.7

4
9
0
.7

1
0
4

1
9
0
9
5
3
4
-
2
0
 1

0
X

2
2
7
4
0
0
6
0
.4

9
9
3
.0

5
1
1
1
8
5
6
.0

7
9
1
.7

2
3
5
7
7
2
6
9
.3

6
9
5
.1

2
8
4
8
1
3
1
.5

5
9
4
.2

4
8
0
6
7
1
2
.4

3
9
5
.3

1
0
5

R
IN

S
E

2
1
9
1
6
4
1
0
.5

0
8
9
.7

5
0
6
7
3
9
8
.5

7
9
0
.9

2
2
8
9
6
5
5
1
.9

2
9
2
.3

2
7
6
5
5
2
3
.2

2
9
1
.5

4
6
9
6
3
8
7
.0

1
9
3
.1

1
0
6

R
IN

S
E

2
1
5
8
3
5
0
8
.4

3
8
8
.3

5
0
8
7
1
3
0
.6

5
9
1
.3

2
2
4
3
2
3
5
0
.3

4
9
0
.5

2
8
1
1
0
3
7
.3

2
9
3
.0

4
6
0
0
2
1
3
.0

6
9
1
.2

1
0
7

C
C

V
2
3
3
3
4
3
8
5
.4

9
9
5
.5

5
2
8
5
0
3
7
.9

4
9
4
.8

2
4
5
9
8
4
5
7
.0

1
9
9
.2

2
9
4
1
5
8
1
.8

6
9
7
.3

4
9
7
3
4
6
5
.0

3
9
8
.6

1
0
8

C
C

B
2
1
3
2
1
7
4
9
.6

8
8
7
.2

4
7
6
7
3
1
2
.9

5
8
5
.5

2
2
1
1
7
9
3
8
.6

5
8
9
.2

2
6
5
6
0
7
4
.6

1
8
7
.8

4
5
7
2
8
8
3
.8

9
9
0
.6

1
0
9

IP
1
9
0
1
0
0
2
-
3
M

B
...

2
1
1
9
1
5
6
2
.1

9
8
6
.7

4
7
3
4
1
3
9
.2

0
8
4
.9

2
1
8
4
0
5
1
3
.2

0
8
8
.1

2
6
1
6
7
7
8
.5

3
8
6
.5

4
5
5
8
5
7
7
.6

4
9
0
.4

1
1
0

IM
1
9
1
0
0
2
-
3
L
C

S
...

2
2
9
9
3
2
9
8
.8

2
9
4
.1

5
1
5
8
0
9
9
.4

0
9
2
.5

2
4
0
3
3
4
3
2
.6

3
9
6
.9

2
8
6
0
2
5
5
.4

4
9
4
.6

4
8
9
9
4
5
2
.3

2
9
7
.1

1
1
1

1
9
0
9
4
6
7
-
1
 1

0
X

2
2
3
8
6
2
5
4
.6

7
9
1
.6

5
0
1
4
4
4
9
.8

2
9
0
.0

2
3
1
7
5
3
4
4
.9

1
9
3
.5

2
7
9
5
7
0
3
.4

6
9
2
.4

4
7
8
2
3
2
1
.8

0
9
4
.8

1
1
2

1
9
0
9
4
6
7
-
2
 1

0
X

2
2
4
7
8
7
4
7
.1

7
9
2
.0

5
0
7
0
9
2
4
.2

0
9
1
.0

2
3
6
7
0
5
2
4
.4

2
9
5
.5

2
8
2
4
9
1
8
.9

4
9
3
.4

4
8
1
7
4
6
2
.5

3
9
5
.5

1
1
3

1
9
0
9
4
6
7
-
3
 1

0
X

2
2
6
7
3
8
4
7
.1

6
9
2
.8

5
1
0
3
3
9
6
.5

9
9
1
.6

2
3
9
8
4
8
8
7
.2

4
9
6
.7

2
8
8
5
8
5
4
.1

4
9
5
.4

4
9
1
5
3
2
9
.0

9
9
7
.4

1
1
4

1
9
0
9
4
6
7
-
4
 1

0
X

2
2
7
2
9
1
8
6
.3

3
9
3
.0

5
1
5
7
6
6
3
.5

7
9
2
.5

2
3
8
8
7
8
4
4
.4

9
9
6
.3

2
8
7
5
4
7
5
.4

0
9
5
.1

4
8
6
5
3
0
6
.6

0
9
6
.4

1
1
5

1
9
0
9
4
6
7
-
5
 1

0
X

2
2
8
2
3
3
1
2
.9

9
9
3
.4

5
1
2
5
2
6
1
.5

9
9
1
.9

2
3
9
6
9
1
5
5
.9

1
9
6
.7

2
8
8
5
8
5
0
.8

3
9
5
.4

4
8
7
4
5
7
1
.6

0
9
6
.6

1
1
6

1
9
0
9
4
6
7
-
6
 1

0
X

2
2
7
1
9
0
1
0
.5

0
9
2
.9

5
1
2
4
6
3
6
.5

9
9
1
.9

2
3
8
5
7
4
2
5
.7

6
9
6
.2

2
8
6
2
1
0
3
.0

8
9
4
.6

4
8
3
2
7
2
2
.1

2
9
5
.8

1
1
7

1
9
0
9
4
6
7
-
7
 1

0
X

2
2
3
2
8
9
5
9
.6

7
9
1
.4

5
0
3
1
1
9
0
.5

5
9
0
.3

2
3
2
8
4
2
0
0
.8

8
9
3
.9

2
8
0
7
2
2
0
.2

7
9
2
.8

4
7
4
3
8
4
2
.6

4
9
4
.0

1
1
8

1
9
0
9
4
6
7
-
8
 1

0
X

2
1
8
6
5
4
3
0
.5

1
8
9
.5

5
1
0
0
3
8
2
.6

3
9
1
.5

2
3
0
1
4
7
6
6
.4

3
9
2
.8

2
8
3
0
6
6
4
.2

8
9
3
.6

4
7
2
7
5
2
8
.1

6
9
3
.7

1
1
9

C
C

V
2
2
5
2
5
2
5
0
.5

0
9
2
.2

5
0
5
4
2
4
3
.3

6
9
0
.7

2
3
5
8
0
5
9
2
.4

2
9
5
.1

2
8
2
3
3
1
1
.7

5
9
3
.4

4
8
4
4
4
5
6
.8

0
9
6
.0

1
2
0

C
C

B
2
0
3
3
4
6
5
8
.0

3
8
3
.2

4
5
7
4
4
4
8
.5

8
8
2
.1

2
1
3
5
3
1
8
4
.4

5
8
6
.1

2
5
3
8
3
7
3
.4

9
8
3
.9

4
3
5
3
2
6
5
.1

4
8
6
.3

1
2
1

1
9
0
9
4
6
7
-
9
 1

0
X

2
1
9
4
0
2
6
8
.0

1
8
9
.8

5
0
1
8
1
2
5
.1

3
9
0
.0

2
3
1
9
7
1
5
0
.9

3
9
3
.5

2
8
2
1
2
4
2
.4

5
9
3
.3

4
7
4
4
0
2
9
.5

1
9
4
.0

1
2
2

1
9
0
9
4
6
7
-
1
0
 1

0
X

2
2
1
2
8
6
5
7
.1

7
9
0
.5

5
0
2
8
0
3
6
.0

7
9
0
.2

2
3
3
1
0
5
8
3
.4

7
9
4
.0

2
8
1
6
9
5
2
.7

9
9
3
.2

4
7
6
8
6
4
9
.4

1
9
4
.5

1
2
3

1
9
0
9
4
6
7
-
1
1
 1

0
X

2
2
4
7
9
4
2
8
.8

3
9
2
.0

5
1
0
6
1
9
6
.1

7
9
1
.6

2
3
6
1
4
8
0
1
.0

3
9
5
.2

2
8
3
4
4
0
9
.5

9
9
3
.7

4
8
4
7
0
6
1
.1

8
9
6
.1

1
2
4

1
9
0
9
4
6
7
-
1
2
 1

0
X

2
3
8
0
0
6
4
7
.9

8
9
7
.4

5
1
3
9
6
2
9
.8

2
9
2
.2

2
5
1
1
4
4
3
5
.0

6
1
0
1
.3

2
8
5
5
3
1
5
.2

4
9
4
.4

5
1
5
2
5
5
9
.7

2
1
0
2
.1

184 of 371



P
ag

e
 9

5
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

1
 ]

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

2
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

1
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

2
 ]

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

1
2
5

1
9
0
9
4
8
1
-
5
 1

0
X

2
2
8
1
2
4
4
3
.8

3
9
3
.3

5
1
4
2
4
9
9
.4

0
9
2
.3

2
3
7
4
4
0
6
5
.5

5
9
5
.8

2
8
4
1
1
7
1
.0

2
9
4
.0

4
8
1
6
6
6
3
.8

9
9
5
.5

1
2
6

1
9
0
9
4
8
1
-
1
3
 1

0
X

2
2
4
6
7
6
8
8
.0

0
9
1
.9

5
1
2
1
0
4
5
.0

3
9
1
.9

2
3
6
0
6
8
9
3
.5

6
9
5
.2

2
8
2
1
4
4
4
.2

1
9
3
.3

4
8
3
6
2
0
9
.6

2
9
5
.9

1
2
7

1
9
0
9
4
8
1
-
1
3
L
 5

0
X

2
1
4
2
1
4
2
6
.3

5
8
7
.6

4
8
8
3
0
9
3
.1

6
8
7
.6

2
2
4
5
5
6
1
9
.5

1
9
0
.6

2
6
9
7
6
7
2
.1

4
8
9
.2

4
5
5
9
0
2
4
.7

3
9
0
.4

1
2
8

1
9
0
9
4
8
1
-
1
3
M

S
 .
..

2
2
5
0
0
8
4
5
.5

0
9
2
.1

5
0
3
1
5
8
1
.2

8
9
0
.3

2
3
4
5
0
4
3
6
.4

2
9
4
.6

2
7
8
9
7
8
3
.7

6
9
2
.3

4
7
6
2
0
4
1
.9

1
9
4
.4

1
2
9

1
9
0
9
4
8
1
-
1
3
M

S
D

...
2
2
2
0
9
9
6
8
.8

4
9
0
.9

5
0
2
8
3
1
1
.3

8
9
0
.2

2
3
2
0
4
2
6
7
.6

7
9
3
.6

2
7
8
0
2
2
3
.7

2
9
1
.9

4
7
5
2
2
3
9
.4

1
9
4
.2

1
3
0

1
9
0
9
4
8
1
-
1
3
A

 1
0
X

2
2
1
4
1
5
4
6
.3

4
9
0
.6

5
0
1
1
3
2
4
.2

0
8
9
.9

2
3
2
6
2
2
2
3
.7

4
9
3
.8

2
7
7
3
1
1
6
.8

4
9
1
.7

4
7
9
7
1
6
0
.8

7
9
5
.1

1
3
1

C
C

V
2
3
2
6
4
6
4
2
.9

9
9
5
.2

5
0
9
5
5
2
4
.8

2
9
1
.4

2
4
2
1
6
9
6
5
.1

1
9
7
.7

2
8
6
7
1
2
6
.7

1
9
4
.8

4
8
8
8
3
5
5
.8

6
9
6
.9

1
3
2

C
C

B
2
0
8
4
8
5
9
8
.8

6
8
5
.3

4
6
7
2
4
1
5
.5

6
8
3
.8

2
1
5
8
9
1
7
5
.8

8
8
7
.1

2
5
7
9
8
4
9
.5

3
8
5
.3

4
4
6
6
4
8
7
.4

3
8
8
.5

1
3
3

1
9
0
9
5
1
1
-
1
 1

0
X

2
2
2
7
7
0
2
8
.0

0
9
1
.1

5
1
0
1
9
7
9
.8

2
9
1
.5

2
3
6
4
4
8
0
9
.2

3
9
5
.4

2
8
3
6
5
2
5
.1

9
9
3
.8

4
8
5
5
5
0
5
.1

4
9
6
.2

1
3
4

1
9
0
9
5
1
1
-
2
 1

0
X

2
3
0
0
9
1
4
5
.4

9
9
4
.1

5
2
9
8
8
5
9
.9

2
9
5
.1

2
4
4
2
1
1
5
5
.4

4
9
8
.5

2
9
8
3
1
8
2
.8

4
9
8
.6

4
9
2
7
7
0
8
.2

6
9
7
.7

1
3
5

1
9
0
9
5
1
1
-
3
 1

0
X

2
4
2
2
5
3
8
4
.6

4
9
9
.1

5
5
7
8
6
8
9
.0

9
1
0
0
.1

2
5
2
9
7
1
9
5
.3

9
1
0
2
.0

3
1
2
2
0
5
1
.1

2
1
0
3
.2

4
9
9
1
7
7
6
.5

9
9
8
.9

1
3
6

1
9
0
9
5
1
1
-
4
 1

0
X

2
2
9
7
4
4
2
0
.4

9
9
4
.0

5
1
6
4
2
6
0
.0

3
9
2
.6

2
4
2
6
5
5
5
1
.4

0
9
7
.9

2
8
8
7
7
4
5
.7

3
9
5
.5

4
9
0
0
3
9
9
.5

1
9
7
.1

1
3
7

1
9
0
9
5
1
1
-
5
 1

0
X

2
2
8
4
5
6
0
2
.1

6
9
3
.5

5
1
1
9
5
9
7
.8

4
9
1
.8

2
4
0
5
9
9
4
0
.2

3
9
7
.0

2
8
4
8
5
6
4
.4

7
9
4
.2

4
8
5
9
4
3
4
.5

1
9
6
.3

1
3
8

1
9
0
9
5
1
1
-
6
 1

0
X

2
2
4
7
1
8
0
5
.5

0
9
1
.9

5
0
7
7
6
3
5
.3

4
9
1
.1

2
3
7
0
9
6
6
8
.8

3
9
5
.6

2
8
1
4
9
2
7
.2

8
9
3
.1

4
8
0
9
5
3
4
.0

9
9
5
.3

1
3
9

R
IN

S
E

2
1
7
5
3
4
9
2
.1

7
8
9
.0

4
9
0
0
5
2
0
.7

6
8
7
.9

2
2
7
4
8
5
3
8
.1

3
9
1
.7

2
6
7
2
8
6
1
.3

6
8
8
.4

4
6
9
7
8
9
3
.8

9
9
3
.1

1
4
0

R
IN

S
E

2
0
6
8
2
3
4
0
.5

2
8
4
.6

4
8
8
8
0
6
1
.1

8
8
7
.7

2
1
7
5
1
1
7
5
.1

3
8
7
.7

2
6
8
1
5
8
7
.0

2
8
8
.7

4
4
5
9
1
7
2
.2

3
8
8
.4

1
4
1

C
C

V
2
2
1
2
0
1
0
7
.1

7
9
0
.5

5
0
2
9
9
8
8
.8

8
9
0
.2

2
3
5
0
9
0
8
6
.1

6
9
4
.8

2
8
3
0
8
7
5
.6

5
9
3
.6

4
8
4
4
0
6
7
.8

5
9
6
.0

1
4
2

C
C

B
1
9
9
6
7
9
0
4
.2

9
8
1
.7

4
5
5
1
5
3
6
.6

0
8
1
.7

2
0
8
3
4
4
2
9
.9

8
8
4
.0

2
5
2
5
9
6
8
.7

7
8
3
.5

4
3
3
0
4
4
1
.1

8
8
5
.8

1
4
3

IP
1
9
1
0
0
2
-
2
M

B
 .
..

1
9
9
9
4
4
2
8
.0

3
8
1
.8

4
5
7
0
9
2
7
.7

4
8
2
.0

2
0
9
2
1
7
3
2
.5

1
8
4
.4

2
5
1
2
4
1
4
.6

8
8
3
.1

4
3
8
2
9
5
9
.1

0
8
6
.9

1
4
4

IM
1
9
1
0
0
2
-
2
L
C

S
...

2
1
5
2
7
6
6
0
.5

1
8
8
.1

4
9
3
3
3
7
9
.2

0
8
8
.5

2
2
6
8
4
6
3
3
.8

3
9
1
.5

2
7
3
0
6
3
1
.3

1
9
0
.3

4
6
9
1
6
8
0
.9

7
9
3
.0

1
4
5

1
9
0
9
2
1
7
-
2
 1

0
X

2
1
2
3
4
4
8
8
.0

2
8
6
.9

4
8
0
5
7
6
0
.3

5
8
6
.2

2
2
5
3
2
0
8
8
.8

8
9
0
.9

2
7
1
0
9
8
9
.4

0
8
9
.6

4
6
6
2
7
8
5
.3

5
9
2
.4

1
4
6

1
9
0
9
2
1
7
-
2
L
 5

0
X

2
0
5
1
7
5
5
2
.1

9
8
3
.9

4
7
0
8
4
8
8
.5

8
8
4
.5

2
1
4
4
5
4
4
1
.3

3
8
6
.5

2
6
1
7
9
7
7
.0

6
8
6
.6

4
4
0
6
7
0
0
.7

7
8
7
.4

1
4
7

1
9
0
9
2
1
7
-
2
M

S
 1

0
X

2
1
4
1
1
2
4
8
.8

5
8
7
.6

4
9
1
2
4
4
9
.5

1
8
8
.1

2
2
6
0
9
1
7
6
.3

5
9
1
.2

2
7
3
3
5
2
5
.3

3
9
0
.4

4
6
8
7
9
0
5
.4

5
9
2
.9

1
4
8

1
9
0
9
2
1
7
-
2
M

S
D

 .
..

2
1
4
3
7
6
1
9
.6

8
8
7
.7

4
8
9
7
9
7
2
.3

2
8
7
.9

2
2
6
5
6
1
2
1
.0

8
9
1
.4

2
7
2
8
2
4
7
.2

4
9
0
.2

4
6
8
1
2
5
0
.2

4
9
2
.8

1
4
9

1
9
0
9
2
1
7
-
2
A

 1
0
X

2
1
8
0
8
0
5
1
.3

4
8
9
.2

4
9
2
8
7
2
6
.3

9
8
8
.4

2
2
9
3
3
7
3
8
.3

2
9
2
.5

2
7
3
5
0
8
3
.7

9
9
0
.4

4
7
6
0
4
0
6
.4

9
9
4
.4

1
5
0

1
9
0
9
2
1
7
-
3
 1

0
X

2
1
2
4
3
4
6
5
.1

0
8
6
.9

4
9
6
1
6
4
4
.7

2
8
9
.0

2
2
2
9
5
7
3
5
.4

3
8
9
.9

2
7
3
0
7
7
5
.0

7
9
0
.3

4
6
2
0
0
0
3
.5

8
9
1
.6

1
5
1

1
9
0
9
2
1
7
-
6
 1

0
X

1
9
5
3
1
2
7
8
.4

6
7
9
.9

4
4
5
9
0
5
3
.1

6
8
0
.0

2
0
5
5
2
2
3
1
.7

6
8
2
.9

2
4
5
3
7
0
8
.9

7
8
1
.1

4
3
2
0
2
1
1
.7

1
8
5
.6

1
5
2

1
9
0
9
2
1
7
-
7
 1

0
X

1
9
7
2
5
0
1
1
.3

7
8
0
.7

4
4
8
1
8
2
9
.3

1
8
0
.4

2
0
5
4
4
3
3
1
.4

0
8
2
.8

2
5
0
3
7
0
5
.4

6
8
2
.8

4
3
6
9
9
6
7
.5

4
8
6
.6

1
5
3

C
C

V
2
1
5
5
3
9
4
5
.5

1
8
8
.2

4
8
9
9
4
8
4
.4

0
8
7
.9

2
2
8
3
4
9
8
7
.1

8
9
2
.1

2
7
4
3
4
4
6
.2

3
9
0
.7

4
7
9
0
4
0
9
.6

1
9
5
.0

1
5
4

C
C

B
1
9
8
5
1
0
5
0
.5

4
8
1
.2

4
5
0
4
4
4
5
.4

5
8
0
.8

2
0
6
8
9
0
4
1
.2

3
8
3
.4

2
5
1
9
4
9
3
.9

1
8
3
.3

4
3
4
9
4
5
8
.8

9
8
6
.2

1
5
5

1
9
0
9
2
1
7
-
8
 1

0
X

2
1
2
0
6
6
8
9
.2

7
8
6
.8

4
8
5
7
6
5
7
.8

4
8
7
.1

2
2
2
9
4
3
9
3
.7

4
8
9
.9

2
6
8
8
1
4
6
.9

6
8
8
.9

4
6
5
6
7
3
6
.7

0
9
2
.3

185 of 371



P
ag

e
 9

6
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

1
 ]

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

2
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

1
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

2
 ]

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

1
5
6

1
9
0
9
2
1
7
-
9
 1

0
X

2
1
1
5
2
8
5
2
.6

0
8
6
.5

4
9
6
9
4
9
1
.7

0
8
9
.2

2
2
2
9
2
5
5
6
.2

2
8
9
.9

2
7
4
4
5
4
8
.7

6
9
0
.8

4
6
2
2
5
9
1
.7

0
9
1
.6

1
5
7

1
9
0
9
2
3
2
-
1
 1

0
X

2
1
1
7
0
3
5
5
.9

3
8
6
.6

4
8
7
7
1
6
8
.5

7
8
7
.5

2
2
4
5
7
1
2
2
.4

3
9
0
.6

2
7
1
4
4
6
6
.3

1
8
9
.8

4
6
7
3
1
8
3
.8

9
9
2
.6

1
5
8

1
9
0
9
2
3
2
-
2
 1

0
X

2
1
3
7
3
9
7
9
.6

8
8
7
.4

4
9
2
5
0
3
5
.5

5
8
8
.4

2
2
2
8
0
2
7
3
.3

3
8
9
.8

2
7
3
8
0
5
6
.2

2
9
0
.5

4
6
2
7
4
3
1
.7

0
9
1
.7

1
5
9

1
9
0
9
2
3
2
-
3
 1

0
X

2
1
1
0
8
8
4
2
.6

0
8
6
.4

4
9
0
6
1
8
0
.1

3
8
8
.0

2
2
3
0
5
5
6
3
.6

7
9
0
.0

2
7
0
5
8
1
4
.8

8
8
9
.5

4
6
4
3
4
1
5
.2

4
9
2
.0

1
6
0

1
9
0
9
2
3
2
-
4
 1

0
X

2
1
2
4
7
8
6
1
.3

5
8
6
.9

4
8
8
0
7
2
4
.5

1
8
7
.6

2
2
3
9
8
6
8
4
.5

0
9
0
.3

2
7
1
7
6
5
5
.9

7
8
9
.9

4
6
1
7
8
2
0
.7

6
9
1
.5

1
6
1

1
9
0
9
2
4
1
-
3
 1

0
X

2
1
2
1
4
5
4
5
.5

2
8
6
.8

4
8
5
2
8
4
9
.1

0
8
7
.1

2
2
4
6
5
8
4
7
.9

7
9
0
.6

2
7
3
4
8
7
8
.7

9
9
0
.4

4
6
2
7
0
2
1
.0

8
9
1
.7

1
6
2

1
9
0
9
2
4
1
-
4
 1

0
X

2
1
3
8
0
0
5
3
.8

5
8
7
.5

4
8
7
1
3
5
9
.3

0
8
7
.4

2
2
6
2
6
2
6
1
.5

6
9
1
.2

2
7
1
0
9
9
5
.2

9
8
9
.6

4
6
6
7
5
7
1
.6

0
9
2
.5

1
6
3

1
9
0
9
2
4
1
-
5
 1

0
X

2
1
5
6
7
9
9
9
.6

8
8
8
.2

4
9
5
1
7
0
3
.5

7
8
8
.8

2
2
5
2
0
2
0
1
.4

2
9
0
.8

2
7
7
1
2
7
3
.4

0
9
1
.6

4
6
1
0
9
7
4
.4

1
9
1
.4

1
6
4

1
9
0
9
2
4
1
-
6
 1

0
X

2
1
2
2
9
9
2
1
.3

5
8
6
.9

4
8
7
6
9
6
3
.7

8
8
7
.5

2
2
4
2
1
9
5
0
.7

8
9
0
.4

2
7
0
1
9
9
5
.4

5
8
9
.4

4
6
0
8
5
9
4
.2

0
9
1
.4

1
6
5

C
C

V
2
2
1
2
3
2
6
0
.5

0
9
0
.5

4
9
8
2
6
4
2
.7

4
8
9
.4

2
3
2
3
3
4
9
0
.1

5
9
3
.7

2
7
6
1
0
8
8
.2

0
9
1
.3

4
7
8
2
0
2
8
.6

8
9
4
.8

1
6
6

C
C

B
2
0
1
0
5
0
6
3
.4

5
8
2
.3

4
5
6
5
8
0
4
.3

1
8
1
.9

2
1
0
4
2
3
4
0
.6

8
8
4
.9

2
5
1
3
1
7
6
.3

6
8
3
.1

4
3
8
3
7
5
7
.9

6
8
6
.9

1
6
7

1
9
0
9
2
4
1
-
7
 1

0
X

2
1
4
0
1
5
6
6
.3

5
8
7
.6

4
9
5
2
0
0
9
.2

0
8
8
.8

2
2
4
6
9
4
0
7
.5

8
9
0
.6

2
7
6
7
9
7
5
.3

3
9
1
.5

4
6
7
6
5
3
7
.9

5
9
2
.7

1
6
8

1
9
0
9
2
4
1
-
8
 1

0
X

2
1
6
6
7
3
9
3
.8

4
8
8
.6

4
8
8
7
4
6
0
.2

4
8
7
.7

2
2
8
4
8
9
7
7
.9

2
9
2
.1

2
7
3
8
2
7
1
.1

2
9
0
.6

4
7
3
1
5
6
0
.0

3
9
3
.8

1
6
9

1
9
0
9
2
4
1
-
9
 1

0
X

1
9
9
8
0
0
4
5
.1

2
8
1
.7

4
5
3
7
9
9
9
.3

0
8
1
.4

2
1
0
1
1
7
4
3
.8

8
8
4
.7

2
5
2
3
4
0
9
.5

4
8
3
.4

4
3
4
8
6
9
8
.0

6
8
6
.2

1
7
0

1
9
0
9
2
4
1
-
1
0
 1

0
X

2
0
1
3
4
6
7
8
.4

5
8
2
.4

4
6
1
6
8
6
6
.5

0
8
2
.8

2
1
1
6
3
9
0
1
.2

2
8
5
.3

2
5
3
1
9
3
5
.8

8
8
3
.7

4
4
2
4
2
8
1
.8

1
8
7
.7

1
7
1

1
9
0
9
4
3
8
-
5
 1

0
X

2
4
2
6
7
9
2
2
.1

4
9
9
.3

5
2
9
7
8
3
3
.8

8
9
5
.0

2
5
0
6
0
2
4
2
.5

5
1
0
1
.1

2
9
6
7
3
0
2
.4

1
9
8
.1

4
9
0
1
9
6
5
.3

5
9
7
.2

1
7
2

1
9
0
9
4
3
8
-
6
 1

0
X

2
3
4
6
2
1
8
7
.1

5
9
6
.0

5
2
2
5
5
5
8
.8

8
9
3
.7

2
4
3
7
6
1
8
8
.9

1
9
8
.3

2
9
3
1
4
0
1
.8

3
9
6
.9

4
8
8
6
9
2
9
.3

0
9
6
.9

1
7
3

R
IN

S
E

2
0
7
3
7
8
6
2
.1

9
8
4
.8

4
7
1
5
2
8
9
.3

1
8
4
.6

2
1
7
2
7
8
9
4
.5

1
8
7
.6

2
6
3
8
7
9
5
.0

1
8
7
.3

4
5
2
4
0
3
3
.0

6
8
9
.7

1
7
4

R
IN

S
E

2
0
3
3
8
5
9
7
.6

2
8
3
.2

4
7
3
3
0
0
2
.8

5
8
4
.9

2
1
2
3
7
4
6
2
.2

7
8
5
.6

2
6
2
4
0
2
4
.8

4
8
6
.8

4
4
8
4
0
8
4
.5

2
8
8
.9

1
7
5

C
C

V
2
1
5
2
6
0
2
3
.8

5
8
8
.1

4
9
8
3
1
9
3
.7

8
8
9
.4

2
2
6
2
3
3
5
2
.5

9
9
1
.2

2
7
4
8
5
3
1
.4

2
9
0
.9

4
7
5
6
1
5
3
.4

7
9
4
.3

1
7
6

C
C

B
2
0
2
1
2
3
9
0
.9

5
8
2
.7

4
5
7
0
6
0
7
.1

2
8
2
.0

2
1
1
6
2
6
4
4
.5

6
8
5
.3

2
5
2
8
3
2
8
.8

8
8
3
.6

4
4
1
5
6
9
4
.3

1
8
7
.5

1
7
7

F
P

1
9
0
9
2
7
-
3
M

B
...

2
0
1
4
6
7
6
8
.8

7
8
2
.4

4
5
5
9
8
7
5
.2

5
8
1
.8

2
0
9
6
7
7
4
7
.3

6
8
4
.6

2
5
0
4
6
2
2
.6

1
8
2
.8

4
3
8
1
9
8
9
.8

3
8
6
.9

1
7
8

Z
Z
Z

1
7
9

IM
1
9
0
9
3
0
-
3
L
C

S
...

2
1
6
7
2
5
2
5
.5

1
8
8
.7

4
9
4
3
7
7
0
.3

4
8
8
.7

2
2
5
9
5
0
7
1
.1

4
9
1
.1

2
7
4
3
9
1
8
.6

8
9
0
.7

4
7
3
1
5
2
2
.5

3
9
3
.8

1
8
0

1
9
0
9
4
7
9
-
1
 1

0
X

2
1
8
0
7
3
3
5
.5

1
8
9
.2

4
8
9
4
1
3
6
.0

7
8
7
.8

2
3
0
1
9
0
0
0
.3

8
9
2
.8

2
7
4
8
0
2
5
.4

8
9
0
.9

4
8
4
7
4
1
7
.2

2
9
6
.1

1
8
1

1
9
0
9
4
7
9
-
2
 1

0
X

2
1
8
8
0
8
8
3
.0

1
8
9
.5

4
9
6
7
0
5
2
.9

5
8
9
.1

2
3
0
9
9
7
6
4
.1

1
9
3
.2

2
7
7
3
3
6
9
.9

8
9
1
.7

4
8
1
1
5
8
4
.9

3
9
5
.4

1
8
2

1
9
0
9
5
1
3
-
1
 1

0
X

2
1
5
1
7
4
6
9
.6

8
8
8
.0

4
9
3
9
4
3
3
.7

8
8
8
.6

2
3
0
0
0
0
5
9
.8

7
9
2
.8

2
7
8
5
8
1
9
.1

0
9
2
.1

4
7
0
2
8
7
2
.2

2
9
3
.2

1
8
3

1
9
0
9
5
1
3
-
1
L
 5

0
X

2
2
0
5
7
1
1
5
.5

0
9
0
.2

5
0
2
1
9
5
0
.1

3
9
0
.1

2
3
2
0
3
8
1
6
.0

9
9
3
.6

2
7
8
8
2
9
0
.7

6
9
2
.2

4
8
3
9
4
9
4
.6

1
9
5
.9

1
8
4

1
9
0
9
5
1
3
-
1
M

S
 1

0
X

2
1
9
9
9
7
2
8
.0

1
9
0
.0

5
0
0
2
0
2
4
.2

0
8
9
.7

2
3
3
3
7
7
3
8
.2

6
9
4
.1

2
8
0
9
4
0
2
.0

2
9
2
.9

4
8
2
3
3
9
8
.5

8
9
5
.6

1
8
5

1
9
0
9
5
1
3
-
1
M

S
D

 .
..

2
2
2
7
6
2
3
4
.6

7
9
1
.1

5
0
3
5
0
0
1
.9

1
9
0
.3

2
3
7
2
0
4
8
6
.3

6
9
5
.7

2
8
1
1
5
6
4
.9

1
9
3
.0

4
8
9
8
5
3
0
.8

6
9
7
.1

1
8
6

1
9
0
9
5
1
3
-
1
A

 1
0
X

2
2
3
0
7
9
7
4
.6

7
9
1
.3

5
0
1
5
8
1
1
.3

8
9
0
.0

2
3
6
9
3
3
4
6
.6

2
9
5
.5

2
8
3
9
7
7
1
.6

5
9
3
.9

4
9
4
6
5
6
1
.0

7
9
8
.1

186 of 371



P
ag

e
 9

7
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

1
 ]

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

2
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

1
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

2
 ]

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

1
8
7

C
C

V
2
2
3
9
9
6
6
2
.1

7
9
1
.6

5
0
6
1
1
6
3
.9

9
9
0
.8

2
3
6
7
5
2
0
5
.3

1
9
5
.5

2
8
0
2
6
7
9
.7

3
9
2
.7

5
0
0
0
1
7
7
.2

2
9
9
.1

1
8
8

C
C

B
2
0
3
3
5
5
9
0
.9

5
8
3
.2

4
6
6
7
3
0
7
.0

2
8
3
.7

2
1
3
4
9
4
4
2
.6

5
8
6
.1

2
5
6
7
9
6
7
.4

3
8
4
.9

4
5
2
0
4
3
9
.3

1
8
9
.6

1
8
9

1
9
0
9
5
1
3
-
2
 1

0
X

2
1
6
0
3
5
8
8
.8

5
8
8
.4

4
9
9
7
2
9
1
.7

0
8
9
.6

2
3
1
8
3
1
9
5
.6

4
9
3
.5

2
8
0
5
9
9
8
.1

0
9
2
.8

4
8
5
7
0
4
3
.6

8
9
6
.3

1
9
0

1
9
0
9
5
1
4
-
1
 1

0
X

2
1
8
6
5
9
4
8
.8

4
8
9
.5

5
0
1
5
9
1
1
.8

0
9
0
.0

2
3
4
7
0
1
3
0
.9

9
9
4
.6

2
8
0
3
4
6
6
.7

4
9
2
.7

4
8
7
8
0
3
7
.2

2
9
6
.7

1
9
1

1
9
0
9
5
1
4
-
2
 1

0
X

2
2
0
3
9
0
7
6
.3

4
9
0
.2

5
0
9
8
0
1
8
.4

6
9
1
.5

2
3
4
6
4
0
5
1
.6

5
9
4
.6

2
8
5
9
4
6
5
.2

9
9
4
.6

4
8
9
1
1
8
2
.8

4
9
7
.0

1
9
2

1
9
0
9
5
2
6
-
1
 1

0
X

2
2
2
8
9
8
0
5
.5

0
9
1
.2

5
0
9
9
6
0
5
.6

5
9
1
.5

2
3
3
9
2
0
9
1
.9

5
9
4
.3

2
8
6
8
3
1
9
.6

6
9
4
.9

4
9
4
2
5
3
6
.2

8
9
8
.0

1
9
3

1
9
0
9
5
2
6
-
1
L
 5

0
X

2
1
6
2
1
1
7
9
.6

8
8
8
.5

4
9
9
8
3
3
3
.6

8
8
9
.7

2
2
7
5
5
3
0
4
.9

7
9
1
.8

2
7
6
5
3
7
5
.6

5
9
1
.4

4
7
2
9
5
1
5
.2

4
9
3
.7

1
9
4

1
9
0
9
5
2
6
-
1
M

S
 1

0
X

2
2
5
0
3
3
4
7
.1

6
9
2
.1

5
1
3
0
4
5
0
.3

4
9
2
.0

2
3
6
2
7
2
1
3
.5

6
9
5
.3

2
8
1
5
3
5
0
.1

4
9
3
.1

4
9
6
4
9
5
1
.6

9
9
8
.4

1
9
5

1
9
0
9
5
2
6
-
1
M

S
D

 .
..

2
2
1
3
2
7
1
5
.5

0
9
0
.5

5
0
8
5
8
2
9
.0

9
9
1
.2

2
3
3
2
7
0
0
2
.8

3
9
4
.1

2
8
2
8
3
1
9
.1

4
9
3
.5

4
8
8
4
8
2
0
.5

5
9
6
.8

1
9
6

1
9
0
9
5
2
6
-
1
A

 1
0
X

2
2
2
0
9
7
6
0
.5

0
9
0
.9

5
0
6
3
2
5
7
.1

1
9
0
.8

2
3
4
7
2
6
6
1
.7

6
9
4
.7

2
8
2
6
1
6
9
.4

7
9
3
.5

4
9
2
3
9
8
1
.7

0
9
7
.6

1
9
7

1
9
0
9
5
2
6
-
2
 1

0
X

2
2
2
6
1
6
6
6
.3

4
9
1
.1

5
0
3
7
1
5
5
.8

6
9
0
.4

2
3
4
0
9
0
9
2
.2

6
9
4
.4

2
8
1
2
0
4
6
.6

7
9
3
.0

4
9
5
0
5
1
2
.3

2
9
8
.1

1
9
8

1
9
0
9
5
4
9
-
1
 1

0
X

2
1
9
5
4
3
4
6
.3

4
8
9
.8

5
0
1
4
1
1
8
.5

7
9
0
.0

2
3
4
3
3
2
9
7
.1

6
9
4
.5

2
8
2
0
7
3
1
.0

8
9
3
.3

4
9
3
3
8
0
3
.8

8
9
7
.8

1
9
9

C
C

V
2
2
4
7
3
8
7
8
.8

3
9
1
.9

5
0
5
3
4
1
7
.1

1
9
0
.7

2
3
6
2
7
4
9
1
.6

1
9
5
.3

2
8
4
8
2
2
7
.9

4
9
4
.2

5
0
1
0
1
7
1
.5

9
9
9
.3

2
0
0

C
C

B
2
0
5
7
9
3
7
5
.1

1
8
4
.2

4
6
7
2
4
3
5
.3

5
8
3
.8

2
1
5
7
1
0
2
6
.5

7
8
7
.0

2
6
1
6
0
6
2
.6

0
8
6
.5

4
5
5
6
5
9
6
.9

1
9
0
.3

2
0
1

1
9
0
9
5
4
9
-
2
 1

0
X

2
2
0
7
6
1
6
9
.6

7
9
0
.3

5
0
4
3
4
9
0
.8

6
9
0
.5

2
3
3
3
9
1
3
6
.5

3
9
4
.1

2
8
4
6
7
0
4
.0

4
9
4
.1

4
9
1
8
4
9
7
.0

1
9
7
.5

2
0
2

1
9
0
9
5
4
9
-
3
 1

0
X

2
2
1
6
1
3
1
5
.5

0
9
0
.7

5
0
4
3
4
5
5
.6

5
9
0
.5

2
3
5
6
2
7
8
8
.7

6
9
5
.0

2
8
2
5
9
0
6
.2

2
9
3
.4

4
9
7
3
4
7
1
.2

8
9
8
.6

2
0
3

1
9
0
9
5
5
2
-
1
 1

0
X

2
1
4
3
0
4
9
6
.3

5
8
7
.7

4
7
9
9
8
2
9
.5

1
8
6
.1

2
3
1
1
6
6
9
0
.0

5
9
3
.2

2
7
3
8
2
5
0
.9

2
9
0
.6

4
7
6
4
6
6
1
.7

0
9
4
.4

2
0
4

1
9
0
9
5
5
2
-
2
 1

0
X

2
1
3
1
9
9
6
8
.8

5
8
7
.2

4
7
7
0
0
6
7
.0

1
8
5
.6

2
2
9
1
2
1
3
0
.8

7
9
2
.4

2
7
3
6
4
1
5
.0

3
9
0
.5

4
7
0
6
4
8
2
.0

2
9
3
.3

2
0
5

1
9
0
9
5
5
3
-
1
 1

0
X

2
1
5
0
1
6
0
5
.5

1
8
8
.0

4
8
3
7
3
2
9
.9

3
8
6
.8

2
3
2
0
6
9
5
4
.6

8
9
3
.6

2
7
4
6
2
7
9
.5

2
9
0
.8

4
7
2
3
4
9
3
.4

7
9
3
.6

2
0
6

1
9
0
9
5
5
3
-
2
 1

0
X

2
1
7
2
3
8
6
8
.0

1
8
8
.9

4
8
3
3
5
8
3
.6

8
8
6
.7

2
3
2
6
0
1
0
3
.1

1
9
3
.8

2
7
3
7
7
8
5
.9

4
9
0
.5

4
7
1
2
4
7
2
.2

2
9
3
.4

2
0
7

R
IN

S
E

2
0
7
0
9
5
6
8
.4

4
8
4
.7

4
7
3
7
9
2
0
.1

4
8
5
.0

2
1
7
4
6
3
7
7
.4

9
8
7
.7

2
6
2
5
6
0
4
.8

3
8
6
.8

4
6
5
3
5
2
0
.7

6
9
2
.2

2
0
8

R
IN

S
E

2
0
4
6
1
6
7
3
.4

5
8
3
.7

4
7
6
1
9
8
8
.9

9
8
5
.4

2
1
4
6
9
1
1
1
.9

2
8
6
.6

2
6
1
9
7
7
9
.8

6
8
6
.6

4
5
6
6
7
7
5
.8

7
9
0
.5

2
0
9

C
C

V
2
1
8
3
2
3
6
5
.5

1
8
9
.3

5
0
0
8
8
9
5
.6

6
8
9
.9

2
2
9
7
9
8
2
7
.0

6
9
2
.7

2
7
9
5
9
3
6
.8

7
9
2
.5

4
9
0
8
6
9
9
.4

1
9
7
.3

2
1
0

C
C

B
2
0
1
1
6
8
3
4
.7

0
8
2
.3

4
5
7
9
8
1
7
.0

1
8
2
.2

2
1
1
9
8
1
8
3
.1

8
8
5
.5

2
5
2
9
6
2
2
.1

4
8
3
.7

4
5
4
1
1
6
6
.8

1
9
0
.0

2
1
1

IP
1
9
1
0
0
4
-
5
M

B
 .
..

2
0
6
7
0
7
7
3
.0

3
8
4
.6

4
6
4
5
3
5
6
.7

0
8
3
.3

2
1
6
0
6
9
2
7
.0

4
8
7
.1

2
5
6
8
3
1
2
.0

8
8
4
.9

4
5
5
3
8
8
0
.3

5
9
0
.3

2
1
2

IM
1
9
1
0
0
4
-
5
L
C

S
...

2
2
2
0
0
7
7
3
.8

4
9
0
.8

5
0
5
2
8
6
5
.1

3
9
0
.6

2
3
2
8
2
3
5
9
.9

5
9
3
.9

2
7
6
8
7
6
8
.8

2
9
1
.6

4
9
0
1
4
9
1
.1

8
9
7
.2

2
1
3

1
9
0
9
5
6
4
-
2
1
 1

0
X

2
2
5
9
8
0
8
7
.1

6
9
2
.5

5
0
7
5
5
8
1
.3

8
9
1
.1

2
3
8
2
7
5
6
3
.0

0
9
6
.1

2
8
0
0
5
2
5
.3

6
9
2
.6

4
9
6
5
4
4
1
.9

0
9
8
.4

2
1
4

1
9
0
9
5
6
4
-
2
2
 1

0
X

2
2
3
5
4
8
4
4
.6

7
9
1
.5

5
0
9
1
5
3
2
.5

3
9
1
.3

2
3
6
6
4
1
9
1
.5

3
9
5
.4

2
8
5
2
0
2
1
.0

5
9
4
.3

4
9
6
5
9
3
6
.2

8
9
8
.4

2
1
5

1
9
0
9
5
6
5
-
1
 1

0
X

2
2
5
1
1
8
7
8
.8

3
9
2
.1

5
1
5
2
1
4
4
.7

2
9
2
.4

2
3
9
4
8
0
5
9
.0

5
9
6
.6

2
8
5
6
2
0
3
.2

5
9
4
.5

4
9
3
4
9
4
8
.1

6
9
7
.8

2
1
6

1
9
0
9
5
6
5
-
2
 1

0
X

2
3
0
3
0
7
1
9
.6

5
9
4
.2

5
1
1
2
4
0
6
.0

7
9
1
.7

2
4
2
7
4
0
9
3
.3

7
9
7
.9

2
8
4
3
8
5
6
.5

2
9
4
.0

5
0
1
6
3
4
2
.9

5
9
9
.4

2
1
7

1
9
0
9
5
6
5
-
3
 1

0
X

2
2
6
7
3
8
6
1
.3

3
9
2
.8

5
1
2
3
7
5
3
.8

8
9
1
.9

2
3
9
5
1
3
0
3
.6

1
9
6
.6

2
8
5
1
0
5
6
.1

3
9
4
.3

4
9
5
5
5
8
0
.5

5
9
8
.2

187 of 371



P
ag

e
 9

8
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

1
 ]

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

2
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

1
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

2
 ]

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

2
1
8

1
9
0
9
5
6
5
-
3
L
 5

0
X

2
1
9
2
7
5
2
0
.5

1
8
9
.7

5
0
0
2
5
3
0
.6

5
8
9
.7

2
3
1
3
3
6
0
1
.5

7
9
3
.3

2
8
0
2
0
1
6
.1

6
9
2
.7

4
7
7
7
5
5
0
.9

7
9
4
.7

2
1
9

1
9
0
9
5
6
5
-
3
M

S
 1

0
X

2
2
6
4
7
8
3
6
.3

3
9
2
.7

5
0
5
3
1
8
1
.2

8
9
0
.7

2
3
9
1
2
1
3
7
.7

2
9
6
.4

2
7
8
9
0
4
7
.7

9
9
2
.2

4
9
5
6
5
9
2
.5

3
9
8
.3

2
2
0

1
9
0
9
5
6
5
-
3
M

S
D

 .
..

2
2
4
7
1
5
3
3
.0

0
9
1
.9

5
0
3
9
1
5
4
.0

9
9
0
.4

2
3
6
5
1
0
7
5
.1

7
9
5
.4

2
8
2
5
9
4
2
.6

2
9
3
.4

4
8
8
1
0
5
7
.2

2
9
6
.8

2
2
1

C
C

V
2
2
5
9
0
9
2
3
.8

3
9
2
.4

5
0
2
5
4
0
1
.5

9
9
0
.2

2
3
8
1
0
6
1
2
.8

1
9
6
.0

2
8
1
4
6
4
8
.5

0
9
3
.1

4
9
6
3
9
1
3
.5

7
9
8
.4

2
2
2

C
C

B
2
0
6
6
8
7
0
4
.7

0
8
4
.6

4
5
9
9
6
0
3
.5

8
8
2
.5

2
1
5
9
2
7
7
7
.2

7
8
7
.1

2
5
6
8
0
6
4
.2

6
8
4
.9

4
5
5
2
5
4
9
.8

3
9
0
.2

2
2
3

1
9
0
9
5
6
5
-
3
A

 1
0
X

2
2
1
3
5
2
7
2
.1

7
9
0
.6

5
0
2
1
3
0
5
.2

4
9
0
.1

2
3
3
6
5
7
8
4
.3

6
9
4
.2

2
7
8
9
0
5
2
.4

8
9
2
.2

4
9
2
3
3
5
8
.5

7
9
7
.6

2
2
4

1
9
0
9
5
6
5
-
4
 1

0
X

2
2
5
3
4
3
7
0
.5

0
9
2
.2

5
0
3
9
6
4
4
.4

0
9
0
.4

2
3
9
4
1
1
1
0
.5

2
9
6
.5

2
7
9
4
6
0
0
.4

0
9
2
.4

4
9
5
7
9
6
6
.7

0
9
8
.3

2
2
5

1
9
0
9
5
6
5
-
5
 1

0
X

2
2
4
9
4
4
3
3
.8

3
9
2
.0

5
0
3
2
5
1
8
.2

6
9
0
.3

2
3
7
7
2
0
7
6
.7

8
9
5
.9

2
8
2
5
4
5
9
.2

1
9
3
.4

4
9
7
7
1
5
4
.8

2
9
8
.7

2
2
6

1
9
0
9
5
6
5
-
6
 1

0
X

2
2
3
7
7
5
9
4
.6

6
9
1
.6

5
0
4
1
5
8
7
.1

1
9
0
.4

2
3
6
7
5
5
0
0
.3

9
9
5
.5

2
8
0
2
5
9
9
.6

3
9
2
.7

4
8
9
5
2
7
7
.8

5
9
7
.0

2
2
7

1
9
0
9
5
9
4
-
1
 1

0
X

2
1
3
9
2
6
8
6
.3

5
8
7
.5

4
5
4
8
6
6
6
.1

8
8
1
.6

2
2
7
9
4
7
4
1
.1

8
9
1
.9

2
6
2
4
0
4
5
.9

8
8
6
.8

4
5
2
9
3
2
0
.0

4
8
9
.8

2
2
8

Z
Z
Z

2
2
9

1
9
1
0
0
1
3
-
1
 1

0
X

2
1
0
1
4
1
8
5
.1

1
8
6
.0

4
6
7
0
0
5
6
.7

0
8
3
.8

2
2
1
1
9
2
6
6
.5

0
8
9
.2

2
5
9
6
5
3
4
.0

4
8
5
.9

4
6
3
1
9
2
0
.0

3
9
1
.8

2
3
0

1
9
1
0
0
3
4
-
2
1
 1

0
X

2
1
6
8
3
0
2
1
.3

4
8
8
.7

4
9
0
3
4
7
5
.7

6
8
8
.0

2
3
1
5
0
1
8
2
.8

2
9
3
.4

2
7
4
8
4
2
5
.4

8
9
0
.9

4
8
0
1
0
3
1
.5

9
9
5
.2

2
3
1

1
9
1
0
0
3
4
-
2
2
 1

0
X

2
1
7
8
4
1
8
3
.0

1
8
9
.1

4
8
9
8
2
0
3
.4

7
8
7
.9

2
3
2
4
5
2
7
6
.4

3
9
3
.7

2
7
4
3
2
2
7
.1

8
9
0
.7

4
8
6
2
5
0
1
.4

9
9
6
.4

2
3
2

1
9
1
0
0
3
5
-
1
 1

0
X

2
2
2
4
0
1
1
2
.1

7
9
1
.0

4
9
9
7
0
3
5
.6

6
8
9
.6

2
3
6
4
6
2
0
8
.4

3
9
5
.4

2
8
2
7
3
0
9
.0

0
9
3
.5

4
8
7
0
7
3
7
.9

5
9
6
.5

2
3
3

C
C

V
2
2
5
8
4
4
5
0
.4

9
9
2
.4

4
9
4
3
7
6
5
.6

6
8
8
.7

2
3
8
4
6
5
7
0
.7

5
9
6
.2

2
7
6
0
0
8
7
.4

9
9
1
.3

4
9
7
5
3
7
1
.1

8
9
8
.6

2
3
4

C
C

B
1
9
8
6
8
1
1
0
.9

6
8
1
.3

4
4
8
5
4
1
1
.0

8
8
0
.5

2
0
7
4
2
8
4
7
.5

8
8
3
.6

2
4
8
9
6
4
3
.6

0
8
2
.3

4
3
8
0
0
4
6
.9

1
8
6
.8

2
3
5

1
9
1
0
0
3
5
-
2
 1

0
X

2
1
7
4
0
5
0
8
.0

1
8
8
.9

4
8
2
2
1
6
5
.6

6
8
6
.5

2
3
0
0
2
0
3
7
.6

7
9
2
.8

2
7
0
8
0
0
8
.6

2
8
9
.5

4
7
6
7
7
3
3
.4

7
9
4
.5

2
3
6

1
9
1
0
0
3
5
-
3
 1

0
X

2
1
8
2
8
4
8
2
.1

7
8
9
.3

4
8
8
0
6
3
9
.9

3
8
7
.6

2
3
1
3
7
4
6
4
.1

7
9
3
.3

2
7
2
1
3
9
6
.1

7
9
0
.0

4
8
0
8
7
4
1
.2

8
9
5
.3

2
3
7

1
9
1
0
0
3
5
-
3
L
 5

0
X

2
1
5
9
6
4
3
9
.6

8
8
8
.4

4
8
8
4
8
2
1
.1

7
8
7
.6

2
2
7
3
3
7
4
3
.0

5
9
1
.7

2
7
0
2
9
5
3
.9

8
8
9
.4

4
7
5
2
3
4
5
.5

5
9
4
.2

2
3
8

1
9
1
0
0
3
5
-
3
M

S
 1

0
X

2
1
9
7
7
5
7
5
.5

1
8
9
.9

4
8
4
3
8
4
0
.0

3
8
6
.9

2
3
4
8
0
0
4
5
.3

7
9
4
.7

2
7
1
5
5
9
3
.6

4
8
9
.8

4
8
3
6
2
5
7
.9

5
9
5
.9

2
3
9

1
9
1
0
0
3
5
-
3
M

S
D

 .
..

2
2
1
5
7
7
7
7
.1

7
9
0
.7

4
9
8
0
5
2
9
.4

1
8
9
.3

2
3
4
3
8
7
3
2
.2

4
9
4
.5

2
7
7
9
1
4
8
.2

9
9
1
.9

4
8
2
8
7
3
4
.5

1
9
5
.7

2
4
0

1
9
1
0
0
3
5
-
3
A

 1
0
X

2
2
6
9
9
5
9
7
.1

6
9
2
.9

4
9
4
7
6
3
6
.9

1
8
8
.8

2
3
9
4
5
0
4
2
.0

5
9
6
.6

2
7
7
1
8
3
6
.9

8
9
1
.7

4
9
8
0
2
2
3
.3

6
9
8
.7

2
4
1

1
9
1
0
0
3
5
-
4
 1

0
X

2
2
0
9
2
7
9
3
.0

0
9
0
.4

4
8
8
1
2
5
5
.3

4
8
7
.6

2
3
4
2
1
1
0
8
.6

1
9
4
.5

2
7
2
3
3
9
6
.2

6
9
0
.1

4
8
8
8
8
7
2
.5

3
9
6
.9

2
4
2

1
9
1
0
0
3
5
-
5
 1

0
X

2
1
8
0
6
5
8
7
.1

7
8
9
.2

4
9
7
2
7
4
7
.1

1
8
9
.2

2
3
1
3
8
9
8
5
.2

3
9
3
.3

2
7
8
7
9
8
9
.6

6
9
2
.2

4
8
3
6
3
1
0
.6

6
9
5
.9

2
4
3

1
9
1
0
0
3
5
-
6
 1

0
X

2
2
1
4
3
3
4
8
.0

0
9
0
.6

4
9
5
1
8
8
8
.6

7
8
8
.8

2
3
4
4
3
2
0
2
.2

8
9
4
.5

2
7
1
9
5
2
2
.3

3
8
9
.9

4
8
5
1
9
2
1
.4

9
9
6
.2

2
4
4

R
IN

S
E

2
1
1
0
9
1
0
3
.4

3
8
6
.4

4
7
4
7
0
8
5
.5

6
8
5
.2

2
2
1
5
6
9
0
6
.9

1
8
9
.4

2
5
9
6
9
5
5
.2

7
8
5
.9

4
6
8
7
1
9
2
.0

1
9
2
.9

2
4
5

R
IN

S
E

2
0
0
3
0
9
2
3
.0

4
8
2
.0

4
5
8
0
2
0
7
.5

3
8
2
.2

2
1
3
2
4
3
6
9
.5

4
8
6
.0

2
5
6
5
2
6
8
.6

8
8
4
.8

4
5
3
1
0
4
0
.1

4
8
9
.8

2
4
6

C
C

V
2
1
4
4
0
6
1
1
.3

5
8
7
.7

4
8
3
3
9
8
9
.9

3
8
6
.7

2
2
6
4
6
4
6
0
.2

9
9
1
.3

2
7
0
1
0
1
6
.8

1
8
9
.3

4
7
2
2
1
5
7
.2

2
9
3
.6

2
4
7

C
C

B
1
9
7
8
3
5
1
7
.2

1
8
0
.9

4
4
1
4
6
5
7
.5

4
7
9
.2

2
0
8
2
3
4
8
3
.5

7
8
4
.0

2
4
2
5
8
1
5
.5

7
8
0
.2

4
4
2
6
6
2
9
.6

2
8
7
.7

2
4
8

IP
1
9
1
0
0
2
-
1
M

B
 .
..

1
9
4
1
4
8
1
8
.4

6
7
9
.4

4
3
8
4
8
1
3
.8

9
7
8
.7

2
0
4
4
6
4
6
2
.3

5
8
2
.5

2
4
0
3
3
0
0
.6

4
7
9
.5

4
3
6
0
2
5
6
.7

0
8
6
.4

188 of 371



P
ag

e
 9

9
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

1
 ]

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

2
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

1
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

2
 ]

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

2
4
9

IM
1
9
1
0
0
2
-
1
L
C

S
...

2
1
1
0
4
4
4
2
.1

8
8
6
.3

4
7
3
8
1
7
1
.3

9
8
5
.0

2
2
1
6
8
1
6
4
.8

0
8
9
.4

2
6
7
3
3
7
0
.6

4
8
8
.4

4
6
8
5
8
9
2
.8

5
9
2
.9

2
5
0

1
9
0
9
2
4
2
-
5
 1

0
X

2
1
3
2
6
3
1
7
.6

0
8
7
.3

4
8
6
1
9
6
9
.3

0
8
7
.2

2
2
6
3
4
7
6
2
.2

2
9
1
.3

2
6
9
0
0
1
6
.2

0
8
9
.0

4
7
7
9
2
8
1
.1

8
9
4
.7

2
5
1

1
9
0
9
2
4
2
-
5
L
 5

0
X

2
0
4
6
5
2
7
9
.6

9
8
3
.7

4
6
4
5
9
0
8
.0

5
8
3
.3

2
1
6
0
8
2
2
7
.1

2
8
7
.1

2
6
1
8
4
9
8
.9

5
8
6
.6

4
5
7
6
1
0
5
.3

5
9
0
.7

2
5
2

1
9
0
9
2
4
2
-
5
M

S
 1

0
X

2
0
9
8
1
5
9
8
.4

4
8
5
.8

4
7
9
7
8
7
1
.5

9
8
6
.1

2
2
1
9
4
5
3
5
.4

8
8
9
.5

2
6
6
4
9
2
2
.7

9
8
8
.1

4
7
2
7
7
7
3
.6

8
9
3
.7

2
5
3

1
9
0
9
2
4
2
-
5
M

S
D

 .
..

2
0
9
0
4
4
2
9
.6

9
8
5
.5

4
7
7
2
8
6
6
.6

0
8
5
.6

2
2
3
6
1
5
5
5
.4

5
9
0
.2

2
6
5
9
0
0
5
.6

8
8
7
.9

4
7
2
5
9
0
4
.9

3
9
3
.7

2
5
4

1
9
0
9
2
4
2
-
5
A

 1
0
X

2
1
3
9
0
5
7
0
.5

1
8
7
.5

4
7
9
6
8
7
0
.2

4
8
6
.1

2
2
6
6
3
4
4
4
.4

6
9
1
.4

2
6
7
0
4
2
9
.6

4
8
8
.3

4
8
1
2
8
3
5
.2

4
9
5
.4

2
5
5

1
9
0
9
2
4
2
-
6
 1

0
X

2
1
3
5
5
9
0
6
.3

5
8
7
.4

4
7
6
5
7
7
4
.9

3
8
5
.5

2
2
6
3
8
7
6
8
.3

1
9
1
.3

2
6
6
2
9
8
5
.7

3
8
8
.1

4
8
4
1
7
5
6
.9

1
9
6
.0

2
5
6

1
9
0
9
2
4
2
-
7
 1

0
X

2
0
8
6
3
4
6
0
.5

2
8
5
.4

4
7
3
5
1
5
1
.0

8
8
4
.9

2
2
2
4
0
8
7
4
.7

0
8
9
.7

2
6
3
3
7
2
0
.1

2
8
7
.1

4
6
8
8
1
5
0
.5

6
9
2
.9

2
5
7

1
9
0
9
2
4
2
-
7
L
 5

0
X

2
0
1
8
2
2
5
8
.4

5
8
2
.6

4
6
4
6
5
3
8
.8

9
8
3
.4

2
1
4
2
9
3
7
2
.8

9
8
6
.4

2
5
5
6
9
0
2
.8

8
8
4
.6

4
5
4
5
9
2
7
.0

1
9
0
.1

2
5
8

C
C

V
2
1
2
0
8
7
9
2
.1

9
8
6
.8

4
7
7
7
7
9
9
.5

1
8
5
.7

2
2
4
1
1
7
8
1
.0

9
9
0
.4

2
6
5
4
7
7
6
.6

2
8
7
.8

4
7
8
9
2
5
9
.4

1
9
4
.9

2
5
9

C
C

B
1
9
7
1
4
8
5
5
.5

4
8
0
.7

4
4
3
8
2
4
5
.0

4
7
9
.6

2
0
6
7
9
4
4
7
.6

4
8
3
.4

2
4
4
0
5
4
5
.1

1
8
0
.7

4
3
8
4
6
6
3
.4

8
8
6
.9

2
6
0

1
9
0
9
2
4
2
-
7
M

S
 1

0
X

2
0
8
0
7
1
8
0
.1

1
8
5
.1

4
7
2
7
3
6
3
.9

9
8
4
.8

2
1
9
8
5
5
1
8
.8

4
8
8
.7

2
6
5
9
7
4
4
.8

7
8
8
.0

4
7
0
2
9
0
9
.8

3
9
3
.2

2
6
1

1
9
0
9
2
4
2
-
7
M

S
D

 .
..

2
0
8
0
7
9
1
3
.0

2
8
5
.1

4
7
3
8
3
0
6
.0

8
8
5
.0

2
2
0
7
3
2
1
1
.1

0
8
9
.0

2
6
5
0
8
3
6
.6

0
8
7
.7

4
6
8
5
2
4
8
.6

8
9
2
.9

2
6
2

1
9
0
9
2
4
2
-
7
A

 1
0
X

2
0
8
1
7
5
6
1
.3

6
8
5
.2

4
7
7
0
6
4
7
.9

5
8
5
.6

2
2
2
2
4
8
5
5
.5

1
8
9
.6

2
6
6
3
7
4
3
.8

4
8
8
.1

4
7
2
0
0
2
1
.8

0
9
3
.6

2
6
3

1
9
0
9
3
7
5
-
1
 1

0
X

2
1
0
2
3
6
9
0
.1

0
8
6
.0

4
7
0
6
1
3
9
.7

2
8
4
.4

2
2
2
9
6
0
9
8
.3

6
8
9
.9

2
6
1
4
9
8
5
.5

7
8
6
.5

4
7
4
3
7
6
3
.3

7
9
4
.0

2
6
4

1
9
0
9
3
7
5
-
2
 1

0
X

2
0
4
8
0
3
2
5
.9

4
8
3
.8

4
6
7
4
7
7
9
.6

2
8
3
.9

2
1
8
7
7
7
2
2
.6

6
8
8
.2

2
6
2
8
5
4
9
.3

4
8
6
.9

4
6
3
9
4
1
7
.2

2
9
2
.0

2
6
5

1
9
0
9
3
7
5
-
6
 1

0
X

2
0
6
3
9
8
7
4
.6

9
8
4
.4

4
6
9
7
8
2
5
.7

6
8
4
.3

2
1
6
7
0
8
5
2
.5

8
8
7
.4

2
6
0
5
2
9
4
.5

1
8
6
.2

4
6
2
7
6
2
3
.3

7
9
1
.7

2
6
6

1
9
0
9
3
7
5
-
7
 1

0
X

2
0
3
2
5
4
9
7
.6

1
8
3
.2

4
6
7
0
7
1
7
.9

5
8
3
.8

2
1
6
5
6
2
7
4
.0

4
8
7
.3

2
5
9
7
8
5
2
.7

2
8
5
.9

4
5
7
2
2
5
5
.7

7
9
0
.6

2
6
7

1
9
0
9
3
8
3
-
1
 1

0
X

2
0
6
5
7
7
5
5
.1

1
8
4
.5

4
7
2
5
9
7
1
.6

0
8
4
.8

2
1
9
1
4
2
1
2
.6

9
8
8
.4

2
6
0
9
2
6
3
.1

3
8
6
.3

4
6
0
5
5
3
2
.4

3
9
1
.3

2
6
8

1
9
0
9
3
8
3
-
2
 1

0
X

2
0
6
3
8
4
8
8
.4

4
8
4
.4

4
7
3
5
7
2
7
.4

3
8
5
.0

2
1
9
0
3
2
9
5
.9

4
8
8
.3

2
6
1
8
1
4
4
.5

0
8
6
.6

4
6
8
0
1
1
0
.4

5
9
2
.8

2
6
9

1
9
0
9
3
8
3
-
7
 1

0
X

2
0
8
2
8
5
2
0
.1

1
8
5
.2

4
7
5
5
3
8
3
.4

7
8
5
.3

2
2
0
6
3
2
2
5
.5

2
8
9
.0

2
6
3
9
8
2
5
.2

1
8
7
.3

4
7
2
0
2
6
6
.6

0
9
3
.6

2
7
0

C
C

V
2
1
4
0
0
1
3
1
.3

5
8
7
.6

4
8
5
4
2
2
7
.5

3
8
7
.1

2
2
8
1
8
0
3
8
.2

3
9
2
.0

2
7
1
2
7
7
8
.0

2
8
9
.7

4
8
3
3
1
6
8
.7

8
9
5
.8

2
7
1

C
C

B
1
9
5
7
9
1
1
4
.2

9
8
0
.1

4
3
8
9
3
0
1
.0

8
7
8
.7

2
0
6
7
5
8
3
8
.0

4
8
3
.4

2
4
4
5
6
3
8
.2

6
8
0
.9

4
4
0
3
2
2
9
.5

2
8
7
.3

2
7
2

1
9
0
9
3
8
3
-
8
 1

0
X

2
0
4
5
4
0
6
8
.4

4
8
3
.7

4
6
5
3
5
4
0
.4

5
8
3
.5

2
1
7
3
2
9
2
8
.4

2
8
7
.6

2
5
7
1
3
8
4
.5

3
8
5
.0

4
5
6
8
8
5
3
.2

6
9
0
.6

2
7
3

1
9
0
9
4
1
9
-
4
 1

0
X

1
9
2
3
6
1
7
1
.7

9
7
8
.7

4
4
1
2
1
7
3
.1

6
7
9
.2

2
0
3
1
6
3
8
3
.2

4
8
1
.9

2
4
0
6
1
3
1
.8

0
7
9
.6

4
3
7
0
3
0
9
.4

1
8
6
.6

2
7
4

1
9
0
9
4
1
9
-
5
 1

0
X

1
9
3
5
8
3
4
4
.2

9
7
9
.2

4
3
9
6
6
7
7
.8

5
7
8
.9

2
0
4
4
7
2
8
7
.2

3
8
2
.5

2
4
4
1
3
3
9
.6

5
8
0
.7

4
3
3
8
0
3
8
.2

7
8
6
.0

2
7
5

1
9
0
9
4
1
9
-
6
 1

0
X

2
0
8
5
5
3
3
8
.4

4
8
5
.3

4
7
8
8
4
9
1
.3

8
8
5
.9

2
2
1
8
4
9
6
2
.2

3
8
9
.5

2
6
5
6
9
6
1
.4

6
8
7
.9

4
7
1
3
3
8
1
.4

9
9
3
.4

2
7
6

1
9
0
9
4
1
9
-
7
 1

0
X

2
1
0
0
7
4
6
3
.8

5
8
5
.9

4
7
6
6
7
8
1
.8

0
8
5
.5

2
2
1
4
7
2
9
0
.6

5
8
9
.3

2
6
4
6
7
4
2
.4

5
8
7
.5

4
7
0
0
7
7
4
.4

1
9
3
.2

2
7
7

1
9
0
9
4
1
9
-
1
0
 1

0
X

2
0
9
3
5
3
4
1
.3

5
8
5
.7

4
7
6
3
1
5
5
.9

7
8
5
.4

2
2
0
9
7
4
6
8
.8

7
8
9
.1

2
6
3
8
3
4
6
.8

7
8
7
.2

4
7
3
7
1
7
7
.2

2
9
3
.9

2
7
8

1
9
0
9
4
1
9
-
1
1
 1

0
X

2
1
1
0
3
9
3
8
.8

5
8
6
.3

4
7
7
7
1
9
7
.8

5
8
5
.7

2
2
3
8
2
3
9
1
.7

7
9
0
.3

2
6
4
8
5
7
0
.3

1
8
7
.6

4
7
1
7
4
0
2
.8

4
9
3
.5

2
7
9

R
IN

S
E

2
0
6
5
1
2
6
8
.0

3
8
4
.5

4
5
6
7
8
6
7
.6

4
8
1
.9

2
1
9
3
2
5
0
8
.0

6
8
8
.4

2
5
1
6
8
2
4
.8

7
8
3
.2

4
6
9
8
7
2
4
.6

2
9
3
.1

189 of 371



P
ag

e
 1

0
0
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

1
 ]

1
0
3
  
R

h
 (
 I
S
T
D

 )
  
[ 

2
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

1
 ]

1
1
5
  
In

 (
 I
S
T
D

 )
  
[ 

2
 ]

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

1
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

2
8
0

R
IN

S
E

1
9
9
7
2
5
2
7
.2

0
8
1
.7

4
5
7
5
4
5
5
.1

4
8
2
.1

2
1
0
3
9
9
1
3
.0

4
8
4
.8

2
5
3
5
7
3
9
.3

8
8
3
.9

4
5
2
1
4
3
0
.3

5
8
9
.6

2
8
1

R
IN

S
E

2
0
3
0
2
0
2
6
.7

8
8
3
.1

4
6
2
8
6
8
5
.3

5
8
3
.0

2
1
4
8
9
8
1
4
.9

1
8
6
.7

2
5
2
8
8
0
9
.9

0
8
3
.6

4
5
9
2
7
3
3
.2

7
9
1
.0

2
8
2

R
IN

S
E

2
0
0
9
1
9
4
0
.5

3
8
2
.2

4
5
7
8
7
0
5
.2

4
8
2
.1

2
1
2
3
8
2
4
2
.8

1
8
5
.6

2
5
3
4
3
8
7
.4

4
8
3
.8

4
4
8
6
2
4
1
.0

8
8
8
.9

2
8
3

C
C

V
2
1
2
1
7
5
9
9
.6

8
8
6
.8

4
9
0
2
7
9
9
.7

2
8
8
.0

2
2
5
5
2
6
7
6
.7

7
9
0
.9

2
7
0
7
7
8
7
.1

7
8
9
.5

4
7
5
8
3
7
2
.8

5
9
4
.3

2
8
4

C
C

B
2
0
0
1
7
5
3
2
.2

0
8
1
.9

4
5
2
4
3
8
2
.9

5
8
1
.2

2
1
1
6
8
7
1
9
.6

9
8
5
.4

2
5
1
4
5
9
6
.8

8
8
3
.2

4
5
0
9
9
9
8
.2

7
8
9
.4

2
8
5

R
IN

S
E

2
0
3
2
6
2
0
2
.6

1
8
3
.2

4
6
4
9
5
3
8
.2

6
8
3
.4

2
1
4
8
3
1
6
8
.1

7
8
6
.6

2
5
3
6
8
0
5
.8

6
8
3
.9

4
5
1
9
3
5
7
.6

4
8
9
.6

2
8
6

R
IN

S
E

2
0
1
7
8
4
1
8
.0

3
8
2
.6

4
5
9
4
3
2
9
.9

3
8
2
.4

2
1
0
5
2
7
9
2
.5

5
8
4
.9

2
5
2
1
0
7
0
.2

0
8
3
.4

4
4
7
5
7
0
4
.2

0
8
8
.7

2
8
7

R
IN

S
E

2
0
0
5
9
1
2
8
.4

5
8
2
.1

4
5
9
0
2
6
3
.6

8
8
2
.3

2
1
2
4
2
0
8
9
.5

1
8
5
.7

2
5
1
6
4
7
1
.1

8
8
3
.2

4
4
7
1
5
5
1
.3

9
8
8
.6

2
8
8

R
IN

S
E

2
0
2
3
7
9
2
8
.8

7
8
2
.8

4
5
9
0
2
4
4
.0

0
8
2
.3

2
1
3
5
0
8
2
7
.9

4
8
6
.1

2
5
1
1
4
1
2
.6

5
8
3
.0

4
4
8
7
3
1
1
.3

9
8
8
.9

2
8
9

R
IN

S
E

2
0
2
8
1
6
4
6
.7

8
8
3
.0

4
6
1
4
6
7
7
.8

5
8
2
.8

2
1
4
4
8
2
7
3
.4

7
8
6
.5

2
5
4
5
4
3
7
.9

2
8
4
.2

4
5
3
7
4
6
6
.4

9
8
9
.9

2
9
0

R
IN

S
E

2
0
3
7
6
7
6
8
.4

5
8
3
.4

4
6
3
1
9
4
0
.3

5
8
3
.1

2
1
2
6
9
4
7
5
.6

7
8
5
.8

2
5
2
5
7
6
4
.4

7
8
3
.5

4
5
1
0
2
4
8
.8

9
8
9
.4

2
9
1

R
IN

S
E

2
0
3
0
4
7
2
5
.9

5
8
3
.1

4
6
4
7
6
2
5
.3

5
8
3
.4

2
1
4
0
6
4
5
3
.1

0
8
6
.3

2
5
8
4
3
4
8
.7

3
8
5
.5

4
5
9
3
2
7
0
.2

4
9
1
.0

2
9
2

R
IN

S
E

2
0
5
0
8
8
0
0
.5

3
8
3
.9

4
7
1
4
4
3
3
.1

6
8
4
.6

2
1
5
2
2
1
3
0
.4

3
8
6
.8

2
5
5
3
5
9
9
.5

9
8
4
.4

4
5
3
7
6
5
8
.3

7
8
9
.9

2
9
3

R
IN

S
E

2
0
3
5
5
5
7
3
.8

6
8
3
.3

4
9
3
6
5
5
4
.5

1
8
8
.6

2
1
4
8
3
2
9
4
.4

5
8
6
.6

2
7
6
9
9
2
7
.3

8
9
1
.6

4
5
2
7
7
7
1
.7

0
8
9
.8

2
9
4

R
IN

S
E

2
2
5
3
3
9
7
5
.5

0
9
2
.2

5
2
0
9
3
7
7
.0

1
9
3
.5

2
3
3
6
1
0
4
8
.4

9
9
4
.2

2
8
9
9
4
8
6
.5

7
9
5
.9

4
7
3
6
3
7
2
.5

3
9
3
.9

2
9
5

R
IN

S
E

2
3
9
4
9
2
8
1
.3

1
9
8
.0

5
2
8
8
6
8
9
.1

9
9
4
.9

2
4
5
5
8
8
0
3
.7

9
9
9
.0

2
8
9
4
6
3
2
.8

3
9
5
.7

4
7
8
5
6
4
4
.4

1
9
4
.9

2
9
6

R
IN

S
E

2
2
7
1
7
3
2
0
.4

9
9
2
.9

5
0
3
1
6
5
2
.3

2
9
0
.3

2
3
4
5
2
0
7
1
.2

8
9
4
.6

2
7
6
9
0
3
1
.8

3
9
1
.6

4
7
4
0
4
1
3
.6

8
9
4
.0

190 of 371



P
ag

e
 1

0
1
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

2
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

1
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

1
R

IN
S
E

7
8
6
8
4
1
.5

2
1
0
0
.0

1
7
9
8
3
3
3
9
.7

3
1
0
0
.0

4
3
7
7
1
8
8
.4

7
1
0
0
.0

2
R

IN
S
E

7
9
1
0
5
1
.9

1
1
0
0
.0

1
7
4
7
4
1
9
4
.3

2
1
0
0
.0

4
4
6
5
0
9
3
.5

8
1
0
0
.0

3
R

IN
S
E

7
9
2
5
2
6
.2

7
1
0
0
.0

1
7
5
7
6
5
1
1
.8

2
1
0
0
.0

4
4
1
4
7
6
7
.3

3
1
0
0
.0

4
R

IN
S
E

7
9
0
8
7
8
.2

2
1
0
0
.0

1
7
7
8
4
0
3
3
.0

7
1
0
0
.0

4
4
1
6
1
4
0
.9

8
1
0
0
.0

5
R

IN
S
E

7
9
0
8
1
8
.6

9
1
0
0
.0

1
8
1
5
3
7
4
2
.2

3
1
0
0
.0

4
4
0
2
5
6
8
.4

8
1
0
0
.0

6
R

IN
S
E

8
1
6
5
2
3
.1

1
1
0
0
.0

1
8
0
4
4
8
6
9
.3

1
1
0
0
.0

4
5
9
2
9
9
2
.9

5
1
0
0
.0

7
B

L
A

N
K

7
6
2
9
8
7
.4

6
1
0
0
.0

1
7
8
0
6
8
9
6
.4

0
1
0
0
.0

4
2
5
4
9
8
6
.1

8
1
0
0
.0

8
H

/
1
0
0
0

7
4
2
9
3
3
.7

1
9
7
.4

1
7
6
3
4
8
8
3
.9

0
9
9
.0

4
2
2
0
9
9
3
.1

7
9
9
.2

9
H

/
1
0
0

7
7
0
0
9
7
.2

5
1
0
0
.9

1
8
3
0
9
3
6
0
.5

6
1
0
2
.8

4
3
3
6
4
9
0
.6

7
1
0
1
.9

1
0

H
/
1
0

7
9
6
0
5
1
.1

1
1
0
4
.3

1
8
5
1
4
9
9
1
.8

1
1
0
4
.0

4
4
3
3
8
6
8
.4

8
1
0
4
.2

1
1

H
IG

H
7
5
6
7
9
1
.7

1
9
9
.2

1
7
4
7
6
3
5
9
.3

2
9
8
.1

4
0
6
6
5
4
9
.1

1
9
5
.6

1
2

IC
V

7
7
6
7
9
0
.2

8
1
0
1
.8

1
8
1
3
5
0
2
9
.7

3
1
0
1
.8

4
3
3
1
6
2
8
.1

7
1
0
1
.8

1
3

IC
B

7
1
3
3
4
2
.2

3
9
3
.5

1
7
0
0
4
9
8
7
.6

6
9
5
.5

4
0
6
0
4
4
7
.8

6
9
5
.4

1
4

L
IV

7
2
7
7
1
4
.9

3
9
5
.4

1
7
2
0
9
4
5
5
.5

8
9
6
.6

4
1
2
0
8
0
3
.5

9
9
6
.8

1
5

IC
S
A

7
5
5
6
9
6
.9

1
9
9
.0

1
7
5
9
9
6
9
9
.3

2
9
8
.8

4
2
5
8
1
7
5
.9

8
1
0
0
.1

1
6

IC
S
A

B
7
5
5
3
2
4
.1

6
9
9
.0

1
7
7
5
1
0
5
4
.7

4
9
9
.7

4
1
9
4
2
1
2
.9

6
9
8
.6

1
7

C
C

V
7
7
4
6
2
5
.2

8
1
0
1
.5

1
8
3
2
2
7
8
1
.8

1
1
0
2
.9

4
3
6
0
5
2
3
.4

8
1
0
2
.5

1
8

C
C

B
7
1
1
9
1
7
.2

8
9
3
.3

1
6
9
5
8
7
4
0
.5

8
9
5
.2

4
1
1
4
8
3
0
.2

5
9
6
.7

1
9

IP
1
9
1
0
0
4
-
4
M

B
 .
..

7
0
8
0
8
6
.2

9
9
2
.8

1
6
7
5
5
5
4
8
.9

2
9
4
.1

4
0
7
7
6
0
4
.2

1
9
5
.8

2
0

IP
1
9
1
0
0
3
-
1
M

B
 .
..

7
0
0
6
3
6
.3

4
9
1
.8

1
6
8
0
7
5
6
7
.6

6
9
4
.4

4
0
4
3
4
0
3
.6

9
9
5
.0

2
1

IM
1
9
1
0
0
4
-
4
L
C

S
...

7
6
1
2
8
4
.3

4
9
9
.8

1
7
7
2
2
8
6
7
.2

4
9
9
.5

4
3
8
5
3
5
2
.6

4
1
0
3
.1

2
2

IM
1
9
1
0
0
3
-
1
L
C

S
...

7
5
0
9
2
3
.4

3
9
8
.4

1
7
9
5
8
8
3
7
.2

3
1
0
0
.9

4
2
9
2
2
1
1
.4

0
1
0
0
.9

2
3

1
9
0
9
5
9
8
-
1
 1

0
X

7
5
4
8
6
2
.0

7
9
8
.9

1
6
8
4
4
2
2
2
.6

7
9
4
.6

3
9
0
8
2
4
8
.4

8
9
1
.9

2
4

1
9
0
9
6
0
1
-
1
 1

0
X

7
4
6
4
7
2
.9

8
9
7
.8

1
8
0
3
4
0
0
1
.8

1
1
0
1
.3

4
3
2
4
9
5
4
.1

0
1
0
1
.6

2
5

1
9
0
9
6
0
1
-
2
 1

0
X

7
3
6
4
9
5
.0

4
9
6
.5

1
7
5
9
5
0
0
9
.7

4
9
8
.8

4
2
8
9
5
9
8
.3

8
1
0
0
.8

2
6

1
9
1
0
0
2
3
-
1
 1

0
X

7
5
5
3
1
5
.7

4
9
9
.0

1
8
0
0
6
4
9
3
.4

8
1
0
1
.1

4
3
5
7
2
2
6
.8

1
1
0
2
.4

2
7

1
9
1
0
0
2
3
-
1
L
 5

0
X

7
4
3
1
4
4
.1

6
9
7
.4

1
7
9
6
3
2
2
2
.2

4
1
0
0
.9

4
3
4
1
0
5
8
.7

9
1
0
2
.0

2
8

1
9
1
0
0
2
3
-
1
M

S
 1

0
X

7
5
8
5
2
2
.5

7
9
9
.4

1
7
9
9
4
1
3
9
.7

3
1
0
1
.1

4
3
8
5
5
5
6
.2

9
1
0
3
.1

2
9

C
C

V
7
5
4
2
3
0
.6

4
9
8
.9

1
8
0
8
7
7
6
5
.9

8
1
0
1
.6

4
3
3
5
5
1
7
.8

5
1
0
1
.9

3
0

C
C

B
6
8
7
2
3
8
.1

4
9
0
.1

1
7
2
1
7
3
4
1
.8

3
9
6
.7

4
0
2
0
0
2
1
.8

1
9
4
.5

3
1

1
9
1
0
0
2
3
-
1
M

S
D

 .
..

7
4
8
9
5
3
.5

8
9
8
.2

1
7
9
2
3
1
8
5
.5

7
1
0
0
.7

4
3
2
2
9
2
3
.3

8
1
0
1
.6

191 of 371



P
ag

e
 1

0
2
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

2
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

1
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

3
2

1
9
1
0
0
2
3
-
1
A

 1
0
X

7
5
2
9
8
9
.4

4
9
8
.7

1
8
0
2
5
0
2
4
.3

2
1
0
1
.2

4
3
7
1
2
1
0
.2

5
1
0
2
.7

3
3

1
9
1
0
0
2
3
-
2
 1

0
X

7
5
5
2
7
7
.1

2
9
9
.0

1
8
3
3
9
0
4
2
.2

3
1
0
3
.0

4
3
9
1
6
1
0
.2

5
1
0
3
.2

3
4

1
9
1
0
0
2
4
-
1
 1

0
X

7
4
2
1
4
9
.3

1
9
7
.3

1
8
1
6
8
2
2
6
.8

1
1
0
2
.0

4
3
8
7
7
4
7
.2

3
1
0
3
.1

3
5

1
9
1
0
0
2
7
-
1
 1

0
X

7
7
4
4
4
8
.5

6
1
0
1
.5

1
8
3
1
3
8
8
5
.1

5
1
0
2
.8

4
4
2
8
1
9
9
.8

3
1
0
4
.1

3
6

1
9
1
0
0
2
8
-
1
 1

0
X

7
4
9
0
0
2
.4

9
9
8
.2

1
8
1
6
8
3
0
4
.3

1
1
0
2
.0

4
3
9
6
5
9
5
.5

6
1
0
3
.3

3
7

1
9
0
9
6
0
0
-
1
 1

0
X

7
4
7
1
8
2
.2

5
9
7
.9

1
8
1
2
0
5
8
2
.2

3
1
0
1
.8

4
3
8
8
0
1
9
.1

0
1
0
3
.1

3
8

1
9
0
9
6
0
0
-
1
L
 5

0
X

7
1
2
5
7
5
.3

5
9
3
.4

1
7
4
0
8
9
8
7
.6

6
9
7
.8

4
2
6
7
8
7
9
.1

0
1
0
0
.3

3
9

1
9
0
9
6
0
0
-
1
M

S
 1

0
X

7
3
9
8
5
0
.3

0
9
7
.0

1
8
0
5
9
9
9
4
.3

2
1
0
1
.4

4
3
5
6
1
3
6
.7

0
1
0
2
.4

4
0

1
9
0
9
6
0
0
-
1
M

S
D

 .
..

7
3
8
3
1
1
.2

1
9
6
.8

1
8
0
2
5
0
3
1
.4

0
1
0
1
.2

4
3
9
3
9
6
5
.8

7
1
0
3
.3

4
1

R
IN

S
E

7
1
4
8
9
9
.4

4
9
3
.7

1
7
1
0
1
6
5
1
.8

3
9
6
.0

4
2
5
3
5
3
7
.7

5
1
0
0
.0

4
2

R
IN

S
E

7
0
4
8
1
7
.4

1
9
2
.4

1
6
7
8
4
4
9
6
.0

0
9
4
.3

4
3
1
3
1
5
6
.9

1
1
0
1
.4

4
3

C
C

V
7
3
7
3
0
5
.1

5
9
6
.6

1
7
6
9
2
7
3
0
.9

9
9
9
.4

4
4
0
5
1
3
8
.5

8
1
0
3
.5

4
4

C
C

B
6
8
5
4
2
7
.8

6
8
9
.8

1
7
0
1
2
6
5
5
.1

6
9
5
.5

4
0
8
8
6
6
5
.0

4
9
6
.1

4
5

1
9
0
9
6
0
0
-
1
A

 1
0
X

7
3
7
3
1
4
.3

9
9
6
.6

1
7
8
6
3
6
2
3
.9

0
1
0
0
.3

4
3
8
1
9
6
0
.2

4
1
0
3
.0

4
6

1
9
1
0
0
2
4
-
1
 1

0
0
0
X

6
7
4
3
6
3
.6

9
8
8
.4

1
6
7
6
8
7
3
6
.0

0
9
4
.2

4
0
2
4
4
6
6
.7

1
9
4
.6

4
7

C
C

V
7
5
1
8
2
6
.3

2
9
8
.5

1
7
8
4
0
7
9
9
.7

3
1
0
0
.2

4
4
2
3
7
8
0
.6

6
1
0
4
.0

4
8

C
C

B
6
8
1
2
6
2
.4

4
8
9
.3

1
6
6
2
2
5
5
9
.7

5
9
3
.3

4
0
7
6
0
8
6
.9

2
9
5
.8

4
9

Z
Z
Z

5
0

IP
1
9
0
9
2
8
-
4
M

B
 .
..

6
7
6
2
9
5
.9

3
8
8
.6

1
6
2
2
3
4
6
3
.0

9
9
1
.1

4
0
5
2
6
3
0
.4

6
9
5
.2

5
1

IM
1
9
0
9
2
8
-
4
L
C

S
...

7
3
2
2
6
9
.9

1
9
6
.0

1
7
4
9
9
9
5
9
.3

2
9
8
.3

4
3
5
9
9
0
9
.3

1
1
0
2
.5

5
2

1
9
0
9
1
7
2
-
2
 1

0
X

7
2
5
3
5
0
.1

5
9
5
.1

1
7
4
0
7
3
6
8
.9

1
9
7
.8

4
3
4
4
9
0
0
.1

5
1
0
2
.1

5
3

1
9
0
9
1
7
2
-
2
L
 5

0
X

6
9
5
1
5
5
.8

8
9
1
.1

1
6
6
3
5
4
5
1
.8

4
9
3
.4

4
2
1
0
0
0
2
.5

4
9
8
.9

5
4

1
9
0
9
1
7
2
-
2
M

S
 1

0
X

7
1
6
5
9
9
.9

4
9
3
.9

1
7
2
8
8
1
4
6
.8

3
9
7
.1

4
3
3
7
8
8
4
.4

2
1
0
1
.9

5
5

1
9
0
9
1
7
2
-
2
M

S
D

 .
..

7
2
0
6
2
5
.1

5
9
4
.4

1
7
4
3
4
3
9
0
.1

6
9
7
.9

4
3
5
7
0
2
8
.7

9
1
0
2
.4

5
6

1
9
0
9
1
7
2
-
2
A

 1
0
X

7
2
8
8
1
8
.7

4
9
5
.5

1
7
5
9
3
4
0
8
.0

7
9
8
.8

4
4
3
9
4
3
0
.5

6
1
0
4
.3

5
7

1
9
0
9
1
7
2
-
3
 1

0
X

7
1
5
7
9
9
.9

4
9
3
.8

1
7
3
2
5
6
0
8
.0

7
9
7
.3

4
3
1
5
0
5
3
.3

7
1
0
1
.4

5
8

1
9
0
9
1
7
2
-
4
 1

0
X

7
1
8
8
2
4
.0

3
9
4
.2

1
7
3
7
3
1
2
7
.2

4
9
7
.6

4
3
5
4
7
4
7
.5

4
1
0
2
.3

5
9

C
C

V
7
1
6
7
4
8
.3

7
9
3
.9

1
7
0
4
3
7
2
7
.2

5
9
5
.7

4
2
7
8
0
4
6
.4

0
1
0
0
.5

6
0

C
C

B
6
4
7
1
4
4
.1

2
8
4
.8

1
5
7
6
7
2
9
8
.9

3
8
8
.5

3
9
5
6
6
7
2
.7

5
9
3
.0

6
1

1
9
0
9
1
7
2
-
5
 1

0
X

7
0
7
5
5
5
.9

8
9
2
.7

1
6
9
1
4
4
2
9
.7

5
9
5
.0

4
2
9
2
5
0
5
.0

4
1
0
0
.9

6
2

1
9
0
9
1
7
2
-
8
 1

0
X

7
1
9
7
1
5
.6

9
9
4
.3

1
7
2
9
6
8
6
5
.1

6
9
7
.1

4
3
5
2
4
5
5
.4

6
1
0
2
.3

192 of 371



P
ag

e
 1

0
3
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

2
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

1
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

6
3

1
9
0
9
1
7
2
-
9
 1

0
X

7
1
8
7
7
3
.6

1
9
4
.2

1
7
3
5
6
3
6
0
.9

9
9
7
.5

4
3
9
1
1
0
7
.3

3
1
0
3
.2

6
4

1
9
0
9
1
7
2
-
1
0
 1

0
X

7
2
3
4
2
4
.9

1
9
4
.8

1
7
3
8
0
7
0
1
.8

2
9
7
.6

4
3
5
9
7
8
0
.6

6
1
0
2
.5

6
5

1
9
0
9
1
7
2
-
1
1
 1

0
X

7
1
7
0
1
2
.5

4
9
4
.0

1
7
3
6
8
9
9
5
.5

8
9
7
.5

4
3
6
7
6
4
0
.8

7
1
0
2
.6

6
6

1
9
0
9
1
7
2
-
1
4
 1

0
X

7
0
3
0
9
4
.4

2
9
2
.2

1
6
9
5
1
2
5
7
.6

6
9
5
.2

4
3
0
4
7
3
0
.4

6
1
0
1
.2

6
7

1
9
0
9
1
7
2
-
1
5
 1

0
X

6
9
8
1
2
7
.9

3
9
1
.5

1
6
8
8
4
0
3
5
.1

6
9
4
.8

4
2
8
2
6
2
0
.4

6
1
0
0
.6

6
8

1
9
0
9
2
1
3
-
3
 1

0
X

7
0
8
2
1
3
.3

0
9
2
.8

1
7
0
8
7
1
9
1
.8

3
9
6
.0

4
3
2
3
1
4
3
.6

8
1
0
1
.6

6
9

1
9
0
9
2
1
3
-
4
 1

0
X

7
0
5
0
4
8
.9

7
9
2
.4

1
6
9
1
4
4
2
3
.0

8
9
5
.0

4
3
1
5
9
5
5
.6

7
1
0
1
.4

7
0

1
9
0
9
3
0
5
-
5
 1

0
X

7
0
6
8
0
4
.8

1
9
2
.6

1
7
0
2
0
8
8
7
.2

4
9
5
.6

4
2
5
7
2
5
1
.2

9
1
0
0
.1

7
1

R
IN

S
E

6
8
8
8
9
8
.6

6
9
0
.3

1
6
3
5
7
2
7
8
.0

9
9
1
.9

4
1
6
0
0
4
3
.9

0
9
7
.8

7
2

R
IN

S
E

6
9
5
7
0
0
.5

1
9
1
.2

1
6
1
0
2
8
0
0
.1

8
9
0
.4

4
2
2
1
7
5
6
.9

2
9
9
.2

7
3

C
C

V
7
2
0
5
7
7
.8

3
9
4
.4

1
7
0
2
7
5
1
3
.5

0
9
5
.6

4
3
1
8
2
0
5
.6

7
1
0
1
.5

7
4

C
C

B
6
4
8
2
6
4
.0

0
8
5
.0

1
5
7
7
9
2
4
2
.2

6
8
8
.6

3
9
7
0
5
9
7
.7

5
9
3
.3

7
5

1
9
0
9
3
0
5
-
6
 1

0
X

6
9
5
5
1
0
.3

5
9
1
.2

1
7
0
4
4
5
0
4
.3

3
9
5
.7

4
2
6
2
0
0
6
.5

0
1
0
0
.2

7
6

C
C

V
7
1
4
6
1
2
.3

3
9
3
.7

1
7
0
9
7
0
1
2
.2

5
9
6
.0

4
2
5
1
7
8
5
.0

4
9
9
.9

7
7

C
C

B
6
6
7
8
0
1
.8

9
8
7
.5

1
6
0
9
1
2
9
9
.3

4
9
0
.4

3
9
9
6
4
1
0
.3

5
9
3
.9

7
8

IP
1
9
0
9
2
8
-
2
M

B
 .
..

6
6
6
2
4
6
.8

6
8
7
.3

1
6
0
4
9
2
3
8
.0

9
9
0
.1

4
0
0
7
6
6
2
.1

3
9
4
.2

7
9

IM
1
9
0
9
2
8
-
2
L
C

S
...

7
2
6
9
0
7
.5

1
9
5
.3

1
7
4
8
3
9
4
4
.7

4
9
8
.2

4
4
0
3
6
5
8
.2

7
1
0
3
.5

8
0

IM
1
9
0
9
2
8
-
2
L
C

S
...

7
2
0
8
1
9
.7

5
9
4
.5

1
7
4
1
1
3
8
5
.5

7
9
7
.8

4
3
9
9
5
8
7
.6

4
1
0
3
.4

8
1

1
9
0
9
5
3
4
-
1
 1

0
X

7
2
1
9
2
3
.0

1
9
4
.6

1
7
3
8
3
9
0
1
.4

0
9
7
.6

4
3
2
9
0
7
9
.2

1
1
0
1
.7

8
2

1
9
0
9
5
3
4
-
2
 1

0
X

7
0
9
9
0
5
.4

8
9
3
.0

1
7
1
5
4
5
8
5
.1

6
9
6
.3

4
3
2
2
0
0
4
.3

1
1
0
1
.6

8
3

1
9
0
9
5
3
4
-
3
 1

0
X

7
1
8
2
6
1
.2

4
9
4
.1

1
6
9
7
4
4
1
6
.0

0
9
5
.3

4
3
1
4
0
3
8
.5

8
1
0
1
.4

8
4

1
9
0
9
5
3
4
-
4
 1

0
X

7
1
2
6
5
2
.9

0
9
3
.4

1
7
0
4
4
4
6
8
.5

0
9
5
.7

4
3
2
4
3
4
4
.7

3
1
0
1
.6

8
5

1
9
0
9
5
3
4
-
5
 1

0
X

7
2
2
6
8
3
.9

2
9
4
.7

1
7
1
9
1
7
6
3
.0

8
9
6
.5

4
3
9
7
8
8
8
.3

7
1
0
3
.4

8
6

1
9
0
9
5
3
4
-
6
 1

0
X

7
2
4
0
2
0
.2

8
9
4
.9

1
7
2
0
5
3
8
3
.4

9
9
6
.6

4
3
7
0
1
6
2
.9

5
1
0
2
.7

8
7

1
9
0
9
5
3
4
-
7
 1

0
X

7
4
2
5
9
7
.1

0
9
7
.3

1
7
2
8
0
0
7
8
.4

9
9
7
.0

4
4
0
7
6
9
7
.4

3
1
0
3
.6

8
8

C
C

V
7
3
9
5
8
8
.2

4
9
6
.9

1
7
6
8
4
7
3
5
.5

7
9
9
.3

4
3
9
6
3
3
8
.0

6
1
0
3
.3

8
9

C
C

B
6
6
6
1
8
5
.6

0
8
7
.3

1
6
3
6
7
7
6
4
.7

5
9
1
.9

4
0
2
6
3
3
1
.2

9
9
4
.6

9
0

1
9
0
9
5
3
4
-
8
 1

0
X

7
1
1
1
4
0
.3

0
9
3
.2

1
7
1
5
8
3
8
3
.0

8
9
6
.4

4
3
1
0
3
6
2
.4

4
1
0
1
.3

9
1

1
9
0
9
5
3
4
-
9
 1

0
X

6
6
4
9
5
3
.7

0
8
7
.2

1
5
8
1
3
9
4
3
.9

3
8
8
.8

4
0
1
1
7
4
0
.0

5
9
4
.3

9
2

1
9
0
9
5
3
4
-
1
0
 1

0
X

7
0
2
0
4
4
.1

0
9
2
.0

1
6
9
6
3
0
9
0
.1

6
9
5
.3

4
2
8
9
7
1
6
.7

1
1
0
0
.8

9
3

1
9
0
9
5
3
4
-
1
1
 1

0
X

7
0
0
3
2
4
.5

5
9
1
.8

1
6
8
6
2
7
2
0
.1

6
9
4
.7

4
2
5
3
0
8
9
.1

0
1
0
0
.0

193 of 371



P
ag

e
 1

0
4
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

2
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

1
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

9
4

1
9
0
9
5
3
4
-
1
2
 1

0
X

7
0
0
8
0
5
.4

1
9
1
.9

1
6
8
7
4
3
7
7
.2

5
9
4
.8

4
2
4
2
6
8
0
.2

5
9
9
.7

9
5

1
9
0
9
5
3
4
-
1
3
 1

0
X

7
0
2
7
8
9
.8

6
9
2
.1

1
6
9
3
3
8
8
1
.4

1
9
5
.1

4
2
7
6
2
3
5
.9

8
1
0
0
.5

9
6

1
9
0
9
5
3
4
-
1
4
 1

0
X

6
9
4
2
2
2
.0

5
9
1
.0

1
6
8
5
8
2
8
8
.0

8
9
4
.7

4
2
1
0
8
3
0
.5

6
9
9
.0

9
7

1
9
0
9
5
3
4
-
1
5
 1

0
X

7
0
0
7
0
0
.6

2
9
1
.8

1
7
0
0
1
5
1
5
.1

6
9
5
.5

4
2
7
9
6
7
1
.1

9
1
0
0
.6

9
8

1
9
0
9
5
3
4
-
1
6
 1

0
X

7
0
7
7
6
4
.6

5
9
2
.8

1
6
8
9
4
7
9
6
.0

0
9
4
.9

4
3
1
4
7
0
0
.7

7
1
0
1
.4

9
9

1
9
0
9
5
3
4
-
1
7
 1

0
X

7
2
5
7
2
1
.9

9
9
5
.1

1
7
2
7
4
2
3
9
.7

4
9
7
.0

4
3
6
4
3
8
6
.5

0
1
0
2
.6

1
0
0

C
C

V
7
1
5
5
1
4
.4

2
9
3
.8

1
7
3
5
8
8
7
4
.7

4
9
7
.5

4
3
2
2
1
3
2
.5

4
1
0
1
.6

1
0
1

C
C

B
6
6
4
4
0
8
.1

1
8
7
.1

1
6
4
0
2
1
0
2
.2

5
9
2
.1

4
0
3
8
8
9
3
.2

7
9
4
.9

1
0
2

1
9
0
9
5
3
4
-
1
8
 1

0
X

7
1
7
0
1
2
.0

5
9
4
.0

1
7
4
1
2
0
8
3
.4

9
9
7
.8

4
3
5
8
3
5
9
.3

1
1
0
2
.4

1
0
3

1
9
0
9
5
3
4
-
1
9
 1

0
X

6
7
0
5
8
2
.5

4
8
7
.9

1
6
2
0
2
2
2
9
.3

4
9
1
.0

4
0
5
7
5
7
2
.5

4
9
5
.4

1
0
4

1
9
0
9
5
3
4
-
2
0
 1

0
X

7
1
6
1
2
8
.0

6
9
3
.9

1
7
2
8
1
2
8
4
.3

3
9
7
.0

4
3
4
4
5
5
2
.4

4
1
0
2
.1

1
0
5

R
IN

S
E

7
0
1
1
4
7
.2

3
9
1
.9

1
7
0
0
2
5
3
7
.2

5
9
5
.5

4
2
3
3
9
3
9
.5

2
9
9
.5

1
0
6

R
IN

S
E

7
0
0
0
7
9
.4

1
9
1
.8

1
6
6
9
0
3
0
8
.5

0
9
3
.7

4
2
2
9
7
2
3
.5

8
9
9
.4

1
0
7

C
C

V
7
3
9
6
6
4
.4

9
9
6
.9

1
7
7
1
9
9
2
7
.2

4
9
9
.5

4
4
4
4
5
1
8
.4

8
1
0
4
.5

1
0
8

C
C

B
6
7
6
5
8
4
.8

8
8
8
.7

1
6
2
5
9
2
8
3
.0

9
9
1
.3

4
0
7
9
4
8
5
.5

7
9
5
.9

1
0
9

IP
1
9
0
1
0
0
2
-
3
M

B
...

6
7
0
9
9
7
.3

4
8
7
.9

1
5
9
9
4
9
2
8
.5

1
8
9
.8

4
0
6
9
3
4
9
.0

0
9
5
.6

1
1
0

IM
1
9
1
0
0
2
-
3
L
C

S
...

7
2
2
7
9
3
.0

4
9
4
.7

1
7
3
1
4
4
8
8
.4

9
9
7
.2

4
3
6
1
5
0
6
.6

0
1
0
2
.5

1
1
1

1
9
0
9
4
6
7
-
1
 1

0
X

7
1
0
6
4
2
.0

7
9
3
.1

1
7
0
8
2
7
6
8
.0

8
9
5
.9

4
3
2
1
3
5
2
.1

2
1
0
1
.6

1
1
2

1
9
0
9
4
6
7
-
2
 1

0
X

7
0
4
7
6
6
.0

3
9
2
.4

1
7
5
4
1
0
0
7
.6

5
9
8
.5

4
3
0
4
6
1
3
.6

9
1
0
1
.2

1
1
3

1
9
0
9
4
6
7
-
3
 1

0
X

7
2
5
5
7
2
.1

2
9
5
.1

1
7
4
1
6
4
8
6
.4

0
9
7
.8

4
3
5
0
2
3
8
.4

8
1
0
2
.2

1
1
4

1
9
0
9
4
6
7
-
4
 1

0
X

7
2
6
1
6
1
.4

0
9
5
.2

1
7
1
3
2
4
0
5
.1

6
9
6
.2

4
3
5
3
7
9
1
.3

9
1
0
2
.3

1
1
5

1
9
0
9
4
6
7
-
5
 1

0
X

7
2
0
6
5
8
.9

2
9
4
.5

1
7
2
3
7
6
3
3
.4

9
9
6
.8

4
3
0
3
6
8
3
.1

7
1
0
1
.1

1
1
6

1
9
0
9
4
6
7
-
6
 1

0
X

7
2
2
3
1
2
.2

0
9
4
.7

1
7
1
4
8
0
6
8
.5

0
9
6
.3

4
3
3
4
9
9
3
.8

9
1
0
1
.9

1
1
7

1
9
0
9
4
6
7
-
7
 1

0
X

7
1
3
6
0
5
.9

0
9
3
.5

1
6
9
2
4
3
1
0
.5

8
9
5
.0

4
2
9
4
3
5
4
.0

0
1
0
0
.9

1
1
8

1
9
0
9
4
6
7
-
8
 1

0
X

7
0
2
4
0
5
.2

0
9
2
.1

1
6
9
7
8
3
6
5
.1

6
9
5
.3

4
3
2
8
7
1
0
.0

4
1
0
1
.7

1
1
9

C
C

V
7
1
3
1
3
6
.4

0
9
3
.5

1
7
1
7
7
4
4
2
.6

6
9
6
.5

4
2
5
2
0
0
9
.7

3
9
9
.9

1
2
0

C
C

B
6
4
3
2
8
9
.7

4
8
4
.3

1
5
6
0
2
2
3
1
.4

3
8
7
.6

3
9
7
0
3
1
3
.9

0
9
3
.3

1
2
1

1
9
0
9
4
6
7
-
9
 1

0
X

7
0
7
1
1
1
.7

3
9
2
.7

1
6
7
3
5
3
2
0
.5

8
9
4
.0

4
2
5
1
4
8
5
.9

8
9
9
.9

1
2
2

1
9
0
9
4
6
7
-
1
0
 1

0
X

7
0
7
3
0
0
.1

2
9
2
.7

1
6
7
8
7
0
3
0
.1

7
9
4
.3

4
2
8
3
0
8
5
.0

4
1
0
0
.7

1
2
3

1
9
0
9
4
6
7
-
1
1
 1

0
X

7
1
9
6
5
5
.1

2
9
4
.3

1
7
0
1
5
2
7
6
.0

0
9
5
.6

4
3
1
5
1
7
5
.7

7
1
0
1
.4

1
2
4

1
9
0
9
4
6
7
-
1
2
 1

0
X

7
1
6
5
2
3
.0

1
9
3
.9

1
8
0
5
7
6
2
0
.5

6
1
0
1
.4

4
2
7
1
2
4
5
.3

5
1
0
0
.4

194 of 371



P
ag

e
 1

0
5
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

2
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

1
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

1
2
5

1
9
0
9
4
8
1
-
5
 1

0
X

7
1
8
9
8
6
.5

0
9
4
.2

1
7
3
4
7
3
5
6
.4

1
9
7
.4

4
3
5
0
9
3
2
.5

4
1
0
2
.3

1
2
6

1
9
0
9
4
8
1
-
1
3
 1

0
X

7
1
2
8
1
2
.1

8
9
3
.4

1
7
1
8
2
1
7
5
.9

9
9
6
.5

4
3
1
5
5
4
5
.2

5
1
0
1
.4

1
2
7

1
9
0
9
4
8
1
-
1
3
L
 5

0
X

6
8
7
7
3
9
.5

7
9
0
.1

1
6
3
8
9
8
0
4
.3

4
9
2
.0

4
1
6
5
8
1
9
.7

3
9
7
.9

1
2
8

1
9
0
9
4
8
1
-
1
3
M

S
 .
..

7
0
8
5
1
8
.0

9
9
2
.9

1
7
0
9
6
4
3
3
.9

1
9
6
.0

4
2
6
6
2
1
1
.8

1
1
0
0
.3

1
2
9

1
9
0
9
4
8
1
-
1
3
M

S
D

...
7
0
1
3
6
0
.5

9
9
1
.9

1
7
0
0
1
9
4
3
.9

1
9
5
.5

4
2
6
3
2
2
0
.0

4
1
0
0
.2

1
3
0

1
9
0
9
4
8
1
-
1
3
A

 1
0
X

7
0
2
4
7
5
.6

1
9
2
.1

1
6
8
3
3
2
5
3
.0

8
9
4
.5

4
2
5
9
8
9
0
.8

7
1
0
0
.1

1
3
1

C
C

V
7
1
6
7
6
3
.2

4
9
3
.9

1
7
4
0
1
5
6
2
.6

6
9
7
.7

4
2
6
4
0
6
9
.4

1
1
0
0
.2

1
3
2

C
C

B
6
5
6
2
0
4
.5

1
8
6
.0

1
5
9
1
2
9
7
8
.5

1
8
9
.4

3
9
4
8
9
6
2
.7

5
9
2
.8

1
3
3

1
9
0
9
5
1
1
-
1
 1

0
X

7
2
0
0
1
0
.8

5
9
4
.4

1
6
8
3
5
5
5
4
.7

5
9
4
.5

4
2
0
3
9
9
0
.9

8
9
8
.8

1
3
4

1
9
0
9
5
1
1
-
2
 1

0
X

7
2
8
5
8
8
.3

5
9
5
.5

1
7
4
1
7
1
1
6
.4

1
9
7
.8

4
3
3
8
8
0
3
.2

7
1
0
2
.0

1
3
5

1
9
0
9
5
1
1
-
3
 1

0
X

7
4
8
7
0
7
.1

5
9
8
.1

1
7
7
0
9
8
5
7
.2

4
9
9
.5

4
4
6
6
4
9
3
.8

9
1
0
5
.0

1
3
6

1
9
0
9
5
1
1
-
4
 1

0
X

7
1
5
4
5
0
.3

3
9
3
.8

1
7
2
7
5
3
2
9
.3

3
9
7
.0

4
3
2
4
6
9
7
.7

5
1
0
1
.6

1
3
7

1
9
0
9
5
1
1
-
5
 1

0
X

7
0
6
9
6
4
.7

0
9
2
.7

1
7
1
7
4
1
6
3
.9

1
9
6
.4

4
2
7
4
6
6
4
.9

3
1
0
0
.5

1
3
8

1
9
0
9
5
1
1
-
6
 1

0
X

7
0
4
6
9
4
.4

4
9
2
.4

1
7
0
1
4
7
4
0
.1

6
9
5
.6

4
2
3
1
5
7
1
.4

0
9
9
.4

1
3
9

R
IN

S
E

6
7
7
3
3
3
.8

6
8
8
.8

1
6
7
5
4
4
9
0
.1

6
9
4
.1

4
1
2
8
1
1
8
.0

6
9
7
.0

1
4
0

R
IN

S
E

6
7
7
1
0
8
.4

0
8
8
.7

1
6
2
2
0
3
3
6
.0

1
9
1
.1

4
1
3
5
8
7
0
.9

8
9
7
.2

1
4
1

C
C

V
7
1
3
1
5
2
.7

8
9
3
.5

1
7
2
1
0
0
4
0
.1

6
9
6
.6

4
3
1
8
0
7
1
.6

0
1
0
1
.5

1
4
2

C
C

B
6
4
8
9
6
2
.1

0
8
5
.1

1
5
5
2
0
7
7
6
.8

5
8
7
.2

3
9
1
1
9
1
8
.5

9
9
1
.9

1
4
3

IP
1
9
1
0
0
2
-
2
M

B
 .
..

6
4
2
3
1
4
.9

6
8
4
.2

1
5
6
1
7
2
0
6
.4

3
8
7
.7

3
9
3
7
7
7
9
.9

4
9
2
.5

1
4
4

IM
1
9
1
0
0
2
-
2
L
C

S
...

6
9
8
2
8
1
.8

9
9
1
.5

1
6
7
6
4
4
7
7
.2

5
9
4
.1

4
2
8
8
9
0
4
.7

3
1
0
0
.8

1
4
5

1
9
0
9
2
1
7
-
2
 1

0
X

6
8
3
3
8
4
.2

9
8
9
.6

1
6
7
9
0
4
3
0
.5

8
9
4
.3

4
1
8
9
5
3
7
.4

4
9
8
.5

1
4
6

1
9
0
9
2
1
7
-
2
L
 5

0
X

6
6
2
1
7
9
.3

9
8
6
.8

1
5
9
3
5
5
7
8
.1

0
8
9
.5

4
0
5
4
3
0
2
.8

6
9
5
.3

1
4
7

1
9
0
9
2
1
7
-
2
M

S
 1

0
X

6
9
3
3
3
9
.3

4
9
0
.9

1
6
7
0
1
5
0
6
.8

4
9
3
.8

4
1
7
2
5
7
2
.6

5
9
8
.1

1
4
8

1
9
0
9
2
1
7
-
2
M

S
D

 .
..

6
9
6
3
7
6
.1

9
9
1
.3

1
6
8
3
9
3
4
9
.3

3
9
4
.6

4
2
5
0
6
4
2
.5

4
9
9
.9

1
4
9

1
9
0
9
2
1
7
-
2
A

 1
0
X

6
9
1
8
8
5
.5

1
9
0
.7

1
6
9
1
3
2
0
6
.0

0
9
5
.0

4
2
6
6
9
3
8
.2

7
1
0
0
.3

1
5
0

1
9
0
9
2
1
7
-
3
 1

0
X

6
9
1
9
9
4
.6

5
9
0
.7

1
6
7
7
0
7
2
8
.9

2
9
4
.2

4
2
0
8
1
7
4
.6

2
9
8
.9

1
5
1

1
9
0
9
2
1
7
-
6
 1

0
X

6
3
5
0
5
3
.5

6
8
3
.2

1
5
4
3
4
4
5
3
.1

0
8
6
.7

3
8
7
6
9
4
7
.9

6
9
1
.1

1
5
2

1
9
0
9
2
1
7
-
7
 1

0
X

6
3
4
7
1
9
.8

7
8
3
.2

1
5
4
4
1
5
0
5
.1

9
8
6
.7

3
8
6
9
0
4
5
.5

7
9
0
.9

1
5
3

C
C

V
7
0
4
6
4
7
.4

9
9
2
.4

1
6
9
3
7
1
0
8
.0

8
9
5
.1

4
2
4
4
5
2
4
.1

0
9
9
.8

1
5
4

C
C

B
6
3
4
9
6
2
.7

9
8
3
.2

1
5
5
5
0
6
7
8
.1

0
8
7
.3

3
9
4
3
2
5
6
.0

9
9
2
.7

1
5
5

1
9
0
9
2
1
7
-
8
 1

0
X

6
8
3
2
5
4
.2

4
8
9
.5

1
6
7
6
6
1
2
2
.2

5
9
4
.2

4
2
3
8
7
7
4
.6

3
9
9
.6

195 of 371



P
ag

e
 1

0
6
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

0

IS
T
D

 T
ab

le

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

2
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

1
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

1
5
6

1
9
0
9
2
1
7
-
9
 1

0
X

7
0
1
8
3
4
.2

9
9
2
.0

1
6
7
5
8
0
1
9
.7

5
9
4
.1

4
2
8
2
8
7
1
.7

1
1
0
0
.7

1
5
7

1
9
0
9
2
3
2
-
1
 1

0
X

6
8
8
5
9
9
.0

3
9
0
.3

1
6
8
2
4
6
4
5
.5

8
9
4
.5

4
2
4
7
1
5
2
.3

3
9
9
.8

1
5
8

1
9
0
9
2
3
2
-
2
 1

0
X

6
9
4
3
4
1
.3

9
9
1
.0

1
6
7
3
4
0
0
6
.8

3
9
4
.0

4
2
8
2
6
9
0
.1

5
1
0
0
.7

1
5
9

1
9
0
9
2
3
2
-
3
 1

0
X

6
8
1
2
6
2
.3

1
8
9
.3

1
6
6
7
3
3
4
5
.1

7
9
3
.6

4
2
2
8
4
1
4
.2

1
9
9
.4

1
6
0

1
9
0
9
2
3
2
-
4
 1

0
X

6
9
0
1
9
2
.4

9
9
0
.5

1
6
7
1
0
9
9
3
.0

8
9
3
.8

4
2
6
6
7
4
0
.6

6
1
0
0
.3

1
6
1

1
9
0
9
2
4
1
-
3
 1

0
X

6
8
8
8
8
4
.3

1
9
0
.3

1
6
6
6
1
3
8
9
.3

4
9
3
.6

4
2
5
0
4
3
3
.4

8
9
9
.9

1
6
2

1
9
0
9
2
4
1
-
4
 1

0
X

6
9
1
2
2
0
.8

7
9
0
.6

1
6
9
1
4
6
4
2
.2

5
9
5
.0

4
2
2
6
3
7
3
.0

6
9
9
.3

1
6
3

1
9
0
9
2
4
1
-
5
 1

0
X

6
9
1
4
9
6
.5

0
9
0
.6

1
6
6
9
2
4
6
7
.6

7
9
3
.7

4
2
8
7
0
4
4
.5

2
1
0
0
.8

1
6
4

1
9
0
9
2
4
1
-
6
 1

0
X

6
8
7
5
6
0
.4

6
9
0
.1

1
6
8
3
3
7
6
9
.3

3
9
4
.5

4
2
7
1
8
3
2
.2

3
1
0
0
.4

1
6
5

C
C

V
7
0
4
4
4
9
.7

6
9
2
.3

1
6
9
6
9
6
7
6
.8

3
9
5
.3

4
2
4
9
7
2
8
.2

7
9
9
.9

1
6
6

C
C

B
6
4
3
7
4
5
.3

3
8
4
.4

1
5
6
6
3
4
3
8
.5

2
8
8
.0

3
9
4
3
2
1
3
.8

0
9
2
.7

1
6
7

1
9
0
9
2
4
1
-
7
 1

0
X

6
9
8
2
3
0
.7

7
9
1
.5

1
6
7
5
8
5
3
5
.5

9
9
4
.1

4
2
8
7
1
9
9
.6

2
1
0
0
.8

1
6
8

1
9
0
9
2
4
1
-
8
 1

0
X

6
9
4
9
8
9
.3

1
9
1
.1

1
6
9
9
8
2
1
8
.9

1
9
5
.5

4
2
8
6
9
9
6
.8

1
1
0
0
.8

1
6
9

1
9
0
9
2
4
1
-
9
 1

0
X

6
3
9
0
6
9
.1

4
8
3
.8

1
5
7
1
4
4
4
2
.6

8
8
8
.2

3
9
4
8
6
9
5
.9

8
9
2
.8

1
7
0

1
9
0
9
2
4
1
-
1
0
 1

0
X

6
4
7
3
0
8
.6

7
8
4
.8

1
5
8
4
1
3
3
8
.1

0
8
9
.0

3
9
8
3
8
9
6
.0

9
9
3
.6

1
7
1

1
9
0
9
4
3
8
-
5
 1

0
X

7
2
3
1
7
9
.0

0
9
4
.8

1
7
6
4
1
9
6
0
.9

9
9
9
.1

4
3
7
5
5
4
3
.1

7
1
0
2
.8

1
7
2

1
9
0
9
4
3
8
-
6
 1

0
X

7
1
7
9
1
4
.0

0
9
4
.1

1
7
4
2
4
3
9
6
.8

2
9
7
.9

4
3
4
4
6
7
5
.8

7
1
0
2
.1

1
7
3

R
IN

S
E

6
6
8
0
8
8
.3

5
8
7
.6

1
6
4
2
5
5
3
3
.9

2
9
2
.2

4
1
0
3
2
5
6
.1

9
9
6
.4

1
7
4

R
IN

S
E

6
5
8
8
8
5
.8

3
8
6
.4

1
6
0
2
9
4
9
5
.5

9
9
0
.0

4
0
6
4
6
6
8
.5

9
9
5
.5

1
7
5

C
C

V
7
0
3
2
0
9
.9

9
9
2
.2

1
6
7
5
6
1
1
5
.5

9
9
4
.1

4
2
7
3
2
5
4
.1

0
1
0
0
.4

1
7
6

C
C

B
6
4
5
3
6
9
.9

4
8
4
.6

1
5
7
4
8
8
7
9
.7

7
8
8
.4

3
9
4
1
7
9
2
.1

3
9
2
.6

1
7
7

F
P

1
9
0
9
2
7
-
3
M

B
...

6
3
8
1
0
6
.0

7
8
3
.6

1
5
7
4
0
3
6
2
.6

8
8
8
.4

3
9
2
6
9
7
0
.7

8
9
2
.3

1
7
8

Z
Z
Z

1
7
9

IM
1
9
0
9
3
0
-
3
L
C

S
...

6
9
8
9
7
3
.9

2
9
1
.6

1
6
8
8
7
9
1
6
.0

0
9
4
.8

4
2
5
5
6
2
1
.7

1
1
0
0
.0

1
8
0

1
9
0
9
4
7
9
-
1
 1

0
X

7
0
2
7
7
6
.5

3
9
2
.1

1
6
9
0
7
9
5
6
.0

0
9
5
.0

4
1
7
4
1
8
1
.8

1
9
8
.1

1
8
1

1
9
0
9
4
7
9
-
2
 1

0
X

7
0
4
8
6
7
.0

5
9
2
.4

1
6
7
8
5
1
0
7
.2

5
9
4
.3

4
2
3
1
1
7
1
.0

8
9
9
.4

1
8
2

1
9
0
9
5
1
3
-
1
 1

0
X

7
0
1
1
0
4
.1

1
9
1
.9

1
6
5
1
4
2
4
5
.5

9
9
2
.7

4
1
4
8
0
8
5
.1

5
9
7
.5

1
8
3

1
9
0
9
5
1
3
-
1
L
 5

0
X

7
1
2
3
1
2
.3

9
9
3
.4

1
7
2
1
0
8
5
7
.2

5
9
6
.7

4
3
1
2
7
6
1
.3

9
1
0
1
.4

1
8
4

1
9
0
9
5
1
3
-
1
M

S
 1

0
X

7
0
6
9
2
4
.2

3
9
2
.7

1
6
7
6
6
1
4
4
.7

5
9
4
.2

4
1
7
0
0
8
3
.9

0
9
8
.0

1
8
5

1
9
0
9
5
1
3
-
1
M

S
D

 .
..

7
0
8
3
5
2
.5

4
9
2
.8

1
6
8
1
8
3
0
7
.6

6
9
4
.4

4
2
1
0
2
4
2
.5

4
9
8
.9

1
8
6

1
9
0
9
5
1
3
-
1
A

 1
0
X

7
1
4
8
9
9
.6

5
9
3
.7

1
6
9
5
8
1
9
2
.2

5
9
5
.2

4
1
5
3
2
9
5
.1

5
9
7
.6

196 of 371



P
ag

e
 1

0
7
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

1

IS
T
D

 T
ab

le

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

2
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

1
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

1
8
7

C
C

V
7
1
8
1
4
9
.7

8
9
4
.1

1
7
5
0
3
1
1
2
.6

5
9
8
.3

4
3
2
7
1
4
4
.7

3
1
0
1
.7

1
8
8

C
C

B
6
5
3
3
2
3
.1

9
8
5
.6

1
6
0
8
0
1
6
6
.4

3
9
0
.3

4
0
0
0
1
3
4
.8

4
9
4
.0

1
8
9

1
9
0
9
5
1
3
-
2
 1

0
X

7
0
1
5
6
3
.0

4
9
1
.9

1
6
8
8
1
9
6
8
.9

1
9
4
.8

4
1
4
9
7
3
1
.7

1
9
7
.5

1
9
0

1
9
0
9
5
1
4
-
1
 1

0
X

7
1
3
4
1
7
.7

0
9
3
.5

1
6
9
6
6
0
4
2
.2

5
9
5
.3

4
2
1
8
6
2
0
.2

5
9
9
.1

1
9
1

1
9
0
9
5
1
4
-
2
 1

0
X

7
1
4
8
2
8
.4

0
9
3
.7

1
7
0
9
4
1
4
8
.0

8
9
6
.0

4
2
4
7
6
4
9
.6

3
9
9
.8

1
9
2

1
9
0
9
5
2
6
-
1
 1

0
X

7
1
7
0
0
6
.1

3
9
4
.0

1
7
5
6
5
3
1
2
.6

5
9
8
.6

4
3
1
4
4
8
1
.4

0
1
0
1
.4

1
9
3

1
9
0
9
5
2
6
-
1
L
 5

0
X

6
9
2
7
3
1
.7

9
9
0
.8

1
7
1
4
3
7
1
4
.7

4
9
6
.3

4
2
7
9
2
4
3
.5

8
1
0
0
.6

1
9
4

1
9
0
9
5
2
6
-
1
M

S
 1

0
X

7
2
3
5
2
9
.3

1
9
4
.8

1
7
6
6
5
0
4
4
.7

4
9
9
.2

4
3
3
3
2
5
2
.3

3
1
0
1
.8

1
9
5

1
9
0
9
5
2
6
-
1
M

S
D

 .
..

7
1
3
6
2
4
.0

0
9
3
.5

1
7
4
8
5
5
2
0
.1

5
9
8
.2

4
3
2
7
2
8
9
.2

1
1
0
1
.7

1
9
6

1
9
0
9
5
2
6
-
1
A

 1
0
X

7
1
4
3
8
8
.1

7
9
3
.6

1
7
7
0
9
7
5
9
.7

4
9
9
.5

4
3
1
3
1
2
4
.3

1
1
0
1
.4

1
9
7

1
9
0
9
5
2
6
-
2
 1

0
X

7
1
2
9
6
2
.2

8
9
3
.4

1
7
6
5
7
3
0
5
.1

5
9
9
.2

4
3
6
2
5
2
7
.2

3
1
0
2
.5

1
9
8

1
9
0
9
5
4
9
-
1
 1

0
X

7
1
3
8
4
5
.5

1
9
3
.6

1
7
6
1
9
0
9
5
.1

6
9
8
.9

4
3
1
9
5
8
9
.6

2
1
0
1
.5

1
9
9

C
C

V
7
1
4
3
9
9
.6

8
9
3
.6

1
7
7
8
4
3
4
3
.4

9
9
9
.9

4
2
7
8
9
5
5
.3

5
1
0
0
.6

2
0
0

C
C

B
6
6
4
6
2
2
.2

0
8
7
.1

1
6
5
9
4
1
2
3
.0

9
9
3
.2

4
0
1
1
5
2
0
.3

5
9
4
.3

2
0
1

1
9
0
9
5
4
9
-
2
 1

0
X

7
1
7
2
9
9
.4

4
9
4
.0

1
7
5
8
1
1
2
1
.4

0
9
8
.7

4
3
2
6
3
7
5
.0

4
1
0
1
.7

2
0
2

1
9
0
9
5
4
9
-
3
 1

0
X

7
2
1
5
7
1
.6

8
9
4
.6

1
7
6
4
9
0
0
7
.6

6
9
9
.1

4
3
3
5
3
5
7
.1

2
1
0
1
.9

2
0
3

1
9
0
9
5
5
2
-
1
 1

0
X

6
8
1
9
4
4
.7

3
8
9
.4

1
6
1
9
7
6
1
4
.7

6
9
1
.0

3
9
1
3
5
8
6
.3

0
9
2
.0

2
0
4

1
9
0
9
5
5
2
-
2
 1

0
X

6
7
9
6
9
5
.2

0
8
9
.1

1
5
8
4
6
3
5
9
.7

6
8
9
.0

3
9
0
1
1
3
6
.4

0
9
1
.7

2
0
5

1
9
0
9
5
5
3
-
1
 1

0
X

6
7
8
8
2
8
.3

8
8
9
.0

1
5
8
1
0
4
2
8
.9

3
8
8
.8

3
8
9
0
0
6
0
.2

6
9
1
.4

2
0
6

1
9
0
9
5
5
3
-
2
 1

0
X

6
8
2
8
8
5
.5

9
8
9
.5

1
5
9
7
1
9
6
3
.0

9
8
9
.7

3
9
0
5
1
8
1
.1

9
9
1
.8

2
0
7

R
IN

S
E

6
6
6
7
0
8
.8

7
8
7
.4

1
6
8
0
2
7
8
8
.0

8
9
4
.4

4
0
5
3
3
6
3
.0

6
9
5
.3

2
0
8

R
IN

S
E

6
6
2
4
7
2
.3

9
8
6
.8

1
6
6
3
2
0
7
4
.7

5
9
3
.4

4
0
3
4
3
7
8
.5

8
9
4
.8

2
0
9

C
C

V
7
1
3
4
8
4
.1

3
9
3
.5

1
7
4
4
4
3
9
3
.4

9
9
8
.0

4
2
7
5
1
5
6
.5

0
1
0
0
.5

2
1
0

C
C

B
6
4
9
4
5
4
.4

5
8
5
.1

1
6
3
7
2
7
5
2
.2

6
9
1
.9

3
9
7
8
5
8
5
.2

5
9
3
.5

2
1
1

IP
1
9
1
0
0
4
-
5
M

B
 .
..

6
5
4
6
5
2
.4

8
8
5
.8

1
6
4
8
0
6
2
3
.5

0
9
2
.6

4
0
5
4
3
6
7
.0

2
9
5
.3

2
1
2

IM
1
9
1
0
0
4
-
5
L
C

S
...

7
0
3
1
4
5
.9

3
9
2
.2

1
7
6
0
8
8
3
1
.8

2
9
8
.9

4
2
9
8
5
3
8
.6

9
1
0
1
.0

2
1
3

1
9
0
9
5
6
4
-
2
1
 1

0
X

7
1
2
9
2
2
.9

3
9
3
.4

1
8
2
3
0
7
8
8
.9

0
1
0
2
.4

4
3
7
5
0
5
1
.8

1
1
0
2
.8

2
1
4

1
9
0
9
5
6
4
-
2
2
 1

0
X

7
0
9
0
1
9
.6

2
9
2
.9

1
7
8
2
2
7
2
1
.8

2
1
0
0
.1

4
3
3
4
9
7
2
.3

3
1
0
1
.9

2
1
5

1
9
0
9
5
6
5
-
1
 1

0
X

7
0
9
8
3
4
.3

6
9
3
.0

1
7
6
8
6
2
4
0
.9

8
9
9
.3

4
3
4
5
3
2
7
.2

3
1
0
2
.1

2
1
6

1
9
0
9
5
6
5
-
2
 1

0
X

7
0
8
7
0
6
.8

9
9
2
.9

1
8
0
2
9
2
0
9
.3

2
1
0
1
.2

4
3
3
8
6
7
6
.3

9
1
0
2
.0

2
1
7

1
9
0
9
5
6
5
-
3
 1

0
X

7
0
6
0
1
2
.5

9
9
2
.5

1
7
7
8
9
4
2
4
.3

2
9
9
.9

4
3
2
8
1
3
2
.8

5
1
0
1
.7

197 of 371



P
ag

e
 1

0
8
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

1

IS
T
D

 T
ab

le

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

2
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

1
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

2
1
8

1
9
0
9
5
6
5
-
3
L
 5

0
X

6
8
7
4
2
6
.2

4
9
0
.1

1
7
3
5
2
0
7
3
.4

9
9
7
.4

4
2
6
8
5
2
0
.1

4
1
0
0
.3

2
1
9

1
9
0
9
5
6
5
-
3
M

S
 1

0
X

6
9
7
8
3
8
.6

1
9
1
.5

1
7
7
0
9
2
3
6
.8

2
9
9
.5

4
2
6
8
1
9
9
.1

0
1
0
0
.3

2
2
0

1
9
0
9
5
6
5
-
3
M

S
D

 .
..

6
9
8
6
3
9
.6

8
9
1
.6

1
7
6
1
1
2
9
0
.5

7
9
8
.9

4
2
5
9
2
3
9
.3

1
1
0
0
.1

2
2
1

C
C

V
7
1
0
1
3
2
.3

3
9
3
.1

1
7
6
8
1
9
5
2
.6

5
9
9
.3

4
2
6
6
4
9
5
.4

6
1
0
0
.3

2
2
2

C
C

B
6
5
4
5
9
4
.6

0
8
5
.8

1
6
2
7
7
3
1
7
.2

6
9
1
.4

3
9
6
3
6
5
6
.8

2
9
3
.2

2
2
3

1
9
0
9
5
6
5
-
3
A

 1
0
X

7
0
5
3
5
3
.0

1
9
2
.4

1
7
5
2
3
9
1
8
.9

1
9
8
.4

4
3
0
2
5
1
2
.4

4
1
0
1
.1

2
2
4

1
9
0
9
5
6
5
-
4
 1

0
X

7
0
0
9
2
3
.0

4
9
1
.9

1
7
9
9
2
6
8
7
.6

5
1
0
1
.0

4
3
1
7
1
0
4
.8

3
1
0
1
.5

2
2
5

1
9
0
9
5
6
5
-
5
 1

0
X

7
0
2
0
3
5
.9

0
9
2
.0

1
8
0
9
4
6
8
9
.3

1
1
0
1
.6

4
2
6
7
4
1
9
.5

2
1
0
0
.3

2
2
6

1
9
0
9
5
6
5
-
6
 1

0
X

7
0
1
3
4
4
.0

0
9
1
.9

1
7
6
9
9
2
9
5
.1

5
9
9
.4

4
2
7
2
3
1
9
.6

3
1
0
0
.4

2
2
7

1
9
0
9
5
9
4
-
1
 1

0
X

6
1
6
7
4
8
.6

0
8
0
.8

1
5
4
0
3
7
7
4
.7

7
8
6
.5

3
5
4
5
1
7
1
.8

2
8
3
.3

2
2
8

Z
Z
Z

2
2
9

1
9
1
0
0
1
3
-
1
 1

0
X

6
5
3
0
1
3
.7

4
8
5
.6

1
6
8
4
2
6
9
0
.1

7
9
4
.6

4
0
0
1
6
3
5
.6

7
9
4
.0

2
3
0

1
9
1
0
0
3
4
-
2
1
 1

0
X

6
8
4
0
1
8
.9

0
8
9
.7

1
7
2
7
3
7
6
5
.9

9
9
7
.0

4
2
2
4
2
5
1
.9

2
9
9
.3

2
3
1

1
9
1
0
0
3
4
-
2
2
 1

0
X

6
8
5
7
7
5
.1

2
8
9
.9

1
7
1
6
3
9
3
4
.3

3
9
6
.4

4
1
8
3
3
7
6
.8

1
9
8
.3

2
3
2

1
9
1
0
0
3
5
-
1
 1

0
X

6
8
9
9
4
9
.6

8
9
0
.4

1
7
6
1
3
6
9
3
.0

7
9
8
.9

4
2
4
7
0
5
1
.5

0
9
9
.8

2
3
3

C
C

V
6
8
6
7
6
3
.0

9
9
0
.0

1
7
7
5
8
5
1
6
.8

2
9
9
.7

4
1
8
2
9
2
2
.8

5
9
8
.3

2
3
4

C
C

B
6
2
1
2
8
8
.9

3
8
1
.4

1
5
8
3
5
1
6
6
.0

2
8
8
.9

3
7
9
3
9
5
8
.4

9
8
9
.2

2
3
5

1
9
1
0
0
3
5
-
2
 1

0
X

6
6
9
6
9
1
.5

0
8
7
.8

1
7
3
0
6
0
2
6
.4

1
9
7
.2

4
1
4
8
7
2
1
.1

9
9
7
.5

2
3
6

1
9
1
0
0
3
5
-
3
 1

0
X

6
7
9
7
2
6
.0

6
8
9
.1

1
7
3
4
1
6
2
1
.4

1
9
7
.4

4
1
6
8
6
6
2
.4

4
9
8
.0

2
3
7

1
9
1
0
0
3
5
-
3
L
 5

0
X

6
7
0
1
2
8
.3

2
8
7
.8

1
7
1
9
9
4
6
5
.9

9
9
6
.6

4
1
1
2
9
9
7
.1

3
9
6
.7

2
3
8

1
9
1
0
0
3
5
-
3
M

S
 1

0
X

6
7
3
8
9
9
.1

3
8
8
.3

1
7
3
5
1
7
3
2
.2

4
9
7
.4

4
1
1
2
2
3
8
.6

9
9
6
.6

2
3
9

1
9
1
0
0
3
5
-
3
M

S
D

 .
..

6
8
4
2
2
1
.7

3
8
9
.7

1
7
3
0
1
9
9
0
.5

7
9
7
.2

4
1
7
8
5
6
2
.5

4
9
8
.2

2
4
0

1
9
1
0
0
3
5
-
3
A

 1
0
X

6
7
7
8
8
6
.0

6
8
8
.8

1
7
7
3
8
5
8
9
.7

4
9
9
.6

4
1
2
5
2
5
4
.1

0
9
7
.0

2
4
1

1
9
1
0
0
3
5
-
4
 1

0
X

6
7
8
8
9
4
.7

0
8
9
.0

1
7
7
5
6
0
8
9
.7

4
9
9
.7

4
1
4
6
9
8
4
.9

4
9
7
.5

2
4
2

1
9
1
0
0
3
5
-
5
 1

0
X

6
8
7
9
5
7
.5

2
9
0
.2

1
7
4
0
7
7
5
3
.4

9
9
7
.8

4
2
5
7
7
4
8
.1

7
1
0
0
.1

2
4
3

1
9
1
0
0
3
5
-
6
 1

0
X

6
7
9
0
6
8
.4

8
8
9
.0

1
7
5
6
1
0
3
8
.4

9
9
8
.6

4
1
9
7
4
9
9
.3

1
9
8
.6

2
4
4

R
IN

S
E

6
4
6
5
7
8
.8

4
8
4
.7

1
7
0
5
7
5
3
2
.2

4
9
5
.8

4
0
0
2
1
2
7
.1

3
9
4
.1

2
4
5

R
IN

S
E

6
4
1
4
9
6
.4

6
8
4
.1

1
6
5
3
6
1
4
9
.7

5
9
2
.9

3
9
2
1
0
3
9
.5

3
9
2
.2

2
4
6

C
C

V
6
7
7
1
0
8
.8

2
8
8
.7

1
6
9
5
9
7
5
3
.5

0
9
5
.2

4
1
4
9
7
4
2
.4

4
9
7
.5

2
4
7

C
C

B
6
1
8
2
3
6
.4

9
8
1
.0

1
5
9
1
5
0
7
8
.5

1
8
9
.4

3
8
2
5
1
7
3
.2

8
8
9
.9

2
4
8

IP
1
9
1
0
0
2
-
1
M

B
 .
..

6
0
7
5
2
2
.3

5
7
9
.6

1
5
5
6
7
9
3
1
.0

2
8
7
.4

3
7
7
1
3
5
1
.7

1
8
8
.6

198 of 371



P
ag

e
 1

0
9
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

1

IS
T
D

 T
ab

le

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

2
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

1
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

2
4
9

IM
1
9
1
0
0
2
-
1
L
C

S
...

6
6
6
8
6
9
.1

3
8
7
.4

1
6
8
5
4
6
3
5
.5

8
9
4
.7

4
0
7
1
9
2
9
.7

3
9
5
.7

2
5
0

1
9
0
9
2
4
2
-
5
 1

0
X

6
8
1
1
0
9
.8

9
8
9
.3

1
7
3
5
1
2
8
6
.4

1
9
7
.4

4
1
9
5
2
6
5
.6

7
9
8
.6

2
5
1

1
9
0
9
2
4
2
-
5
L
 5

0
X

6
5
1
1
8
6
.8

7
8
5
.3

1
6
5
5
3
6
8
1
.4

2
9
3
.0

4
0
7
3
4
4
1
.5

0
9
5
.7

2
5
2

1
9
0
9
2
4
2
-
5
M

S
 1

0
X

6
7
0
8
4
3
.6

1
8
7
.9

1
7
0
4
4
7
5
0
.1

6
9
5
.7

4
2
0
0
7
4
2
.4

4
9
8
.7

2
5
3

1
9
0
9
2
4
2
-
5
M

S
D

 .
..

6
6
8
6
2
0
.7

0
8
7
.6

1
7
0
7
2
4
2
8
.0

8
9
5
.9

4
1
4
7
8
5
6
.0

8
9
7
.5

2
5
4

1
9
0
9
2
4
2
-
5
A

 1
0
X

6
7
8
3
6
2
.8

3
8
8
.9

1
7
3
4
6
8
8
3
.0

7
9
7
.4

4
1
7
5
4
6
9
.4

2
9
8
.1

2
5
5

1
9
0
9
2
4
2
-
6
 1

0
X

6
7
2
3
8
6
.1

1
8
8
.1

1
7
4
8
5
7
9
8
.9

1
9
8
.2

4
1
9
6
5
2
0
.6

7
9
8
.6

2
5
6

1
9
0
9
2
4
2
-
7
 1

0
X

6
6
6
0
2
5
.9

9
8
7
.3

1
7
1
8
7
7
4
2
.6

6
9
6
.5

4
1
5
6
8
0
0
.2

5
9
7
.7

2
5
7

1
9
0
9
2
4
2
-
7
L
 5

0
X

6
4
8
4
3
7
.2

9
8
5
.0

1
6
5
7
5
6
5
1
.0

0
9
3
.1

4
0
5
0
5
8
8
.6

9
9
5
.2

2
5
8

C
C

V
6
8
5
4
5
0
.1

0
8
9
.8

1
7
1
9
0
5
2
1
.8

3
9
6
.5

4
1
2
3
4
3
2
.0

2
9
6
.9

2
5
9

C
C

B
6
1
5
1
2
5
.8

9
8
0
.6

1
6
0
2
3
6
1
0
.1

8
9
0
.0

3
8
1
6
9
7
6
.7

1
8
9
.7

2
6
0

1
9
0
9
2
4
2
-
7
M

S
 1

0
X

6
6
1
1
4
4
.5

4
8
6
.7

1
6
8
8
5
0
8
1
.8

3
9
4
.8

4
1
0
6
9
2
1
.7

1
9
6
.5

2
6
1

1
9
0
9
2
4
2
-
7
M

S
D

 .
..

6
6
2
0
2
2
.7

0
8
6
.8

1
7
0
7
0
5
5
5
.5

8
9
5
.9

4
1
1
8
9
5
0
.0

4
9
6
.8

2
6
2

1
9
0
9
2
4
2
-
7
A

 1
0
X

6
6
4
3
2
1
.0

6
8
7
.1

1
7
0
8
0
2
8
6
.0

0
9
5
.9

4
1
1
1
4
2
1
.1

9
9
6
.6

2
6
3

1
9
0
9
3
7
5
-
1
 1

0
X

6
6
8
0
1
9
.0

5
8
7
.6

1
7
3
4
0
5
2
8
.4

9
9
7
.4

4
1
3
2
2
3
8
.5

9
9
7
.1

2
6
4

1
9
0
9
3
7
5
-
2
 1

0
X

6
5
7
5
4
0
.8

4
8
6
.2

1
6
9
2
2
0
4
2
.6

6
9
5
.0

4
1
1
4
3
0
6
.2

9
9
6
.7

2
6
5

1
9
0
9
3
7
5
-
6
 1

0
X

6
5
6
0
0
6
.5

1
8
6
.0

1
6
9
5
7
7
9
5
.1

6
9
5
.2

4
1
2
1
1
5
5
.6

7
9
6
.9

2
6
6

1
9
0
9
3
7
5
-
7
 1

0
X

6
5
8
4
6
0
.3

8
8
6
.3

1
6
7
7
7
9
4
8
.5

0
9
4
.2

4
0
8
1
4
0
3
.7

9
9
5
.9

2
6
7

1
9
0
9
3
8
3
-
1
 1

0
X

6
6
1
2
1
2
.3

0
8
6
.7

1
6
9
2
6
6
1
2
.2

5
9
5
.1

4
1
2
0
4
2
4
.6

3
9
6
.8

2
6
8

1
9
0
9
3
8
3
-
2
 1

0
X

6
5
8
7
9
1
.0

3
8
6
.3

1
6
9
4
1
4
6
3
.9

1
9
5
.1

4
1
1
9
0
7
7
.6

5
9
6
.8

2
6
9

1
9
0
9
3
8
3
-
7
 1

0
X

6
6
3
9
4
2
.2

3
8
7
.0

1
7
1
1
0
5
5
7
.6

6
9
6
.1

4
1
8
5
2
3
1
.0

8
9
8
.4

2
7
0

C
C

V
6
9
0
3
0
4
.9

6
9
0
.5

1
7
3
2
7
7
3
0
.9

9
9
7
.3

4
2
3
6
5
1
4
.6

3
9
9
.6

2
7
1

C
C

B
6
1
8
0
1
2
.0

1
8
1
.0

1
5
8
6
9
0
6
8
.1

0
8
9
.1

3
8
5
0
5
8
5
.0

5
9
0
.5

2
7
2

1
9
0
9
3
8
3
-
8
 1

0
X

6
4
8
0
0
3
.8

6
8
4
.9

1
6
7
5
5
2
9
5
.5

8
9
4
.1

4
0
4
1
4
9
0
.2

5
9
5
.0

2
7
3

1
9
0
9
4
1
9
-
4
 1

0
X

6
1
6
9
2
7
.6

7
8
0
.9

1
5
6
3
0
3
2
6
.0

2
8
7
.8

3
8
1
7
9
8
0
.8

8
8
9
.7

2
7
4

1
9
0
9
4
1
9
-
5
 1

0
X

6
1
6
5
2
2
.0

7
8
0
.8

1
5
7
0
6
6
2
0
.6

0
8
8
.2

3
8
7
2
5
4
5
.4

6
9
1
.0

2
7
5

1
9
0
9
4
1
9
-
6
 1

0
X

6
5
7
8
5
4
.8

1
8
6
.2

1
6
9
5
1
0
0
9
.3

3
9
5
.2

4
1
5
5
9
5
1
.6

1
9
7
.7

2
7
6

1
9
0
9
4
1
9
-
7
 1

0
X

6
7
0
8
0
8
.7

9
8
7
.9

1
7
1
4
3
7
3
3
.5

0
9
6
.3

4
1
4
8
2
2
4
.9

4
9
7
.5

2
7
7

1
9
0
9
4
1
9
-
1
0
 1

0
X

6
6
4
1
3
6
.2

1
8
7
.0

1
7
2
3
7
8
8
4
.3

3
9
6
.8

4
1
6
0
3
7
9
.8

3
9
7
.8

2
7
8

1
9
0
9
4
1
9
-
1
1
 1

0
X

6
6
8
8
8
0
.4

9
8
7
.7

1
7
2
3
6
2
8
6
.4

1
9
6
.8

4
1
9
0
6
8
6
.5

0
9
8
.5

2
7
9

R
IN

S
E

6
4
0
3
7
7
.2

7
8
3
.9

1
7
0
7
4
3
0
5
.5

8
9
5
.9

3
9
6
3
7
0
5
.3

6
9
3
.2

199 of 371



P
ag

e
 1

1
0
 /

 1
1
0

1
0
/
1
0
/
2
0
1
9
 0

7
:1

4
:5

1

IS
T
D

 T
ab

le

1
9
5
  
P

t 
( 
IS

T
D

 )
  
[ 

2
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

1
 ]

2
0
9
  
B

i 
( 
IS

T
D

 )
  
[ 

2
 ]

S
am

pl
e
 N

am
e

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

C
P

S
R

e
c
o
ve

ry
%

2
8
0

R
IN

S
E

6
4
1
8
8
3
.0

9
8
4
.1

1
6
3
6
8
6
9
3
.5

1
9
1
.9

3
9
5
5
0
7
0
.0

5
9
3
.0

2
8
1

R
IN

S
E

6
4
5
0
2
5
.8

8
8
4
.5

1
6
6
9
7
1
6
4
.7

5
9
3
.8

4
0
2
0
8
7
1
.0

9
9
4
.5

2
8
2

R
IN

S
E

6
3
9
0
4
8
.4

9
8
3
.8

1
6
4
9
4
2
0
9
.3

4
9
2
.6

3
9
9
6
6
4
5
.1

5
9
3
.9

2
8
3

C
C

V
6
9
1
9
4
9
.5

2
9
0
.7

1
7
0
8
3
8
4
2
.2

4
9
5
.9

4
2
2
0
5
4
9
.2

1
9
9
.2

2
8
4

C
C

B
6
3
2
0
2
2
.7

8
8
2
.8

1
6
1
6
5
7
1
8
.9

2
9
0
.8

3
9
3
9
2
4
3
.7

9
9
2
.6

2
8
5

R
IN

S
E

6
3
7
6
6
4
.7

6
8
3
.6

1
6
4
7
4
6
9
7
.6

7
9
2
.5

3
9
7
7
9
7
1
.5

0
9
3
.5

2
8
6

R
IN

S
E

6
3
3
1
4
9
.3

6
8
3
.0

1
6
3
6
6
8
6
2
.2

6
9
1
.9

3
9
6
5
7
9
3
.2

7
9
3
.2

2
8
7

R
IN

S
E

6
3
4
0
9
3
.6

9
8
3
.1

1
6
3
3
9
5
9
3
.0

9
9
1
.8

3
9
5
7
3
4
7
.2

3
9
3
.0

2
8
8

R
IN

S
E

6
3
6
6
2
6
.7

2
8
3
.4

1
6
2
7
4
9
4
6
.8

4
9
1
.4

3
9
4
0
8
2
0
.3

6
9
2
.6

2
8
9

R
IN

S
E

6
4
4
7
4
1
.7

5
8
4
.5

1
6
5
2
1
0
2
6
.8

4
9
2
.8

3
9
5
2
0
5
7
.0

2
9
2
.9

2
9
0

R
IN

S
E

6
3
9
4
0
7
.0

6
8
3
.8

1
6
4
4
0
9
5
0
.5

9
9
2
.3

3
9
8
9
1
8
0
.7

7
9
3
.8

2
9
1

R
IN

S
E

6
4
1
5
0
0
.0

8
8
4
.1

1
6
5
3
0
4
0
9
.3

4
9
2
.8

4
0
0
3
9
0
1
.0

9
9
4
.1

2
9
2

R
IN

S
E

6
4
6
4
3
7
.5

8
8
4
.7

1
6
5
2
0
4
3
4
.3

4
9
2
.8

4
0
1
8
2
3
6
.7

1
9
4
.4

2
9
3

R
IN

S
E

6
6
0
5
1
4
.2

5
8
6
.6

1
6
5
8
9
6
2
8
.0

9
9
3
.2

4
0
7
1
0
1
6
.6

0
9
5
.7

2
9
4

R
IN

S
E

6
8
0
8
7
5
.0

7
8
9
.2

1
7
1
4
9
1
4
8
.0

8
9
6
.3

4
1
7
4
0
6
3
.5

8
9
8
.1

2
9
5

R
IN

S
E

6
8
9
3
1
2
.3

8
9
0
.3

1
7
4
4
3
0
1
7
.2

4
9
8
.0

4
2
0
5
4
1
2
.4

4
9
8
.8

2
9
6

R
IN

S
E

6
7
7
8
2
5
.1

5
8
8
.8

1
6
9
1
5
1
8
1
.0

0
9
5
.0

4
1
3
1
7
2
4
.5

2
9
7
.1

200 of 371



Calibration for 011CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\19J09h00.B\

19J09h00.batch.xml

10/10/2019 06:53:31

External Calibration

#1 nogas.u

#2 hehe.u

Level Standard Data File Sample Name Acq. Date-Time

1 007CALB.D BLANK 10/9/2019 08:01:49

2 008CALS.D H/1000 10/9/2019 08:07:45

3 009CALS.D H/100 10/9/2019 08:13:40

4 010CALS.D H/10 10/9/2019 08:19:36

5 011CALS.D HIGH 10/9/2019 08:25:28

6
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Calibration for 011CALS.D

y = 0.0013 * x  + 3.1609E-005

R =  1.0000

DL = 0.004326

BEC = 0.02518

Weight: None

Min Conc: <None>

y = 3.5574E-004 * x  + 9.6771E-007

R =  1.0000

DL = 0.005302

BEC = 0.00272

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0011 * x  + 6.5714E-004

R =  1.0000

DL = 0.1116

BEC = 0.6032

Weight: None

Min Conc: <None>

y = 0.0028 * x  + 0.0695

R =  1.0000

DL = 1.467

BEC = 25.25

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 1.8394E-004 * x  + 4.3990E-005

R =  1.0000

DL = 0.9865

BEC = 0.2391

Weight: None

Min Conc: <None>

y = 6.3694E-004 * x  + 3.2062E-004

R =  1.0000

DL = 0.5981

BEC = 0.5034

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 4.1737E-004 * x  + 0.0099

R =  1.0000

DL = 2.433

BEC = 23.74

Weight: None

Min Conc: <None>

y = 4.5241E-005 * x  + 1.6217E-004

R =  1.0000

DL = 4.811

BEC = 3.585

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0010 * x

R =  1.0000

DL = 0.3032

BEC = 0

Weight: None

Min Conc: <None>

y = 0.0387 * x  + 0.0013

R =  1.0000

DL = 0.007967

BEC = 0.03425

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0208 * x  + 0.0020

R =  1.0000

DL = 0.01471

BEC = 0.09525

Weight: None

Min Conc: <None>

y = 0.0153 * x  + 3.0159E-004

R =  1.0000

DL = 0.002579

BEC = 0.01967

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0020 * x  + 9.4109E-004

R =  1.0000

DL = 0.1247

BEC = 0.4781

Weight: None

Min Conc: <None>

y = 0.0395 * x  + 1.1486E-004

R =  1.0000

DL = 0.00222

BEC = 0.002909

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0103 * x  + 1.5236E-004

R =  1.0000

DL = 0.01

BEC = 0.01476

Weight: None

Min Conc: <None>

y = 0.0023 * x  + 7.4773E-005

R =  1.0000

DL = 0.01616

BEC = 0.03304

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 6.0416E-004 * x  + 2.1475E-004

R =  1.0000

DL = 0.1181

BEC = 0.3555

Weight: None

Min Conc: <None>

y = 3.6355E-004 * x  + 4.6029E-006

R =  1.0000

DL = 0.0157

BEC = 0.01266

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 3.2737E-005 * x  + 3.5904E-007

R =  1.0000

DL = 0.006627

BEC = 0.01097

Weight: None

Min Conc: <None>

y = 0.0169 * x  + 1.4154E-004

R =  1.0000

DL = 0.01359

BEC = 0.008359

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0059 * x  + 2.2196E-006

R =  1.0000

DL = 0.0009701

BEC = 0.0003731

Weight: None

Min Conc: <None>

y = 0.0246 * x  + 4.4468E-005

R =  1.0000

DL = 0.003276

BEC = 0.001808

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0037 * x  + 2.3857E-006

R =  1.0000

DL = 0.0004579

BEC = 0.0006481

Weight: None

Min Conc: <None>

y = 7.3713E-004 * x  + 1.2266E-007

R =  1.0000

DL = 0.0008646

BEC = 0.0001664

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0029 * x  + 5.5794E-004

R =  1.0000

DL = 0.01959

BEC = 0.1893

Weight: None

Min Conc: <None>

y = 0.0035 * x  + 1.8533E-005

R =  1.0000

DL = 0.0109

BEC = 0.005295

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0011 * x  + 2.0874E-005

R =  1.0000

DL = 0.0206

BEC = 0.01977

Weight: None

Min Conc: <None>

y = 0.0122 * x  + 3.7520E-005

R =  1.0000

DL = 0.00174

BEC = 0.003082

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0085 * x  + 6.3639E-005

R =  1.0000

DL = 0.004387

BEC = 0.007475

Weight: None

Min Conc: <None>

y = 0.0519 * x  + 8.5827E-006

R =  1.0000

DL = 0.0001302

BEC = 0.0001653

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0087 * x

R =  1.0000

DL = 0.001294

BEC = 0

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 1.3439E-005

R =  1.0000

DL = 0.00109

BEC = 0.001735

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0109 * x  + 0.0014

R =  1.0000

DL = 0.1289

BEC = 0.1274

Weight: None

Min Conc: <None>

y = 1.4886E-004 * x ^ 2  + 0.0092 * x

DL = 0.0008853

BEC = 0

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0107 * x  + 1.5606E-006

R =  1.0000

DL = 0.0004373

BEC = 0.0001458

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D
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Calibration for 011CALS.D
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Calibration for 011CALS.D
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Calibration for 011CALS.D
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Calibration for 011CALS.D
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Calibration for 011CALS.D
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C:\ICPMH\1\7500\QCTUNE.D

10/9/2019 AM 07:20 1

QC Tune Report
 
Data File: C:\ICPMH\1\7500\QCTUNE.D
Date Acquired: 9 Oct 2019  07:16:43 am
Operator:
Misc Info:
Vial Number: 0
Current Method: C:\ICPMH\1\METHODS\2008TUNE.m
 
 
Minimum Response(CPS)
Element               Actual            Required            Flag
 
RSD (%)
Element               Actual            Required            Flag
    9  Be                0.92                5.00                    
   24  Mg                0.42                5.00                    
   25  Mg                1.03                5.00                    
   26  Mg                0.98                5.00                    
   59  Co                0.74                5.00                    
  115  In                0.69                5.00                    
  206  Pb                0.84                5.00                    
  207  Pb                0.15                5.00                    
  208  Pb                0.67                5.00                    
 
Ion Ratio
Element               Actual            Required            Flag
 
Maximum Bkg. Count(CPS)
Element               Actual            Required            Flag
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C:\ICPMH\1\7500\QCTUNE.D

10/9/2019 AM 07:20 2

m/z->7.50        8.00 8.50 9.00 9.50 10.00 10.50

1.0E+5

5.0E+4

9 Be
Mass Calib.
   Actual: 9.00
   Required: 8.90-9.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->22.50        23.00 23.50 24.00 24.50 25.00 25.50

5.0E+5

2.5E+5

24 Mg
Mass Calib.
   Actual: 23.95
   Required: 23.90-24.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->23.50        24.00 24.50 25.00 25.50 26.00 26.50

5.0E+5

2.5E+5

25 Mg
Mass Calib.
   Actual: 24.95
   Required: 24.90-25.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->24.50        25.00 25.50 26.00 26.50 27.00 27.50

1.0E+5

5.0E+4

26 Mg
Mass Calib.
   Actual: 25.95
   Required: 25.90-26.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:
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C:\ICPMH\1\7500\QCTUNE.D

10/9/2019 AM 07:20 3

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

2.0E+6

1.0E+6

59 Co
Mass Calib.
   Actual: 58.95
   Required: 58.90-59.10
   Flag:
Peak Width
   Actual: 0.70
   Required: 0.80
   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

5.0E+7

2.5E+7

115 In
Mass Calib.
   Actual: 114.95
   Required: 114.90-115.10
   Flag:
Peak Width
   Actual: 0.65
   Required: 0.80
   Flag:

m/z->204.50        205.00 205.50 206.00 206.50 207.00 207.50

5.0E+5

2.5E+5

206 Pb
Mass Calib.
   Actual: 206.00
   Required: 205.90-206.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->205.50        206.00 206.50 207.00 207.50 208.00 208.50

1.0E+6

5.0E+5

207 Pb
Mass Calib.
   Actual: 206.95
   Required: 206.90-207.10
   Flag:
Peak Width
   Actual: 0.65
   Required: 0.80
   Flag:
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C:\ICPMH\1\7500\QCTUNE.D

10/9/2019 AM 07:20 4

m/z->206.50        207.00 207.50 208.00 208.50 209.00 209.50

1.0E+6

5.0E+5

208 Pb
Mass Calib.
   Actual: 208.00
   Required: 207.90-208.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

 
QC Tune Result:Pass
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Header Information for Analytical Sequence 19J18n00 

Instrument: Agilent ICPMS Model 7700X; Serial No. JP09400112 
Software Revision:  B.01.01 
Date of Analysis: 10/18/2019 
Analyst: Nicole C. Chirban 
 

Calibration Standards 
High Calibration Standard: ST190125-1 (expires 12/31/2021) 
This standard contains the following elements at the listed concentrations (ng/ml). 
 

100,000 - Na 
50,000 - Ca, K 
10,000 - Mg 
5,000 - Fe, Al 
3,000 - Ti 
2,000 - Zn 
1,000 - B, Cu, Li 
500 - Cr, Ni, Sn 
200 - Mn 
100 - V, Co, As, Se, Mo, Ba, Sr 
50 - Pb, Be 
30 - Sb, Cd, La, Ce, Pr, Nd 
20 - Y 
10 - Th, U, Ag 
2 - Tl 
 

1/10, 1/100, and 1/1000 dilutions of the High Calibration Standard are prepared daily to 
provide additional calibration standards. 
 
 

ICV 
The ICV is prepared by diluting 1ml of the 2nd Source intermediate (ST190125-2, expires  
09/06/2019) to 5ml giving the following concentrations (ng/ml). 
 

20,000 - Na 
10,000 - Ca, K 
2,000 - Mg 
1,000 - Fe, Al 
400 - Zn, Ti 
200 - B, Cu, Li 
100 - Cr, Ni, Sn 
60 - Nd 
40 - Mn 
20 - V, Co, As, Se, Mo, Ba, Sr 
10 - Pb, Be 
6 - Sb, Cd, La, Ce, Pr, Nd 
4 - Y 
2 - Th, U, Ag 
0.4 - Tl 

230 of 371



LIV 
 

The LIV is prepared by diluting 0.05ml of the Reporting Limit Verification Spike 
Solution (ST181018-3 expires 09/30/2020) to 50ml giving the following concentrations 
(ng/ml). 
 
 

100 - Na, Ca, K 
20 - Ti 
15 - B 
10 - Al, Fe, Mg, Zn 
2 - Cu, Li, Ni 
1 - Cr, Se, Sn 
0.5 - Ba, Co, Mn, Sr, V  
0.2 - As, Cd, Mo, Pb 
0.1 - Sb 
0.05 - Ag, Be, Ce, La, Nd, Pr, Y 
0.02 - Th 
0.01- U, Tl 

 
 
 
 
 
 

ICSA 
 
 
The ICSA is prepared by diluting 0.5ml of ICSA intermediate (ST190130-1, expires 
10/27/2021) to a final volume of 50ml giving the following concentrations (ng/ml). 
 
 

42,500,000 - Cl 
30,000 - Ca 
25,000 - Fe, Na 
20,000 - C 
10,000 - Al, K, Mg, P, S 
200 - Mo, Ti 
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ICSAB 
 
The ICSAB is prepared by diluting 0.5ml of ICSA intermediate (ST190130-1, expires 
10/27/2021) and 5ml of High Calibration Standard: ST190125-1 (expires 12/31/2021) to 
a final volume of 50ml.  The ICSAB contains the following elements at the listed 
concentrations (ng/ml). 
 

42,500,000 - Cl 
35,000 - Ca, Na 
25,500 - Fe 
20,000 - C 
15,000 - K 
11,000 - Mg 
10,500 - Al 
10,000 - P, S 
400 - Ti 
210 - Mo 
200 - Zn 
100 - B, Cu, Li 
50 - Cr, Ni, Sn 
20 - Mn 
10 - V, Co, As, Se, Ba, Sr 
5 - Pb, Be 
3 - Sb, Cd, La, Ce, Pr, Nd 
2 - Y 
1 - Th, U, Ag 
0.2 - Tl 
 

CCV 
 

The CCV is prepared by diluting 5ml of the High Calibration Standard: ST190125-1 
(expires 12/31/2021) to a final volume of 50ml. The CCV contains the following 
elements at the listed concentrations (ng/ml). 
 

10,000 - Na 
5,000 - Ca, K 
1,000 - Mg 
500 - Fe, Al 
300 - Ti 
200 - Zn 
100 - B, Cu, Li 
50 - Cr, Ni, Sn 
20 - Mn 
10 - V, Co, As, Se, Mo, Ba, Sr 
5 - Pb, Be 
3 - Sb, Cd, La, Ce, Pr, Nd 
2 - Y 
1 - Th, U, Ag 
0.2 - Tl 
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Linear Dynamic Range Standards 
 
The LDR standard is prepared by diluting 1ml of the High Calibration Standard 
Intermediate Mix (ST190121-2, expires 12/31/2021) to a final volume of 10ml.  The 
LDR standard contains the following elements at the listed concentrations (ng/ml). 
 

100,000 - Mg 
50,000 - Fe, Al 
30,000 - Ti 
20,000 - Zn 
10,000 - B, Cu, Li 
5,000 - Cr, Ni, Sn 
2,000 - Mn 
1,000 - V, Co, As, Se, Mo, Ba, Sr 
500 - Pb, Be 
300 - Sb, Cd, La, Ce, Pr, Nd 
200 - Y 
100 - Th, U, Ag 
20 - Tl 

 
 

LDR-Ca,Na,K 
 

1000 Na 
 

The 1000 Na standard is prepared by diluting 1ml of the 10000mg/L Na stock solution 
(ST180301-7, expires 09/30/2024) to a final volume of 10ml.  The 1000 Na standard 
contains Na at 1000000 ng/ml. 
 
 

500 Ca 
 
The 500 Ca standard is prepared by diluting 0.5ml of the 10000mg/L Ca stock solution 
(ST180302-40, expires 09/30/2024) to a final volume of 10ml.  The 500 Ca standard 
contains Ca at 500000 ng/ml. 
 
 

500 K 
 
The 500 K standard is prepared by diluting 0.5ml of the 10000mg/L K stock solution 
(ST180302-41, expires 04/03/2024) to a final volume of 10ml.  The 500 K standard 
contains K at 500000 ng/ml. 
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Linear Dynamic Range 
 

The instrument Linear Dynamic Range (LDR) is determined once every month.  The 
current LDR was determined on 09/11/2019.  The instrument LDR is given below 
(ng/ml). 
 

1,000,000 - Na 
500,000 - Ca, K 
100,000 - Mg 
50,000 - Fe, Al 
30,000 - Ti 
20,000 - Zn 
10,000 - B, Cu, Li 
5,000 - Cr, Ni, Sn 
2,000 - Mn 
1,000 - V, Co, As, Se, Mo, Ba, Sr 
500 - Pb, Be 
300 - Sb, Cd, La, Ce, Pr, Nd 
200 - Y, U 
100 - Th, Ag 
20 - Tl 

 
 

ICB/CCB and all diluent 
 

1% HNO3, 1%HCl in double deionized water 
    
HNO3 Lot No. 197345   
HCl Lot No.  212747 
 
 
 

Internal Standards 
 

     The internal standard intermediate contains 1 PPM each of Ga, Ge, Pt, In, Rh, Bi and 
Sc. This intermediate is added to all standards and samples in the same proportion by a 
peristaltic pump. 
 

Ga - ST190204-3, expires 09/30/2024 
Ge - ST190204-2, expires 05/30/2021 
Pt - ST190118-3, expires 04/30/2025 
In - ST190118-7, expires 10/19/2022 
Rh - ST190118-5, expires 03/15/2021 
Bi - ST190118-1, expires 04/30/2025 
Sc - ST190118-4, expires 10/19/2022 
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Pipet ID Numbers 
 

1.0 to 5.0 ml  --  M-07 
0.1 to 1.0ml   -- M-61 

0.01 to 0.1ml  --  M-57 
 

 
Dilutions 

  
2X dilutions made by diluting 5ml of sample to 10ml final volume 
5X dilutions made by diluting 1ml of sample to 5ml final volume 
10X dilutions made by diluting 1ml of sample to 10ml final volume 
50X dilutions made by diluting 0.1ml of sample to 5ml final volume 
100X dilutions made by diluting 0.1ml of sample to 10ml final volume 
200X dilutions made by diluting 0.05ml of sample to 10ml final volume 
500X dilutions made by diluting 0.02ml of sample to 10ml final volume 

 
 

Analytical Spikes 
1908364-4A, 1910096-3A, 1909475-10A, 1909475-25A, 1910007-4A, and 1910098-7A 
were post spiked by diluting the High Calibration Standard (ST190125-1, expires 
12/31/2021) and the Cation Spike (ST180709-5, expires 09/30/2019) 500 fold then ten-
fold dilution of the sample digestates. 
 
 

Daily Maintenance Items 
 

1. Check / change pump tubing 
2. Check / clean drain containers 
3. Tune instrument per manufacturer’s procedures 
4. Perform resolution / mass calibration / stability test and print QC tune report 

 
 

Monthly Maintenance Items 
 

1. Check / clean torch and cones 
2. Check / clean nebulizer and spray chamber 
3. Check / fill water recirculating reservoir 
4. Check / fill vacuum pump oil  

 
 

Additional Comments 
 

No additional comments. 
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Calibration for 011CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\19J18n00.B\

19J18n00.batch.xml

10/21/2019 10:18:22

External Calibration

#1 nogas.u

#2 hehe.u

Level Standard Data File Sample Name Acq. Date-Time

1 007CALB.D BLANK 10/18/2019 14:26:35

2 008CALS.D H/1000 10/18/2019 14:32:31

3 009CALS.D H/100 10/18/2019 14:38:28

4 010CALS.D H/10 10/18/2019 14:44:23

5 011CALS.D HIGH 10/18/2019 14:50:16

6
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Calibration for 011CALS.D

y = 0.0029 * x  + 1.0262E-004

R =  1.0000

DL = 0.01149

BEC = 0.03558

Weight: None

Min Conc: <None>

y = 8.0639E-004 * x  + 6.9238E-007

R =  1.0000

DL = 0.002498

BEC = 0.0008586

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 7.7580E-004 * x  + 3.5611E-004

R =  1.0000

DL = 0.04824

BEC = 0.459

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 0.0312

R =  1.0000

DL = 2.754

BEC = 23.04

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 2.0060E-004 * x  + 4.7195E-005

R =  1.0000

DL = 1.222

BEC = 0.2353

Weight: None

Min Conc: <None>

y = 0.0016 * x  + 0.0011

R =  1.0000

DL = 0.7496

BEC = 0.7144

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0010 * x  + 0.0208

R =  1.0000

DL = 2.883

BEC = 19.85

Weight: None

Min Conc: <None>

y = 1.1526E-004 * x  + 2.5173E-004

R =  1.0000

DL = 3.932

BEC = 2.184

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0012 * x  + 8.4224E-005

R =  1.0000

DL = 0.2183

BEC = 0.07321

Weight: None

Min Conc: <None>

y = 0.0433 * x  + 7.4649E-004

R =  1.0000

DL = 0.003587

BEC = 0.01723

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0543 * x  + 0.0061

R =  1.0000

DL = 0.02426

BEC = 0.1121

Weight: None

Min Conc: <None>

y = 0.0166 * x  + 4.4276E-004

R =  1.0000

DL = 0.02344

BEC = 0.02668

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0038 * x  + 0.0049

R =  1.0000

DL = 0.1898

BEC = 1.289

Weight: None

Min Conc: <None>

y = 0.0437 * x  + 1.5874E-004

R =  1.0000

DL = 0.004333

BEC = 0.003636

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0118 * x  + 2.6152E-004

R =  1.0000

DL = 0.02127

BEC = 0.02215

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 1.4724E-004

R =  1.0000

DL = 0.01312

BEC = 0.05865

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 6.0882E-004 * x  + 3.5202E-004

R =  1.0000

DL = 0.06834

BEC = 0.5782

Weight: None

Min Conc: <None>

y = 3.9215E-004 * x  + 1.9819E-006

R =  1.0000

DL = 0.006202

BEC = 0.005054

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 2.3422E-004 * x  + 1.8436E-006

R =  1.0000

DL = 0.03262

BEC = 0.007871

Weight: None

Min Conc: <None>

y = 0.0462 * x  + 1.7431E-004

R =  1.0000

DL = 0.01513

BEC = 0.003769

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.1007 * x  + 2.8412E-005

R =  1.0000

DL = 0.001466

BEC = 0.0002822

Weight: None

Min Conc: <None>

y = 0.0678 * x  + 0.0021

R =  1.0000

DL = 0.003984

BEC = 0.03138

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0043 * x  + 9.8484E-007

R =  1.0000

DL = 0.001203

BEC = 0.0002316

Weight: None

Min Conc: <None>

y = 8.4945E-004 * x  + 1.8504E-007

R =  1.0000

DL = 0.001168

BEC = 0.0002178

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0025 * x  + 2.4327E-004

R =  1.0000

DL = 0.01025

BEC = 0.09689

Weight: None

Min Conc: <None>

y = 0.0022 * x  + 3.7557E-005

R =  1.0000

DL = 0.01313

BEC = 0.0174

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0012 * x  + 1.0858E-005

R =  1.0000

DL = 0.01389

BEC = 0.009137

Weight: None

Min Conc: <None>

y = 0.0138 * x  + 2.3431E-005

R =  1.0000

DL = 0.002422

BEC = 0.001692

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0104 * x  + 3.3789E-005

R =  1.0000

DL = 0.00184

BEC = 0.00326

Weight: None

Min Conc: <None>

y = 0.0658 * x  + 6.0283E-006

R =  1.0000

DL = 0.0003778

BEC = 9.158E-05

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0107 * x

R =  1.0000

DL = 0.0008366

BEC = 0

Weight: None

Min Conc: <None>

y = 0.0462 * x  + 7.2941E-005

R =  1.0000

DL = 0.0006594

BEC = 0.001578

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0659 * x  + 0.0013

R =  1.0000

DL = 0.01945

BEC = 0.01985

Weight: None

Min Conc: <None>

y = 0.0011 * x ^ 2  + 0.0550 * x

DL = 0.0002

BEC = 0

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D

y = 0.0178 * x  + 6.6396E-006

R =  1.0000

DL = 0.00077

BEC = 0.0003738

Weight: None

Min Conc: <None>
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Calibration for 011CALS.D
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Calibration for 011CALS.D
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Calibration for 011CALS.D
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Calibration for 011CALS.D
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Calibration for 011CALS.D
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Calibration for 011CALS.D
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C:\ICPMH\1\7500\QCTUNE.D

10/18/2019 PM 01:50 1

QC Tune Report
 
Data File: C:\ICPMH\1\7500\QCTUNE.D
Date Acquired: 18 Oct 2019  01:45:56 pm
Operator:
Misc Info:
Vial Number: 0
Current Method: C:\ICPMH\1\METHODS\2008TUNE.m
 
 
Minimum Response(CPS)
Element               Actual            Required            Flag
 
RSD (%)
Element               Actual            Required            Flag
    9  Be                1.90                5.00                    
   24  Mg                0.59                5.00                    
   25  Mg                0.82                5.00                    
   26  Mg                0.98                5.00                    
   59  Co                0.14                5.00                    
  115  In                0.82                5.00                    
  206  Pb                0.90                5.00                    
  207  Pb                0.65                5.00                    
  208  Pb                0.42                5.00                    
 
Ion Ratio
Element               Actual            Required            Flag
 
Maximum Bkg. Count(CPS)
Element               Actual            Required            Flag
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C:\ICPMH\1\7500\QCTUNE.D

10/18/2019 PM 01:50 2

m/z->7.50        8.00 8.50 9.00 9.50 10.00 10.50

1.0E+5

5.0E+4

9 Be
Mass Calib.
   Actual: 9.10
   Required: 8.90-9.10
   Flag:
Peak Width
   Actual: 0.55
   Required: 0.80
   Flag:

m/z->22.50        23.00 23.50 24.00 24.50 25.00 25.50

5.0E+5

2.5E+5

24 Mg
Mass Calib.
   Actual: 24.00
   Required: 23.90-24.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->23.50        24.00 24.50 25.00 25.50 26.00 26.50

5.0E+5

2.5E+5

25 Mg
Mass Calib.
   Actual: 25.00
   Required: 24.90-25.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->24.50        25.00 25.50 26.00 26.50 27.00 27.50

1.0E+5

5.0E+4

26 Mg
Mass Calib.
   Actual: 26.05
   Required: 25.90-26.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:
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C:\ICPMH\1\7500\QCTUNE.D

10/18/2019 PM 01:50 3

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

2.0E+6

1.0E+6

59 Co
Mass Calib.
   Actual: 59.00
   Required: 58.90-59.10
   Flag:
Peak Width
   Actual: 0.70
   Required: 0.80
   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

5.0E+7

2.5E+7

115 In
Mass Calib.
   Actual: 115.00
   Required: 114.90-115.10
   Flag:
Peak Width
   Actual: 0.65
   Required: 0.80
   Flag:

m/z->204.50        205.00 205.50 206.00 206.50 207.00 207.50

5.0E+5

2.5E+5

206 Pb
Mass Calib.
   Actual: 206.00
   Required: 205.90-206.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->205.50        206.00 206.50 207.00 207.50 208.00 208.50

1.0E+6

5.0E+5

207 Pb
Mass Calib.
   Actual: 207.00
   Required: 206.90-207.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:
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C:\ICPMH\1\7500\QCTUNE.D

10/18/2019 PM 01:50 4

m/z->206.50        207.00 207.50 208.00 208.50 209.00 209.50

1.0E+6

5.0E+5

208 Pb
Mass Calib.
   Actual: 208.00
   Required: 207.90-208.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

 
QC Tune Result:Pass
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Miscellaneous 
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Lab Name:

Method SOP642 Revision 9
Percent Moisture

Date Analyzed: 10/01/2019
Date Extracted: 10/01/2019

Run ID Prep 
Batch ID

Lab ID QC 
Type

Dish
 Wt

Wet 
Wt

QC 
Batch ID

Percent 
Moisture

Percent 
Solids

Dry 
Wt

Dry Wt-
Dish Wt

Analyst: Kaylee J. Pier

Validated By: kjp
Validation Date: 10/01/2019
Validation Time: 8:58:18 AM

RPD

Oven ID: 17
Balance ID: 31

ALS -- Fort Collins

In Oven:
Out of Oven:

9/30/2019
10/1/2019

11:14
8:25

EX190930-11A 1909565-1 SMPEX190930-11-EX190930-11 0.41.331 10.01 11.30 9.97 99.6
EX190930-11A 1909565-2 SMPEX190930-11-EX190930-11 0.21.304 10.03 11.32 10.02 99.8
EX190930-11A 1909565-3 SMPEX190930-11-EX190930-11 0.11.327 10.22 11.54 10.21 99.9
EX190930-11A 1909565-4 DUPEX190930-11-EX190930-11 0.11.308 10.32 11.61 10.31 99.9 43
EX190930-11A 1909565-4 SMPEX190930-11-EX190930-11 0.21.315 10.32 11.61 10.30 99.8
EX190930-11A 1909565-5 SMPEX190930-11-EX190930-11 0.21.31 10.01 11.3 9.99 99.8
EX190930-11A 1909565-6 DUPEX190930-11-EX190930-11 0.21.325 10.14 11.45 10.12 99.8 67
EX190930-11A 1909565-6 SMPEX190930-11-EX190930-11 0.11.308 10.14 11.44 10.13 99.9

QC Types

DUP = Sample Duplicate
Wet Wt = Sample Wet Wt - Dish Wt
Dry Wt = Sample Dry Wt + Dish Wt
Dry Wt - Dish Wt = Sample Dry Wt - Dish Wt
All weight values shown above are expressed in grams.

Comments:

RPD =
   |Sample Value - Duplicate Value|   
(Sample Value + Duplicate Value)/2

X 100

% Solids =
Dry Weight
Wet Weight

X 100

% Moisture =
(Wet Weight - Dry Weight)

Wet Weight
X 100

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 1 of 1 Thursday, January 09, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Gamma Spectroscopy 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation – 693694CH.FL.05.02 

Work Order Number:  1909565 
 

1. The following report consists of analytical results and supporting documentation for six solid 
samples received by ALS on 09/27/2019. 

 
2. These samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans on 10/03/2019 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
10/24/2019 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 98.9%. 

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 10/24/2019. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  

 
6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 

 
 
 
 

1 of 260



 

 
 

7. Activity concentrations above the calculated MDC are reported in some instances where 
minimum nuclide identification criteria are not met.  Such tentative identifications result when the 
software attempts to calculate net activity concentrations for analytes where either one or both of 
the following criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above 
the critical level, or the minimum library peak abundance must be attained.  Nuclides not meeting 
these requirements have been flagged with a “TI” qualifier.    
 

8. Technical considerations made in the creation of the gamma spectroscopy library used in this 
analysis are detailed in the document “Technical Comments Regarding Gamma Spectroscopy 
Libraries” found in Section 5. 

 
9. No further problems were encountered with either the client samples or the associated quality 

control samples.  All quality control criteria were met. 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __10/28/19___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ____________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1909565
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1909565-1SS-FL-B2R-021-09242019 SOLID 24-Sep-19 14:14
1909565-2SS-FL-B2R-022-09242019 SOLID 24-Sep-19 14:07
1909565-3SS-FL-B2R-023-09242019 SOLID 24-Sep-19 14:01
1909565-4SS-FL-B2R-023-09242019-DUP SOLID 24-Sep-19 14:04
1909565-5SS-FL-B2R-024-09242019 SOLID 24-Sep-19 13:46
1909565-6SS-FL-B2R-025-09242019 SOLID 24-Sep-19 13:38
1909565-7SS-FL-B2R-001-09242019-EB WATER 24-Sep-19 15:20
1909565-8SS-FL-B2R-002-09242019-EB WATER 24-Sep-19 15:15

Page 1 of 1 Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Section 2 
 
 

SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Lab ID: GS191002-3MB

Date Analyzed: 24-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOLID

Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1 Result Units: pCi/g

File Name: 191088d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.330.04 +/- 0.18 1 NA

Data Package ID: GSS1909565-1

Page 1 of 1Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level

11 of 260



Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
ANALYTICAL.LI

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Lab ID: GS191002-3LCS

Date Analyzed: 24-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOLID

Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1 Result Units: pCi/g

File Name: 190706d10

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 467 55 2 P,M3468.0 99.8 85 - 115+/-13982-63-3

Data Package ID: GSS1909565-1

Page 1 of 1Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC or less than the associated TP
U.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 222 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Field ID: SS-FL-B2R-023-09242019

Lab ID: 1909565-3DUP

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1

Result Units: pCi/g
File Name: 191223d01

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.193 2.1313982-63-3 TI0.46 +/- 0.210.41 +/- 0.14 0.28 0.31

Data Package ID: GSS1909565-1

Page 1 of 1Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 220 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Field ID: SS-FL-B2R-021-09242019

Lab ID: 1909565-1

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1

Result Units: pCi/g
File Name: 191191d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.330.44 +/- 0.1913982-63-3 1 NA

Data Package ID: GSS1909565-1

Page 1 of 6Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 224 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Field ID: SS-FL-B2R-022-09242019

Lab ID: 1909565-2

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1

Result Units: pCi/g
File Name: 191087d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.390.53 +/- 0.2313982-63-3 1 NA

Data Package ID: GSS1909565-1

Page 2 of 6Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 222 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Field ID: SS-FL-B2R-023-09242019

Lab ID: 1909565-3

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1

Result Units: pCi/g
File Name: 190705d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.280.41 +/- 0.1413982-63-3 1 NA

Data Package ID: GSS1909565-1

Page 3 of 6Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 222 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Field ID: SS-FL-B2R-023-09242019

Lab ID: 1909565-3DUP

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1

Result Units: pCi/g
File Name: 191223d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 TI0.310.46 +/- 0.21 1 NA

Data Package ID: GSS1909565-1

Page 1 of 1Thursday, January 02, 2020
Date Printed:

LIMS Version:  7.001

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 226 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Field ID: SS-FL-B2R-023-09242019-

Lab ID: 1909565-4

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1

Result Units: pCi/g
File Name: 191246d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.310.35 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1909565-1

Page 4 of 6Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 223 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Field ID: SS-FL-B2R-024-09242019

Lab ID: 1909565-5

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1

Result Units: pCi/g
File Name: 191692d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.300.46 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1909565-1

Page 5 of 6Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 223 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Field ID: SS-FL-B2R-025-09242019

Lab ID: 1909565-6

Date Analyzed: 24-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 02-Oct-19

Prep Batch: GS191002-3

Run ID: GS191002-3B
QCBatchID: GS191002-3-1

Result Units: pCi/g
File Name: 191192d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.300.44 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1909565-1

Page 6 of 6Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Radium-226 
Case Narrative 

 

Jacobs Engineering 
FCUP Navajo Nation – 693694CH.FL.05.05  

Work Order Number:  1909565 
 
1. This report consists of the analytical results and supporting documentation for two water 

samples received by ALS on 09/27/2019. 
 
2. These samples were prepared and analyzed according to the current revisions of SOP 783.  

The analyses were completed on 10/23/2019. 
 
3. The analysis results for these samples are reported in units of pCi/L. The samples were not 

filtered prior to analysis. 
 
4. The magnitude of the negative activity for sample 1909565-7 is greater than the 2 sigma TPU.  

The analyst’s review of the data does not indicate a problem with the instrument data or the 
subsequent reporting systems. The data quality is not believed to be affected and the results are 
submitted without qualification. Under typical conditions, where background level sample data is 
normally distributed and analyzed by paired observations, this event is likely to occur at least 
2.5% of the time. 

 
5. No anomalous situations were encountered during the preparation or analysis of these 

samples.  All quality control criteria were met. 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __10/24/19___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1909565
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1909565-1SS-FL-B2R-021-09242019 SOLID 24-Sep-19 14:14
1909565-2SS-FL-B2R-022-09242019 SOLID 24-Sep-19 14:07
1909565-3SS-FL-B2R-023-09242019 SOLID 24-Sep-19 14:01
1909565-4SS-FL-B2R-023-09242019-DUP SOLID 24-Sep-19 14:04
1909565-5SS-FL-B2R-024-09242019 SOLID 24-Sep-19 13:46
1909565-6SS-FL-B2R-025-09242019 SOLID 24-Sep-19 13:38
1909565-7SS-FL-B2R-001-09242019-EB WATER 24-Sep-19 15:20
1909565-8SS-FL-B2R-002-09242019-EB WATER 24-Sep-19 15:15

Page 1 of 1 Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 14Method Blank Results

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Lab ID: RE191016-1MB

Date Analyzed: 23-Oct-19

Date Collected: 16-Oct-19

Sample Matrix: WATER

Date Prepared: 16-Oct-19

Prep Batch: RE191016-1

Run ID: RE191016-1A
QCBatchID: RE191016-1-1 Result Units: pCi/l

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.500.07 +/- 0.27 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 94.617800 16850 ug 40 - 110 %

Data Package ID: RE1909565-1

Page 1 of 1Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Lab ID: RE191016-1LCS

Date Analyzed: 23-Oct-19

Date Collected: 16-Oct-19

Sample Matrix: WATER

Date Prepared: 16-Oct-19

Prep Batch: RE191016-1

Run ID: RE191016-1A
QCBatchID: RE191016-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 33.0 8.4 0.3 P46.47 70.9 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 98.317810 17510 ug 40 - 110 %

Data Package ID: RE1909565-1

Page 1 of 1Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14
Sample Results

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Field ID: SS-FL-B2R-001-09242019-

Lab ID: 1909565-7

Date Analyzed: 23-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 16-Oct-19

Prep Batch: RE191016-1

Run ID: RE191016-1A
QCBatchID: RE191016-1-1

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.70-0.38 +/- 0.3013982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 98.417800 17520 ug 40 - 110 %

Data Package ID: RE1909565-1

Page 1 of 2Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14
Sample Results

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1909565

Field ID: SS-FL-B2R-002-09242019-

Lab ID: 1909565-8

Date Analyzed: 23-Oct-19

Date Collected: 24-Sep-19

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 16-Oct-19

Prep Batch: RE191016-1

Run ID: RE191016-1A
QCBatchID: RE191016-1-1

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.370.08 +/- 0.2013982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 96.617800 17200 ug 40 - 110 %

Data Package ID: RE1909565-1

Page 2 of 2Thursday, January 02, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Metals 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation -- 693694CH.FL.05.02 

Work Order Number:  1910156 
 
1. This report consists of 3 water sample and 15 soil samples. 
 
2. The samples were received intact at varying temperatures by ALS on 10/07/19 and 10/08/19. 
 
3. The water samples had a pH less than 2 upon receipt. 
 
4. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3005A (water), 3050B 

(soil) and the current revision of SOP 806. 
 
For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7470A 
(water), 7471A (soil) and the current revision of SOP 812. 

 
5. Analysis by ICP-MS followed method 6020B and the current revision of SOP 827. 
 

Analysis by CVAA followed method 7470A (water), 7471A (soil) and the current revision of SOP 
812. 

 
6. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
7. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. 
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• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• All laboratory control sample criteria were met. 

• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

• The interference check samples associated with Method 6020B were analyzed. 
 
9. Matrix specific quality control procedures. 
 
 Samples 1910156-1, -4, and -7 were designated as the quality control samples for the soil 

ICPMS analysis and for mercury soil batches HG191017-3, -4 and -5.  Per method 
requirements, matrix QC was performed for each water analysis and mercury soil batch 
HG191017-2.  Since a sample from this order number was not the selected quality control 
(QC) sample, matrix specific QC results are not included in this report. 

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC. 

• A matrix spike and matrix spike duplicate were digested and analyzed with each batch 
indicated above.  All acceptance criteria for accuracy and precision were met with the 
following exceptions: 

Analyte Sample ID 
Arsenic 
Thorium 

Vanadium 

1910156-7MS/MSD 
1910156-7MS 

1910156-7MS/MSD 
  

The native sample results are flagged for matrix spike failure and an analytical post 
spike was performed.  The results of the spike were acceptable, indicating that the 
matrix was not significantly affecting quantitation of these analytes.   

• A serial dilution was analyzed with the soil ICP batch.  All acceptance criteria were met 
with the following exception: 

Analyte Sample ID 
Uranium 1910156-4L 

 
       The native sample results are flagged for serial dilution failure. 
 
10. It is a standard practice that samples for ICP-MS are analyzed at a dilution.  Samples 1910156-

17 and -18 were further diluted in order bring uranium into the analytical range of the instrument.  
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The data contained in the following report have been reviewed and approved by the personnel 
listed below.  In addition, ALS certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 
 
 
 
_____________________________                __11/5/19___ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
  
 
_______________________________   ____________ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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OrderNum: 1910156
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1910156-1SS-31-NNWP05-003-09272019 SOIL 27-Sep-19 16:06
1910156-2SS-31-NNWP05-003-09272019-D SOIL 27-Sep-19 16:09
1910156-3SS-31-NNWP05-003-09272019-E WATER 27-Sep-19 16:25
1910156-4SS-31-NNWP05-004-09272019 SOIL 27-Sep-19 16:48
1910156-5SS-31-NNWP05-004-09272019-D SOIL 27-Sep-19 16:51
1910156-6SS-31-NNWP05-004-09272019-E WATER 27-Sep-19 17:00
1910156-7SS-31-NNWP05-005-09282019 SOIL 28-Sep-19 8:47
1910156-8SS-31-NNWP05-005-09282019-D SOIL 28-Sep-19 8:50
1910156-9SS-31-NNWP05-005-09282019-E WATER 28-Sep-19 9:10
1910156-10SB-31-NNWP05-003-1.0-2.0-092 SOIL 28-Sep-19 11:40
1910156-11SB-31-NNWP05-003-3.0-4.0-092 SOIL 28-Sep-19 11:46
1910156-12SB-31-NNWP05-003-5.0-6.0-092 SOIL 28-Sep-19 11:49
1910156-13SB-31-NNWP05-004-1.0-2.0-092 SOIL 28-Sep-19 12:51
1910156-14SB-31-NNWP05-004-3.0-4.0-092 SOIL 28-Sep-19 12:54
1910156-15SB-31-NNWP05-004-5.0-6.0-092 SOIL 28-Sep-19 12:56
1910156-16SB-31-NNWP05-004-7.0-8.0-092 SOIL 28-Sep-19 12:59
1910156-17SB-31-NNWP05-004-9.0-10.0-09 SOIL 28-Sep-19 13:03
1910156-18SB-31-NNWP05-004-10.0-11.0-0 SOIL 28-Sep-19 14:20

Page 1 of 1 Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-NNWP05-003-09272

Date Analyzed: 29-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 0.4 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 146SMPL_

Lab ID: 1910156-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361

7439-98-7 0.210MOLYBDENUM J 0.0330.09

7782-49-2 110SELENIUM J 0.320.35

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.0010.23

7440-62-2 0.510VANADIUM 0.165.9

Page 1 of 15Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-NNWP05-003-09272

Date Analyzed: 29-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 0.5 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 151SMPL_

Lab ID: 1910156-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.1

7439-98-7 0.210MOLYBDENUM J 0.0330.078

7782-49-2 110SELENIUM J 0.320.32

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.0010.23

7440-62-2 0.510VANADIUM 0.166.2

Page 2 of 15Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-NNWP05-004-09272

Date Analyzed: 29-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.007
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 0.5 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 155SMPL_

Lab ID: 1910156-4

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.5

7439-98-7 0.210MOLYBDENUM J 0.0330.086

7782-49-2 110SELENIUM J 0.320.35

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM E 0.0010.25

7440-62-2 0.510VANADIUM 0.166.3

Page 3 of 15Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-NNWP05-004-09272

Date Analyzed: 29-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 0.4 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 160SMPL_

Lab ID: 1910156-5

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361

7439-98-7 0.210MOLYBDENUM J 0.0330.089

7782-49-2 110SELENIUM J 0.320.32

7440-29-1 0.0210THORIUM 0.00241.7

7440-61-1 0.0110URANIUM 0.0010.24

7440-62-2 0.510VANADIUM 0.166.2

Page 4 of 15Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins

18 of 143



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-NNWP05-005-09282

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 0.6 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 161SMPL_

Lab ID: 1910156-7

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC N 0.0364

7439-98-7 0.210MOLYBDENUM J 0.0330.12

7782-49-2 110SELENIUM J 0.320.34

7440-29-1 0.0210THORIUM N 0.00242.1

7440-61-1 0.0110URANIUM 0.0010.35

7440-62-2 0.510VANADIUM N 0.1615

Page 5 of 15Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-NNWP05-005-09282

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 0.6 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 169SMPL_

Lab ID: 1910156-8

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.077

7782-49-2 110SELENIUM J 0.320.37

7440-29-1 0.0210THORIUM 0.00241.7

7440-61-1 0.0110URANIUM 0.0010.26

7440-62-2 0.510VANADIUM 0.166.7

Page 6 of 15Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-003-1.0-2.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 1.9 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 170SMPL_

Lab ID: 1910156-10

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0371.9

7439-98-7 0.210MOLYBDENUM 0.0330.32

7782-49-2 110SELENIUM J 0.320.75

7440-29-1 0.0210THORIUM 0.00242.1

7440-61-1 0.0110URANIUM 0.0010.64

7440-62-2 0.5110VANADIUM 0.169.1

Page 7 of 15Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-003-3.0-4.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 3.0 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 171SMPL_

Lab ID: 1910156-11

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0372.2

7439-98-7 0.2110MOLYBDENUM 0.0340.55

7782-49-2 110SELENIUM J 0.330.73

7440-29-1 0.02110THORIUM 0.00253.1

7440-61-1 0.0110URANIUM 0.0011.7

7440-62-2 0.5210VANADIUM 0.1715

Page 8 of 15Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-003-5.0-6.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.008
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 3.8 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 172SMPL_

Lab ID: 1910156-12

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0372.5

7439-98-7 0.2110MOLYBDENUM 0.0340.79

7782-49-2 110SELENIUM J 0.330.81

7440-29-1 0.02110THORIUM 0.00253.6

7440-61-1 0.0110URANIUM 0.0013.1

7440-62-2 0.5210VANADIUM 0.1618

Page 9 of 15Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-004-1.0-2.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 2.6 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 173SMPL_

Lab ID: 1910156-13

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0372.9

7439-98-7 0.2110MOLYBDENUM J 0.0340.15

7782-49-2 110SELENIUM J 0.330.49

7440-29-1 0.02110THORIUM 0.00252.3

7440-61-1 0.0110URANIUM 0.0010.59

7440-62-2 0.5110VANADIUM 0.1611

Page 10 of 15Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-004-3.0-4.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 3.9 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 174SMPL_

Lab ID: 1910156-14

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0372.3

7439-98-7 0.2110MOLYBDENUM 0.0340.4

7782-49-2 110SELENIUM J 0.330.65

7440-29-1 0.02110THORIUM 0.00253

7440-61-1 0.0110URANIUM 0.0011.2

7440-62-2 0.5210VANADIUM 0.1713

Page 11 of 15Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-004-5.0-6.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 3.3 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 175SMPL_

Lab ID: 1910156-15

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0372.3

7439-98-7 0.210MOLYBDENUM 0.0340.76

7782-49-2 110SELENIUM J 0.330.62

7440-29-1 0.0210THORIUM 0.00253

7440-61-1 0.0110URANIUM 0.0011.9

7440-62-2 0.5110VANADIUM 0.1613
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-004-7.0-8.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 3.0 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 176SMPL_

Lab ID: 1910156-16

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0374.2

7439-98-7 0.2110MOLYBDENUM 0.0340.65

7782-49-2 110SELENIUM J 0.330.43

7440-29-1 0.02110THORIUM 0.00252.5

7440-61-1 0.0110URANIUM 0.00124

7440-62-2 0.5110VANADIUM 0.1641
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-004-9.0-10

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.007
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 2.5 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 177SMPL_

Lab ID: 1910156-17

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.03731

7439-98-7 0.210MOLYBDENUM 0.0345.5

7782-49-2 110SELENIUM J 0.330.86

7440-29-1 0.0210THORIUM 0.00243

7440-61-1 0.1100URANIUM 0.01640

7440-62-2 0.5110VANADIUM 0.16850
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-004-10.0-1

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 2.0 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-7-1

Sample Results

Result Units: MG/KG

File Name: 181SMPL_

Lab ID: 1910156-18

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.03723

7439-98-7 0.210MOLYBDENUM 0.0349

7782-49-2 110SELENIUM J 0.330.68

7440-29-1 0.0210THORIUM 0.00252.8

7440-61-1 0.1100URANIUM 0.01320

7440-62-2 0.5110VANADIUM 0.16670
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total Recoverable ICPMS Metals

Field ID: SS-31-NNWP05-003-09272

Date Analyzed: 24-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 23-Oct-19

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191023-2
% Moisture: N/A ml

mlRun ID: IM191024-10A4
QCBatchID: IP191023-2-1

Sample Results

Result Units: MG/L

File Name: 080SMPL_

Lab ID: 1910156-3

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM J 0.0000790.00016

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM U 0.0000160.000016

7440-61-1 0.000110URANIUM U 0.00000490.0000049

7440-62-2 0.00510VANADIUM U 0.000120.00012
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total Recoverable ICPMS Metals

Field ID: SS-31-NNWP05-004-09272

Date Analyzed: 24-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 23-Oct-19

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191023-2
% Moisture: N/A ml

mlRun ID: IM191024-10A4
QCBatchID: IP191023-2-1

Sample Results

Result Units: MG/L

File Name: 081SMPL_

Lab ID: 1910156-6

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM J 0.0000790.00018

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM U 0.0000160.000016

7440-61-1 0.000110URANIUM U 0.00000490.0000049

7440-62-2 0.00510VANADIUM U 0.000120.00012
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

Total Recoverable ICPMS Metals

Field ID: SS-31-NNWP05-005-09282

Date Analyzed: 24-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 23-Oct-19

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191023-2
% Moisture: N/A ml

mlRun ID: IM191024-10A4
QCBatchID: IP191023-2-1

Sample Results

Result Units: MG/L

File Name: 082SMPL_

Lab ID: 1910156-9

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM J 0.0000790.00015

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM U 0.0000160.000016

7440-61-1 0.000110URANIUM U 0.00000490.0000049

7440-62-2 0.00510VANADIUM U 0.000120.00012
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Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693694CH.FL.05.02
Work Order Number: 1910156

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7470A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 20 ml

Sample 
Aliquot

MG/L

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1910156-3SS-31-NNWP05-003-092720 9/27/2019 0.0002N/A 110/14/2019 10/14/2019 20 mlU0.000060.00006

1910156-6SS-31-NNWP05-004-092720 9/27/2019 0.0002N/A 110/14/2019 10/14/2019 20 mlU0.000060.00006

1910156-9SS-31-NNWP05-005-092820 9/28/2019 0.0002N/A 110/14/2019 10/14/2019 20 mlU0.000060.00006

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693694CH.FL.05.02
Work Order Number: 1910156

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471B    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1910156-1SS-31-NNWP05-003-092720 9/27/2019 0.0330.448 110/17/2019 10/22/2019 0.604 gJ0.000060.0042

1910156-2SS-31-NNWP05-003-092720 9/27/2019 0.0330.463 110/17/2019 10/22/2019 0.609 gJ0.0000590.013

1910156-4SS-31-NNWP05-004-092720 9/27/2019 0.0330.47 110/17/2019 10/22/2019 0.604 gJ0.000060.0099

1910156-5SS-31-NNWP05-004-092720 9/27/2019 0.0330.378 110/17/2019 10/22/2019 0.6 gJ0.000060.012

1910156-7SS-31-NNWP05-005-092820 9/28/2019 0.0330.635 110/17/2019 10/22/2019 0.606 gJ0.000060.0098

1910156-8SS-31-NNWP05-005-092820 9/28/2019 0.0330.554 110/17/2019 10/22/2019 0.606 gJ0.000060.012

1910156-10SB-31-NNWP05-003-1.0-2.0 9/28/2019 0.0341.938 110/17/2019 10/22/2019 0.604 gJ0.0000610.013

1910156-11SB-31-NNWP05-003-3.0-4.0 9/28/2019 0.0343.044 110/17/2019 10/22/2019 0.6 gJ0.0000620.012

1910156-12SB-31-NNWP05-003-5.0-6.0 9/28/2019 0.0343.758 110/17/2019 10/22/2019 0.607 gJ0.0000620.012

1910156-13SB-31-NNWP05-004-1.0-2.0 9/28/2019 0.0342.554 110/17/2019 10/22/2019 0.603 gJ0.0000610.013

1910156-14SB-31-NNWP05-004-3.0-4.0 9/28/2019 0.0353.873 110/17/2019 10/22/2019 0.603 gJ0.0000620.012

1910156-15SB-31-NNWP05-004-5.0-6.0 9/28/2019 0.0343.258 110/17/2019 10/22/2019 0.605 gJ0.0000620.012

1910156-16SB-31-NNWP05-004-7.0-8.0 9/28/2019 0.0343.024 110/17/2019 10/22/2019 0.602 gJ0.0000620.022

1910156-17SB-31-NNWP05-004-9.0-10. 9/28/2019 0.0342.469 110/17/2019 10/22/2019 0.602 gJ0.0000610.032

1910156-18SB-31-NNWP05-004-10.0-11 9/28/2019 0.0342.044 110/17/2019 10/22/2019 0.6 g0.0000610.035

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

ICPMS Metals

Date Analyzed: 29-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: N/A

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-7-1

Method Blank

Lab ID: IP191017-7MB

MG/KGResult Units:

File Name: 107SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.001-0.002 J

7440-62-2 VANADIUM 0.510 0.160.16 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

ICPMS Metals

Date Analyzed: 24-Oct-19

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 23-Oct-19

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191023-2
% Moisture: N/A

ml
ml

Run ID: IM191024-10A4
QCBatchID: IP191023-2-1

Method Blank

Lab ID: IP191023-2MB

MG/LResult Units:

File Name: 076SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.00210 0.000390.00039 U

7439-98-7 MOLYBDENUM 0.00210 0.0000790.0001 J

7782-49-2 SELENIUM 0.0110 0.000650.00065 U

7440-29-1 THORIUM 0.000210 0.0000160.000016 U

7440-61-1 URANIUM 0.000110 0.00000490.0000049 U

7440-62-2 VANADIUM 0.00510 0.000120.00012 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/29/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: N/A

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-7-1

Lab ID: IM191017-7LCS

MG/KGResult Units:
Clean DF: 1

File Name: 111SMPL_Prep Method: SW3050B

ARSENIC 10 0.29.01 90 80 - 120%7440-38-2

MOLYBDENUM 10 0.210.1 101 80 - 120%7439-98-7

SELENIUM 10 18.78 88 80 - 120%7782-49-2

THORIUM 1 0.020.969 97 80 - 120%7440-29-1

URANIUM 1 0.010.932 93 80 - 120%7440-61-1

VANADIUM 10 0.59.77 98 80 - 120%7440-62-2
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/24/2019

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 10/23/2019

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191023-2
% Moisture: N/A

ml
ml

Run ID: IM191024-10A4
QCBatchID: IP191023-2-1

Lab ID: IM191023-2LCS

MG/LResult Units:
Clean DF: 1

File Name: 077SMPL_Prep Method: SW3005A

ARSENIC 0.1 0.0020.0988 99 80 - 120%7440-38-2

MOLYBDENUM 0.1 0.0020.0976 98 80 - 120%7439-98-7

SELENIUM 0.1 0.010.0943 94 80 - 120%7782-49-2

THORIUM 0.01 0.00020.00967 97 80 - 120%7440-29-1

URANIUM 0.01 0.00010.0094 94 80 - 120%7440-61-1

VANADIUM 0.1 0.0050.096 96 80 - 120%7440-62-2
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 29-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.01
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 0.4

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-7-1

LabID: 1910156-1MS
Field ID: SS-31-NNWP05-003-09272

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 148SMPL_

ARSENIC 9.950.199 90 75 - 125%7440-38-2 1 10

MOLYBDENUM 9.950.199 90 75 - 125%7439-98-7 0.09 J 9.03

SELENIUM 9.950.995 84 75 - 125%7782-49-2 0.35 J 8.67

THORIUM 0.9950.0199 117 75 - 125%7440-29-1 1.6 2.74

URANIUM 0.9950.00995 99 75 - 125%7440-61-1 0.23 1.22

VANADIUM 9.950.497 106 75 - 125%7440-62-2 5.9 16.4

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 29-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.012
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 0.4

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-7-1

LabID: 1910156-1MSD
Field ID: SS-31-NNWP05-003-09272

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 149SMPL_

ARSENIC 200.199 07440-38-2 909.98 9.93

MOLYBDENUM 200.199 37439-98-7 878.77 9.93

SELENIUM 200.993 27782-49-2 868.88 9.93

THORIUM 200.0199 77440-29-1 1002.56 0.993

URANIUM 200.00993 17440-61-1 981.2 0.993

VANADIUM 200.496 07440-62-2 10616.5 9.93
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 29-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.007
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 0.5

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-7-1

LabID: 1910156-4MS
Field ID: SS-31-NNWP05-004-09272

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 157SMPL_

ARSENIC 9.980.2 88 75 - 125%7440-38-2 1.5 10.3

MOLYBDENUM 9.980.2 88 75 - 125%7439-98-7 0.086 J 8.87

SELENIUM 9.980.998 83 75 - 125%7782-49-2 0.35 J 8.67

THORIUM 0.9980.02 106 75 - 125%7440-29-1 1.5 2.58

URANIUM 0.9980.00998 100 75 - 125%7440-61-1 0.25 1.24

VANADIUM 9.980.499 99 75 - 125%7440-62-2 6.3 16.2

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 29-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 0.5

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-7-1

LabID: 1910156-4MSD
Field ID: SS-31-NNWP05-004-09272

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 158SMPL_

ARSENIC 200.2 67440-38-2 829.67 10

MOLYBDENUM 200.2 17439-98-7 878.78 10

SELENIUM 201 07782-49-2 838.68 10

THORIUM 200.02 47440-29-1 1172.7 1

URANIUM 200.01 57440-61-1 931.18 1

VANADIUM 200.5 47440-62-2 9315.5 10
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020B    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 0.6

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-7-1

LabID: 1910156-7MS
Field ID: SS-31-NNWP05-005-09282

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 163SMPL_

ARSENIC 100.201 64 75 - 125%7440-38-2 N4 10.4

MOLYBDENUM 100.201 88 75 - 125%7439-98-7 0.12 J 8.98

SELENIUM 101 82 75 - 125%7782-49-2 0.34 J 8.58

THORIUM 10.0201 62 75 - 125%7440-29-1 N2.1 2.73

URANIUM 10.01 92 75 - 125%7440-61-1 0.35 1.27

VANADIUM 100.502 19 75 - 125%7440-62-2 N15 17.2

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP191017-7
% Moisture: 0.6

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-7-1

LabID: 1910156-7MSD
Field ID: SS-31-NNWP05-005-09282

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 164SMPL_

ARSENIC 200.2 37440-38-2 6110.1 N 10

MOLYBDENUM 200.2 37439-98-7 868.7 10

SELENIUM 201 37782-49-2 858.84 10

THORIUM 200.02 97440-29-1 882.99 1

URANIUM 200.01 47440-61-1 881.23 1

VANADIUM 200.501 27440-62-2 2217.5 N 10
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Analytical Spike Sample Recovery

Field ID: SS-31-NNWP05-005-09282

LabID: 1910156-7A Result Units: mg/l

ALS -- Fort Collins

Target Analyte PS Result PS 
Qual

Spike 
Added

PS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

ARSENIC 97 75 - 125%0.01370.00404 0.01

THORIUM 103 75 - 125%0.003130.00210 0.001

VANADIUM 99 75 - 125%0.02510.0152 0.01
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 29-Oct-19
Run ID: IM191029-10A3

Serial Dilution

Field ID: SS-31-NNWP05-003-09272

Result Units: mg/l
Lab ID: 1910156-1L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J7440-38-2 0.001180.00103

MOLYBDENUM U7439-98-7 0.0001620.0000900 J

SELENIUM J7782-49-2 0.0003450.000350 J

THORIUM 47440-29-1 0.001520.00158

URANIUM J 57440-61-1 0.0002450.000234

VANADIUM J7440-62-2 0.005890.00594
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 29-Oct-19
Run ID: IM191029-10A3

Serial Dilution

Field ID: SS-31-NNWP05-004-09272

Result Units: mg/l
Lab ID: 1910156-4L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J7440-38-2 0.001440.00149

MOLYBDENUM U7439-98-7 0.0001620.0000860 J

SELENIUM U7782-49-2 0.0003320.000353 J

THORIUM 27440-29-1 0.001500.00153

EURANIUM J 117440-61-1 0.0002200.000248

VANADIUM J7440-62-2 0.006300.00631
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 29-Oct-19
Run ID: IM191029-10A3

Serial Dilution

Field ID: SS-31-NNWP05-005-09282

Result Units: mg/l
Lab ID: 1910156-7L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J 17440-38-2 0.004080.00404

MOLYBDENUM U7439-98-7 0.0001620.000118 J

SELENIUM J7782-49-2 0.0004200.000342 J

THORIUM 37440-29-1 0.002040.00210

URANIUM 37440-61-1 0.0003550.000346

VANADIUM 07440-62-2 0.01530.0152
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Prep Batch ID:  IP191017-7

Start Date: 10/17/19
Start Time: 13:00

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/17/19

Time Validated: 13:20

Batch Created By: jml

Date Created: 10/17/19

Time Created: 13:14Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP191017-7-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1910156XXXXXXIP191017-7

LCS SOIL NONE 1XXXXXX 1 100 1910156XXXXXXIM191017-7

MS SOIL NONE 19/27/2019 1.01 100 1910156SS-31-NNWP05-003-092720191910156-1

MS SOIL NONE 19/27/2019 1.007 100 1910156SS-31-NNWP05-004-092720191910156-4

MS SOIL NONE 19/28/2019 1.002 100 1910156SS-31-NNWP05-005-092820191910156-7

MSD SOIL NONE 19/27/2019 1.012 100 1910156SS-31-NNWP05-003-092720191910156-1

MSD SOIL NONE 19/27/2019 1.005 100 1910156SS-31-NNWP05-004-092720191910156-4

MSD SOIL NONE 19/28/2019 1.005 100 1910156SS-31-NNWP05-005-092820191910156-7

SMP SOIL NONE 19/27/2019 1.009 100 1910156SS-31-NNWP05-003-092720191910156-1

SMP SOIL NONE 19/28/2019 1.005 100 1910156SB-31-NNWP05-003-1.0-2.0-0921910156-10

SMP SOIL NONE 19/28/2019 1 100 1910156SB-31-NNWP05-003-3.0-4.0-0921910156-11

SMP SOIL NONE 19/28/2019 1.008 100 1910156SB-31-NNWP05-003-5.0-6.0-0921910156-12

SMP SOIL NONE 19/28/2019 1 100 1910156SB-31-NNWP05-004-1.0-2.0-0921910156-13

SMP SOIL NONE 19/28/2019 1 100 1910156SB-31-NNWP05-004-3.0-4.0-0921910156-14

SMP SOIL NONE 19/28/2019 1.009 100 1910156SB-31-NNWP05-004-5.0-6.0-0921910156-15

SMP SOIL NONE 19/28/2019 1.004 100 1910156SB-31-NNWP05-004-7.0-8.0-0921910156-16

SMP SOIL NONE 19/28/2019 1.007 100 1910156SB-31-NNWP05-004-9.0-10.0-091910156-17

SMP SOIL NONE 19/28/2019 1 100 1910156SB-31-NNWP05-004-10.0-11.0-01910156-18

SMP SOIL NONE 19/27/2019 1.001 100 1910156SS-31-NNWP05-003-09272019-1910156-2

SMP SOIL NONE 19/27/2019 1.007 100 1910156SS-31-NNWP05-004-092720191910156-4

SMP SOIL NONE 19/27/2019 1.002 100 1910156SS-31-NNWP05-004-09272019-1910156-5

SMP SOIL NONE 19/28/2019 1.005 100 1910156SS-31-NNWP05-005-092820191910156-7

SMP SOIL NONE 19/28/2019 1.003 100 1910156SS-31-NNWP05-005-09282019-1910156-8
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Prep Batch ID:  IP191017-7

Start Date: 10/17/19
Start Time: 13:00

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/17/19

Time Validated: 13:20

Batch Created By: jml

Date Created: 10/17/19

Time Created: 13:14Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Prep Batch ID:  IP191023-2

Start Date: 10/23/19
Start Time: 11:09

End Date: 10/23/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/23/19

Time Validated: 11:37

Batch Created By: jml

Date Created: 10/23/19

Time Created: 11:09Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Batch ID: IP191023-2-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1910198XXXXXXIP191023-2

LCS WATER NONE 1XXXXXX 50 50 1910198XXXXXXIM191023-2

MS WATER NONE 1XXXXXX 50 50 1910198XXXXXX1910198-2

MSD WATER NONE 1XXXXXX 50 50 1910198XXXXXX1910198-2

SMP WATER NONE 1XXXXXX 50 50 1910142XXXXXX1910142-10

SMP WATER NONE 1XXXXXX 50 50 1910143XXXXXX1910143-6

SMP WATER NONE 19/27/2019 50 50 1910156SS-31-NNWP05-003-09272019-1910156-3

SMP WATER NONE 19/27/2019 50 50 1910156SS-31-NNWP05-004-09272019-1910156-6

SMP WATER NONE 19/28/2019 50 50 1910156SS-31-NNWP05-005-09282019-1910156-9

SMP WATER NONE 1XXXXXX 50 50 1910160XXXXXX1910160-13

SMP WATER NONE 1XXXXXX 50 50 1910160XXXXXX1910160-5

SMP WATER NONE 1XXXXXX 50 50 1910162XXXXXX1910162-12

SMP WATER NONE 1XXXXXX 50 50 1910162XXXXXX1910162-4

SMP WATER NONE 1XXXXXX 50 50 1910198XXXXXX1910198-2

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 9:59

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 98 90 - 110%7440-38-2 0.0196

MOLYBDENUM 0.02 0.0002 103 90 - 110%7439-98-7 0.0206

SELENIUM 0.02 0.001 104 90 - 110%7782-49-2 0.0208

THORIUM 0.002 0.00002 103 90 - 110%7440-29-1 0.00206

URANIUM 0.002 0.00001 101 90 - 110%7440-61-1 0.00202

VANADIUM 0.02 0.0005 99 90 - 110%7440-62-2 0.0199
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:45

File Name: 104SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00977

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 95 90 - 110%7782-49-2 0.00945

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000989

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100

Page 2 of 12Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins

51 of 143



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:21

File Name: 114SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 94 90 - 110%7440-38-2 0.00945

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 93 90 - 110%7782-49-2 0.00932

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000997

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:08

File Name: 127SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00950

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00958

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000982

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:52

File Name: 140SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00970

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 95 90 - 110%7782-49-2 0.00947

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000962

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00994
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:40

File Name: 153SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00954

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 95 90 - 110%7782-49-2 0.00951

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000964

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00986
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV16

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:27

File Name: 166SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00962

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 94 90 - 110%7782-49-2 0.00943

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000955

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV17

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:15

File Name: 179SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00965

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00958

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000973

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV18

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:02

File Name: 192SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00949

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 94 90 - 110%7782-49-2 0.00936

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000967

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00993
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:02

File Name: 002SMPL_

ALS -- Fort Collins

URANIUM 0.002 0.00001 101 90 - 110%7440-61-1 0.00203
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:29

File Name: 007SMPL_

ALS -- Fort Collins

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000957
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:47

File Name: 011SMPL_

ALS -- Fort Collins

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000970
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/24/2019
Run ID: IM191024-10A4

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 9:15

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 97 90 - 110%7440-38-2 0.0194

MOLYBDENUM 0.02 0.0002 101 90 - 110%7439-98-7 0.0201

SELENIUM 0.02 0.001 102 90 - 110%7782-49-2 0.0204

THORIUM 0.002 0.00002 98 90 - 110%7440-29-1 0.00197

URANIUM 0.002 0.00001 99 90 - 110%7440-61-1 0.00199

VANADIUM 0.02 0.0005 98 90 - 110%7440-62-2 0.0196
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Data Package ID: im1910156-2

LIMS Version:  6.915
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/24/2019
Run ID: IM191024-10A4

Calibration Verifications

Lab ID: CCV8

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:01

File Name: 074SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00984

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000983

VANADIUM 0.01 0.0005 104 90 - 110%7440-62-2 0.0104
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/24/2019
Run ID: IM191024-10A4

Calibration Verifications

Lab ID: CCV9

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:46

File Name: 086SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 97 90 - 110%7782-49-2 0.00972

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:04:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:51:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 2 of 12Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:27:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 -0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1910156-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:14:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 -0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1910156-1

LIMS Version:  6.915
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:58:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:46:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1910156-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB16

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:33:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1910156-1

LIMS Version:  6.915
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB17

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:20:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

JURANIUM 0.000017440-61-1 0.000005

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB18

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:08:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1910156-1

LIMS Version:  6.915
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:08:00 AM
Result Units: MG/L

ALS -- Fort Collins

UURANIUM 0.000017440-61-1 1.21E-06
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:35:00 AM
Result Units: MG/L

ALS -- Fort Collins

UURANIUM 0.000017440-61-1 1.21E-06
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Data Package ID: im1910156-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:53:00 AM
Result Units: MG/L

ALS -- Fort Collins

UURANIUM 0.000017440-61-1 1.21E-06
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Data Package ID: im1910156-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/24/2019
Run ID: IM191024-10A4

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:21:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 1 of 3Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-2

LIMS Version:  6.915
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/24/2019
Run ID: IM191024-10A4

Calibration Blanks

Lab ID: CCB8

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:07:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 2 of 3Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-2

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/24/2019
Run ID: IM191024-10A4

Calibration Blanks

Lab ID: CCB9

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

2:52:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 3 of 3Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-2

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1017440-38-2 0.01 0.0101

MOLYBDENUM 0.2 1107439-98-7 0.21 0.218 0.23100

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1197440-29-1 0.001 0.00119

URANIUM 1017440-61-1 0.001 0.00101

VANADIUM 1017440-62-2 0.01 0.0101

Page 1 of 2Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-1

LIMS Version:  6.915
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

URANIUM 1017440-61-1 0.001 0.00101
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Data Package ID: im1910156-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW6020

ICPMS Metals

Date Analyzed: 10/24/2019
Run ID: IM191024-10A4

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1057440-38-2 0.01 0.0105

MOLYBDENUM 0.2 1047439-98-7 0.21 0.20800 0.218

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1167440-29-1 0.001 0.00116

URANIUM 1027440-61-1 0.001 0.00102

VANADIUM 1027440-62-2 0.01 0.01020

Page 1 of 1Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910156-2

LIMS Version:  6.915
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2

Page 1 of 1Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2

Page 1 of 1Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

ALS -- Fort Collins
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File Name: 001CALB.
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 08:38   RINSE 1

10/29/2019 08:41   RINSE 1

10/29/2019 08:44   RINSE 1

10/29/2019 08:50   RINSE 1

10/29/2019 08:55   RINSE 1

10/29/2019 09:01   RINSE 1

10/29/2019 09:07   BLANK 1

10/29/2019 09:13   H/1000 1

10/29/2019 09:19   H/100 1

10/29/2019 09:25   H/10 1

10/29/2019 09:31   HIGH 1

10/29/2019 09:59   ICV 1

10/29/2019 10:04   ICB 1

10/29/2019 10:10   LIV 1

10/29/2019 10:13   ICSA1 1

10/29/2019 10:19   ICSAB1 1

10/29/2019 10:25   CCV1 1

10/29/2019 10:31   CCB1 1

10/29/2019 10:34   IP191024-4MB 10

10/29/2019 10:37   IM191024-4LCS 10

10/29/2019 10:43   1910348-1 10

10/29/2019 10:46   1910348-2 10

10/29/2019 10:49   1910348-3 10

10/29/2019 10:52   1910348-4 10

10/29/2019 10:55   1910348-5 10

10/29/2019 10:58   1910348-6 10

10/29/2019 11:01   1910348-6SER 50

10/29/2019 11:04   1910348-6MS 10

10/29/2019 11:10   CCV2 1

10/29/2019 11:16   CCB2 1

10/29/2019 11:19   1910348-6MSD 10

10/29/2019 11:22   1910348-6A 10

10/29/2019 11:28   1910348-7 10

10/29/2019 11:31   1910348-8 10

10/29/2019 11:34   1910348-9 10
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File Name: 026SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 11:37   1910348-10 10

10/29/2019 11:40   1910348-11 10

10/29/2019 11:43   1910348-12 10

10/29/2019 11:45   1910348-13 10

10/29/2019 11:48   1910348-14 10

10/29/2019 11:54   CCV3 1

10/29/2019 12:00   CCB3 1

10/29/2019 12:03   1910348-15 10

10/29/2019 12:06   1910348-16 10

10/29/2019 12:09   1910348-17 10

10/29/2019 12:12   1910440-1 10

10/29/2019 12:18   1910494-1 10

10/29/2019 12:24   1910499-1 10

10/29/2019 12:30   RINSE 1

10/29/2019 12:33   CCV4 1

10/29/2019 12:39   CCB4 1

10/29/2019 12:42   FP191023-1MB 10

10/29/2019 12:45   IP191024-1MB 10

10/29/2019 12:48   IM191024-1LCS 10

10/29/2019 12:53   1910278-1 10

10/29/2019 12:56   1910278-1SER 50

10/29/2019 12:59   1910278-1MS 10

10/29/2019 13:02   1910278-1MSD 10

10/29/2019 13:05   1910278-1A 10

10/29/2019 13:11   1910278-2 10

10/29/2019 13:14   1910278-3 10

10/29/2019 13:20   CCV5 1

10/29/2019 13:26   CCB5 1

10/29/2019 13:29   1910278-3SER 50

10/29/2019 13:32   1910278-3MS 10

10/29/2019 13:35   1910278-3MSD 10

10/29/2019 13:38   1910278-3A 10

10/29/2019 13:44   1910474-20 10

10/29/2019 13:47   1910474-21 10

10/29/2019 13:50   1910474-22 10
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File Name: 061SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 13:53   1910483-1 10

10/29/2019 13:56   1910483-2 10

10/29/2019 13:59   1910483-3 10

10/29/2019 14:05   CCV6 1

10/29/2019 14:11   CCB6 1

10/29/2019 14:14   1910500-1 10

10/29/2019 14:16   1910505-1 10

10/29/2019 14:22   RINSE 1

10/29/2019 14:25   CCV7 1

10/29/2019 14:31   CCB7 1

10/29/2019 14:35   IP191024-2MB 10

10/29/2019 14:38   IM191024-2LCS 10

10/29/2019 14:43   1910301-1 10

10/29/2019 14:46   1910301-1SER 50

10/29/2019 14:49   1910301-1MS 10

10/29/2019 14:52   1910301-1MSD 10

10/29/2019 14:55   1910301-1A 10

10/29/2019 15:01   1910301-2 10

10/29/2019 15:04   1910379-2 10

10/29/2019 15:07   1910379-2SER 50

10/29/2019 15:13   CCV8 1

10/29/2019 15:19   CCB8 1

10/29/2019 15:22   1910379-2MS 10

10/29/2019 15:25   1910379-2MSD 10

10/29/2019 15:28   1910379-2A 10

10/29/2019 15:34   1910401-2 10

10/29/2019 15:37   1910401-3 10

10/29/2019 15:40   1910401-4 10

10/29/2019 15:43   1910401-5 10

10/29/2019 15:46   1910402-2 10

10/29/2019 15:49   1910402-3 10

10/29/2019 15:52   1910435-1 10

10/29/2019 15:58   CCV9 1

10/29/2019 16:04   CCB9 1

10/29/2019 16:07   1910497-1 10
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File Name: 096SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 16:10   1910497-2 10

10/29/2019 16:15   RINSE 1

10/29/2019 16:18   CCV10 1

10/29/2019 16:24   CCB10 1

10/29/2019 16:27   1909498-1 10

10/29/2019 16:33   ZZZ 1

10/29/2019 16:39   RINSE 1

10/29/2019 16:42   RINSE 1

10/29/2019 16:45   CCV11 1

10/29/2019 16:51   CCB11 1

10/29/2019 16:54   IP191017-6MB 10

10/29/2019 16:57   IP191017-7MB 10

10/29/2019 17:00   IP191017-8MB 10

10/29/2019 17:03   IP191018-1MB 10

10/29/2019 17:06   IM191017-6LCS 10

10/29/2019 17:09   IM191017-7LCS 10

10/29/2019 17:12   IM191017-8LCS 10

10/29/2019 17:15   IM191018-1LCS 10

10/29/2019 17:21   CCV12 1

10/29/2019 17:27   CCB12 1

10/29/2019 17:30   1910143-1 10

10/29/2019 17:32   1910143-2 10

10/29/2019 17:35   1910143-2SER 50

10/29/2019 17:38   1910143-2MS 10

10/29/2019 17:41   1910143-2MSD 10

10/29/2019 17:44   1910143-2A 10

10/29/2019 17:50   1910143-3 10

10/29/2019 17:53   1910143-4 10

10/29/2019 17:56   1910143-5 10

10/29/2019 17:59   1910157-1 10

10/29/2019 18:05   RINSE 1

10/29/2019 18:08   CCV13 1

10/29/2019 18:14   CCB13 1

10/29/2019 18:17   1910157-2 10

10/29/2019 18:20   1910157-3 10
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File Name: 131SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 18:23   1910157-4 10

10/29/2019 18:26   1910157-5 10

10/29/2019 18:29   1910157-6 10

10/29/2019 18:32   1910157-7 10

10/29/2019 18:35   1910157-8 10

10/29/2019 18:38   1910157-9 10

10/29/2019 18:41   1910157-10 10

10/29/2019 18:44   1910157-11 10

10/29/2019 18:49   RINSE 1

10/29/2019 18:52   CCV14 1

10/29/2019 18:58   CCB14 1

10/29/2019 19:01   1910157-12 10

10/29/2019 19:04   1910157-13 10

10/29/2019 19:07   1910157-14 10

10/29/2019 19:10   1910157-15 10

SS-31-NNWP05-003-09272019 10/29/2019 19:13   1910156-1 10

SS-31-NNWP05-003-09272019 10/29/2019 19:16   1910156-1SER 50

SS-31-NNWP05-003-09272019 10/29/2019 19:19   1910156-1MS 10

SS-31-NNWP05-003-09272019 10/29/2019 19:22   1910156-1MSD 10

SS-31-NNWP05-003-09272019 10/29/2019 19:25   1910156-1A 10

SS-31-NNWP05-003-09272019 10/29/2019 19:31   1910156-2 10

10/29/2019 19:37   RINSE 1

10/29/2019 19:40   CCV15 1

10/29/2019 19:46   CCB15 1

SS-31-NNWP05-004-09272019 10/29/2019 19:49   1910156-4 10

SS-31-NNWP05-004-09272019 10/29/2019 19:52   1910156-4SER 50

SS-31-NNWP05-004-09272019 10/29/2019 19:55   1910156-4MS 10

SS-31-NNWP05-004-09272019 10/29/2019 19:58   1910156-4MSD 10

SS-31-NNWP05-004-09272019 10/29/2019 20:01   1910156-4A 10

SS-31-NNWP05-004-09272019 10/29/2019 20:06   1910156-5 10

SS-31-NNWP05-005-09282019 10/29/2019 20:09   1910156-7 10

SS-31-NNWP05-005-09282019 10/29/2019 20:12   1910156-7SER 50

SS-31-NNWP05-005-09282019 10/29/2019 20:15   1910156-7MS 10

SS-31-NNWP05-005-09282019 10/29/2019 20:18   1910156-7MSD 10

10/29/2019 20:24   RINSE 1
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File Name: 166SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 20:27   CCV16 1

10/29/2019 20:33   CCB16 1

SS-31-NNWP05-005-09282019 10/29/2019 20:36   1910156-7A 10

SS-31-NNWP05-005-09282019 10/29/2019 20:42   1910156-8 10

SB-31-NNWP05-003-1.0-2.0-0 10/29/2019 20:45   1910156-10 10

SB-31-NNWP05-003-3.0-4.0-0 10/29/2019 20:48   1910156-11 10

SB-31-NNWP05-003-5.0-6.0-0 10/29/2019 20:51   1910156-12 10

SB-31-NNWP05-004-1.0-2.0-0 10/29/2019 20:54   1910156-13 10

SB-31-NNWP05-004-3.0-4.0-0 10/29/2019 20:57   1910156-14 10

SB-31-NNWP05-004-5.0-6.0-0 10/29/2019 21:00   1910156-15 10

SB-31-NNWP05-004-7.0-8.0-0 10/29/2019 21:03   1910156-16 10

SB-31-NNWP05-004-9.0-10.0- 10/29/2019 21:06- U   1910156-17 10

10/29/2019 21:12   RINSE 1

10/29/2019 21:15   CCV17 1

10/29/2019 21:20   CCB17 1

SB-31-NNWP05-004-10.0-11.0 10/29/2019 21:23- U   1910156-18 10

10/29/2019 21:26   1910158-1 10

10/29/2019 21:29   1910158-1SER 50

10/29/2019 21:32   1910158-1MS 10

10/29/2019 21:35   1910158-1MSD 10

10/29/2019 21:38   1910158-1A 10

10/29/2019 21:44   1910158-2 10

10/29/2019 21:47   1910158-4 10

10/29/2019 21:50   1910158-5 10

10/29/2019 21:53   1910158-6 10

10/29/2019 21:59   RINSE 1

10/29/2019 22:02   CCV18 1

10/29/2019 22:08   CCB18 1

10/29/2019 22:11   1910158-7 10

10/29/2019 22:14   1910158-8 10

10/29/2019 22:17   1910158-9 10

10/29/2019 22:20   1910158-9SER 50

10/29/2019 22:23   1910158-9MS 10

10/29/2019 22:26   1910158-9MSD 10

10/29/2019 22:29   1910158-9A 10
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File Name: 201SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 22:35   1910158-10 10

10/29/2019 22:38   1910158-11 10

10/29/2019 22:41   1910158-12 10

10/29/2019 22:47   CCV19 1

10/29/2019 22:53   CCB19 1

10/29/2019 22:56   1910158-13 10

10/29/2019 22:59   1910158-14 10

10/29/2019 23:02   1910158-15 10

10/29/2019 23:05   1910158-16 10

10/29/2019 23:08   1910158-17 10

10/29/2019 23:11   1910158-18 10

10/29/2019 23:14   1910158-20 10

10/29/2019 23:17   1910157-16 10

10/29/2019 23:19   1910157-17 10

10/29/2019 23:23   1910157-18 10

10/29/2019 23:28   CCV20 1

10/29/2019 23:34   CCB20 1

10/29/2019 23:37   1910157-19 10

10/29/2019 23:40   1910157-20 10

10/29/2019 23:43   1910157-22 10

10/29/2019 23:46   1910157-23 10

10/29/2019 23:49   1910157-24 10

10/29/2019 23:52   1910159-21 10

10/29/2019 23:55   1910159-22 10

10/29/2019 23:58   1910159-23 10

10/30/2019 00:01   1910159-24 10

10/30/2019 00:04   1910159-25 10

10/30/2019 00:10   CCV21 1

10/30/2019 00:16   CCB21 1

10/30/2019 00:19   1910159-26 10

10/30/2019 00:22   1910159-26SER 50

10/30/2019 00:25   1910159-26MS 10

10/30/2019 00:28   1910159-26MSD 10

10/30/2019 00:31   1910159-26A 10

10/30/2019 00:37   RINSE 1
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File Name: 236SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 00:40   RINSE 1

10/30/2019 00:43   RINSE 1

10/30/2019 00:46   RINSE 1

10/30/2019 00:49   CCV22 1

10/30/2019 00:55   CCB22 1

10/30/2019 00:58   RINSE 1

10/30/2019 01:01   RINSE 1

10/30/2019 01:04   RINSE 1

10/30/2019 01:07   RINSE 1

10/30/2019 01:10   RINSE 1

10/30/2019 01:13   RINSE 1

10/30/2019 01:16   RINSE 1

10/30/2019 01:18   RINSE 1

10/30/2019 01:21   RINSE 1

10/30/2019 01:24   RINSE 1

10/30/2019 01:27   RINSE 1
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File Name: 001CALB.
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 09:40   RINSE 1

10/30/2019 09:43   RINSE 1

10/30/2019 09:46   RINSE 1

10/30/2019 09:52   RINSE 1

10/30/2019 09:58   RINSE 1

10/30/2019 10:04   RINSE 1

10/30/2019 10:10   BLANK 1

10/30/2019 10:16   H/1000 1

10/30/2019 10:22   H/100 1

10/30/2019 10:28   H/10 1

10/30/2019 10:34   HIGH 1

10/30/2019 11:02   ICV 1

10/30/2019 11:08   ICB 1

10/30/2019 11:14   LIV 1

10/30/2019 11:17   ICSA1 1

10/30/2019 11:23   ICSAB1 1

10/30/2019 11:29   CCV1 1

10/30/2019 11:35   CCB1 1

SB-31-NNWP05-004-9.0-10.0- 10/30/2019 11:38Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1910156-17 100

SB-31-NNWP05-004-10.0-11.0 10/30/2019 11:41Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1910156-18 100

10/30/2019 11:47   CCV2 1

10/30/2019 11:53   CCB2 1

10/30/2019 11:56   IP191018-2MB 10

10/30/2019 11:59   IM191018-2LCS 10

10/30/2019 12:04   1910159-1 10

10/30/2019 12:07   1910159-2 10

10/30/2019 12:10   1910159-3 10

10/30/2019 12:13   1910159-4 10

10/30/2019 12:16   1910159-5 10

10/30/2019 12:19   1910159-6 10

10/30/2019 12:22   1910159-7 10

10/30/2019 12:25   1910159-8 10

10/30/2019 12:31   CCV3 1

10/30/2019 12:37   CCB3 1

10/30/2019 12:40   1910159-9 10
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File Name: 026SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 12:43   1910159-10 10

10/30/2019 12:46   1910159-11 10

10/30/2019 12:49   1910159-12 10

10/30/2019 12:52   1910159-13 10

10/30/2019 12:55   1910159-14 10

10/30/2019 12:58   1910159-15 10

10/30/2019 13:01   1910159-16 10

10/30/2019 13:04   1910159-17 10

10/30/2019 13:07   1910159-18 10

10/30/2019 13:13   CCV4 1

10/30/2019 13:19   CCB4 1

10/30/2019 13:22   1910159-19 10

10/30/2019 13:25   1910159-20 10

10/30/2019 13:28   1910159-20SER 50

10/30/2019 13:31   1910159-20MS 10

10/30/2019 13:33   1910159-20MSD 10

10/30/2019 13:36   1910159-20A 10

10/30/2019 13:42   RINSE 1

10/30/2019 13:45   RINSE 1

10/30/2019 13:48   CCV5 1

10/30/2019 13:54   CCB5 1

10/30/2019 13:57   IP191030-1MB 1

10/30/2019 14:00   IM191030-1LCS 1

10/30/2019 14:03   IM191030-1LCSD 1

10/30/2019 14:09   1910588-1 1

10/30/2019 14:12   1910588-2 1

10/30/2019 14:15   1910588-3 1

10/30/2019 14:22   CCV6 1

10/30/2019 14:28   CCB6 1

10/30/2019 14:31   IP191018-4MB 10

10/30/2019 14:34   IM191018-4LCS 10

10/30/2019 14:40   1910161-1 10

10/30/2019 14:43   1910161-1SER 50

10/30/2019 14:46   1910161-1MS 10

10/30/2019 14:48   1910161-1MSD 10
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File Name: 061SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 14:51   1910161-1A 10

10/30/2019 14:57   1910161-2 10

10/30/2019 15:00   1910161-3 10

10/30/2019 15:03   1910161-3SER 50

10/30/2019 15:09   CCV7 1

10/30/2019 15:15   CCB7 1

10/30/2019 15:18   1910161-3MS 10

10/30/2019 15:21   1910161-3MSD 10

10/30/2019 15:25   1910161-3A 10

10/30/2019 15:31   1910161-4 10

10/30/2019 15:34   1910161-5 10

10/30/2019 15:37   1910161-6 10

10/30/2019 15:40   1910161-7 10

10/30/2019 15:43   1910161-8 10

10/30/2019 15:46   1910161-9 10

10/30/2019 15:49   1910161-10 10

10/30/2019 15:55   CCV8 1

10/30/2019 16:01   CCB8 1

10/30/2019 16:04   1910161-11 10

10/30/2019 16:07   1910161-12 10

10/30/2019 16:10   1910161-13 10

10/30/2019 16:13   1910161-14 10

10/30/2019 16:16   1910161-15 10

10/30/2019 16:19   1910161-16 10

10/30/2019 16:22   1910161-17 10

10/30/2019 16:25   1910161-18 10

10/30/2019 16:28   1910161-19 10

10/30/2019 16:31   1910161-20 10

10/30/2019 16:36   CCV9 1

10/30/2019 16:42   CCB9 1

10/30/2019 16:45   IP191018-5MB 10

10/30/2019 16:48   IM191018-5LCS 10

10/30/2019 16:54   1910162-1 10

10/30/2019 16:57   1910162-2 10

10/30/2019 17:00   1910162-3 10
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File Name: 096SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 17:03   1910162-5 10

10/30/2019 17:06   1910162-6 10

10/30/2019 17:09   1910162-7 10

10/30/2019 17:12   1910162-8 10

10/30/2019 17:15   1910162-8SER 50

10/30/2019 17:21   CCV10 1

10/30/2019 17:27   CCB10 1

10/30/2019 17:30   1910162-8MS 10

10/30/2019 17:33   1910162-8MSD 10

10/30/2019 17:36   1910162-8A 10

10/30/2019 17:42   1910162-9 10

10/30/2019 17:45   1910162-10 10

10/30/2019 17:48   1910162-11 10

10/30/2019 17:51   1910162-13 10

10/30/2019 17:54   1910162-14 10

10/30/2019 17:57   1910162-15 10

10/30/2019 18:03   RINSE 1

10/30/2019 18:06   RINSE 1

10/30/2019 18:09   CCV11 1

10/30/2019 18:15   CCB11 1

10/30/2019 18:18   IP191021-2MB 10

10/30/2019 18:20   IM191021-2LCS 10

10/30/2019 18:26   1910243-1 10

10/30/2019 18:29   1910243-2 10

10/30/2019 18:32   1910243-3 10

10/30/2019 18:35   1910243-4 10

10/30/2019 18:38   1910243-5 10

10/30/2019 18:41   1910243-6 10

10/30/2019 18:44   1910243-7 10

10/30/2019 18:47   1910243-8 10

10/30/2019 18:53   RINSE 1

10/30/2019 18:56   CCV12 1

10/30/2019 19:02   CCB12 1

10/30/2019 19:05   1910243-9 10

10/30/2019 19:08   1910243-10 10
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File Name: 131SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 19:11   1910243-11 10

10/30/2019 19:14   1910243-12 10

10/30/2019 19:16   1910243-13 10

10/30/2019 19:19   1910243-14 10

10/30/2019 19:22   1910243-15 10

10/30/2019 19:25   1910243-15SER 50

10/30/2019 19:28   1910243-15MS 10

10/30/2019 19:31   1910243-15MSD 10

10/30/2019 19:37   RINSE 1

10/30/2019 19:40   CCV13 1

10/30/2019 19:46   CCB13 1

10/30/2019 19:49   1910243-15A 10

10/30/2019 19:55   1910243-16 10

10/30/2019 19:58   1910243-17 10

10/30/2019 20:01   1910243-18 10

10/30/2019 20:04   1910243-19 10

10/30/2019 20:07   1910243-20 10

10/30/2019 20:12   RINSE 1

10/30/2019 20:15   RINSE 1

10/30/2019 20:18   CCV14 1

10/30/2019 20:24   CCB14 1

10/30/2019 20:27   IP191021-3MB 10

10/30/2019 20:30   IM191021-3LCS 10

10/30/2019 20:36   1910144-3 10

10/30/2019 20:39   1910145-5 10

10/30/2019 20:42   1910158-3 10

10/30/2019 20:45   1910158-19 10

10/30/2019 20:48   1910243-21 10

10/30/2019 20:51   1910243-22 10

10/30/2019 20:54   1910243-23 10

10/30/2019 20:57   1910243-24 10

10/30/2019 21:03   RINSE 1

10/30/2019 21:06   CCV15 1

10/30/2019 21:12   CCB15 1

10/30/2019 21:15   1910243-25 10
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File Name: 166SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 21:18   1910243-26 10

10/30/2019 21:21   1910243-27 10

10/30/2019 21:24   1910243-28 10

10/30/2019 21:27   1910243-29 10

10/30/2019 21:29   1910243-30 10

10/30/2019 21:32   1910243-31 10

10/30/2019 21:35   1910243-32 10

10/30/2019 21:38   1910243-33 10

10/30/2019 21:41   1910243-34 10

10/30/2019 21:47   RINSE 1

10/30/2019 21:50   CCV16 1

10/30/2019 21:56   CCB16 1

10/30/2019 21:59   1910243-35 10

10/30/2019 22:02   1910243-35SER 50

10/30/2019 22:05   1910243-35MS 10

10/30/2019 22:08   1910243-35MSD 10

10/30/2019 22:11   1910243-35A 10

10/30/2019 22:17   1910243-36 10

10/30/2019 22:23   RINSE 1

10/30/2019 22:26   RINSE 1

10/30/2019 22:29   CCV17 1

10/30/2019 22:34   CCB17 1

10/30/2019 22:37Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   EX191028-3MB 10

10/30/2019 22:41Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IM191029-1LCS 10

10/30/2019 22:44Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IM191029-1LCSD 10

10/30/2019 22:49Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910427-3 10

10/30/2019 22:53Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910504-5 10

10/30/2019 22:56Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910504-6 10

10/30/2019 22:59Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910504-7 10

10/30/2019 23:02Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910504-8 10

10/30/2019 23:08   CCV18 1

10/30/2019 23:13   CCB18 1

10/30/2019 23:16- As,Se   EX191028-3MB 10

10/30/2019 23:19- As,Se   IM191029-1LCS 10

10/30/2019 23:22- As,Se   IM191029-1LCSD 10
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File Name: 201SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 23:28   ZZZ 1

10/30/2019 23:31   ZZZ 1

10/30/2019 23:34   ZZZ 1

10/30/2019 23:37   ZZZ 1

10/30/2019 23:40   ZZZ 1

10/30/2019 23:46   RINSE 1

10/30/2019 23:49   RINSE 1

10/30/2019 23:52   CCV19 1

10/30/2019 23:58   CCB19 1

10/31/2019 00:01- As,Se   1910427-3 10

10/31/2019 00:07   1910495-2 10

10/31/2019 00:10- As,Se   1910504-5 10

10/31/2019 00:16- As,Se   1910504-6 10

10/31/2019 00:22- As,Se   1910504-7 10

10/31/2019 00:28- As,Se   1910504-8 10

10/31/2019 00:34   RINSE 1

10/31/2019 00:37   RINSE 1

10/31/2019 00:40   RINSE 1

10/31/2019 00:43   RINSE 1

10/31/2019 00:46   CCV20 1

10/31/2019 00:52   CCB20 1

10/31/2019 00:55   RINSE 1

10/31/2019 00:58   RINSE 1

10/31/2019 01:01   RINSE 1

10/31/2019 01:04   RINSE 1

10/31/2019 01:07   RINSE 1

10/31/2019 01:10   RINSE 1

10/31/2019 01:13   RINSE 1

10/31/2019 01:16   RINSE 1

10/31/2019 01:19   RINSE 1

10/31/2019 01:22   RINSE 1

10/31/2019 01:25   RINSE 1

Page 7 of 7 Tuesday, November 05, 2019Date Printed:

Data Package ID: IM1910156-1

LIMS Version:  6.915
ALS -- Fort Collins

99 of 143



File Name: 001CALB.
AnalRunID: IM191024-10A1
CalibRefID: IM191024-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/24/2019

10/24/2019 08:09   RINSE 1

10/24/2019 08:12   RINSE 1

10/24/2019 08:15   RINSE 1

10/24/2019 08:20   RINSE 1

10/24/2019 08:26   RINSE 1

10/24/2019 08:32   RINSE 1

10/24/2019 08:38   BLANK 1

10/24/2019 08:44   H/1000 1

10/24/2019 08:50   H/100 1

10/24/2019 08:56   H/10 1

10/24/2019 09:02   HIGH 1

10/24/2019 09:15   ICV 1

10/24/2019 09:21   ICB 1

10/24/2019 09:27   LIV 1

10/24/2019 09:30   ICSA1 1

10/24/2019 09:36   ICSAB1 1

10/24/2019 09:42   CCV1 1

10/24/2019 09:48   CCB1 1

10/24/2019 09:51   IP191022-1MB 1

10/24/2019 09:54   IM191022-1LCS 1

10/24/2019 09:57   IM191022-1LCSD 1

10/24/2019 10:03   1910450-1 1

10/24/2019 10:06   1910450-2 1

10/24/2019 10:09   1910450-3 1

10/24/2019 10:12   1910450-4 1

10/24/2019 10:18   CCV2 1

10/24/2019 10:23   CCB2 1

10/24/2019 10:26   FP191018-3MB 10

10/24/2019 10:29   IP191022-3MB 10

10/24/2019 10:33   IM191022-3LCS 10

10/24/2019 10:39   1910298-2 10

10/24/2019 10:42   1910298-2SER 50

10/24/2019 10:45   1910298-2MS 10

10/24/2019 10:48   1910298-2MSD 10

10/24/2019 10:51   1910298-2A 10
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File Name: 026SMPL_
AnalRunID: IM191024-10A1
CalibRefID: IM191024-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/24/2019

10/24/2019 10:57   1910298-3 10

10/24/2019 11:00   1910374-1 10

10/24/2019 11:05   CCV3 1

10/24/2019 11:11   CCB3 1

10/24/2019 11:14   1910374-2 10

10/24/2019 11:17   1910374-3 10

10/24/2019 11:20   1910374-4 10

10/24/2019 11:23   1910374-5 10

10/24/2019 11:26   1910382-1 10

10/24/2019 11:29   1910383-1 10

10/24/2019 11:32   1910452-1 10

10/24/2019 11:35   1910452-2 10

10/24/2019 11:38   1910452-3 10

10/24/2019 11:41   1910452-4 10

10/24/2019 11:47   CCV4 1

10/24/2019 11:53   CCB4 1

10/24/2019 11:56   1910452-5 10

10/24/2019 11:59   1910452-6 10

10/24/2019 12:02   1910454-1 10

10/24/2019 12:08   CCV5 1

10/24/2019 12:14   CCB5 1

10/24/2019 12:17   IP191023-1MB 10

10/24/2019 12:20   IM191023-1LCS 10

10/24/2019 12:26   1910245-6 10

10/24/2019 12:29   1910245-7 10

10/24/2019 12:32   1910252-3 10

10/24/2019 12:35   1910252-3SER 50

10/24/2019 12:38   1910252-3MS 10

10/24/2019 12:41   1910252-3MSD 10

10/24/2019 12:44   1910252-3A 10

10/24/2019 12:50   1910252-7 10

10/24/2019 12:56   CCV6 1

10/24/2019 13:01   CCB6 1

10/24/2019 13:04   1910252-11 10

10/24/2019 13:07   1910252-16 10
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File Name: 061SMPL_
AnalRunID: IM191024-10A1
CalibRefID: IM191024-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/24/2019

10/24/2019 13:10   1910252-17 10

10/24/2019 13:13   1910252-23 10

10/24/2019 13:16   1910297-1 10

10/24/2019 13:19   1910297-1SER 50

10/24/2019 13:22   1910297-1MS 10

10/24/2019 13:25   1910297-1MSD 10

10/24/2019 13:28   1910297-1A 10

10/24/2019 13:34   1910297-2 10

10/24/2019 13:40   CCV7 1

10/24/2019 13:46   CCB7 1

10/24/2019 13:49   1910297-3 10

10/24/2019 13:52   1910297-4 10

10/24/2019 13:55   1910339-2 10

10/24/2019 14:01   CCV8 1

10/24/2019 14:07   CCB8 1

10/24/2019 14:10   IP191023-2MB 10

10/24/2019 14:13   IM191023-2LCS 10

10/24/2019 14:19   1910142-10 10

10/24/2019 14:22   1910143-6 10

SS-31-NNWP05-003-09272019 10/24/2019 14:25   1910156-3 10

SS-31-NNWP05-004-09272019 10/24/2019 14:28   1910156-6 10

SS-31-NNWP05-005-09282019 10/24/2019 14:31   1910156-9 10

10/24/2019 14:34   1910160-5 10

10/24/2019 14:37   1910160-13 10

10/24/2019 14:40   1910162-4 10

10/24/2019 14:46   CCV9 1

10/24/2019 14:52   CCB9 1

10/24/2019 14:55   1910162-12 10

10/24/2019 14:58   1910198-2 10

10/24/2019 15:01   1910198-2SER 50

10/24/2019 15:04   1910198-2MS 10

10/24/2019 15:07   1910198-2MSD 10

10/24/2019 15:10   1910198-2A 10

10/24/2019 15:15   1910198-3 10

10/24/2019 15:18   1910198-4 10

Page 3 of 7 Tuesday, November 05, 2019Date Printed:

Data Package ID: IM1910156-2

LIMS Version:  6.915
ALS -- Fort Collins

102 of 143



File Name: 096SMPL_
AnalRunID: IM191024-10A1
CalibRefID: IM191024-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/24/2019

10/24/2019 15:22   1910198-5 10

10/24/2019 15:25   1910198-6 10

10/24/2019 15:30   CCV10 1

10/24/2019 15:36   CCB10 1

10/24/2019 15:39   1910198-7 10

10/24/2019 15:45   CCV11 1

10/24/2019 15:51   CCB11 1

10/24/2019 15:54   IP191004-6MB 10

10/24/2019 15:57   IM191004-6LCS 10

10/24/2019 16:03   1910034-1 10

10/24/2019 16:06   1910034-2 10

10/24/2019 16:09   1910034-3 10

10/24/2019 16:12   1910034-3SER 50

10/24/2019 16:15   1910034-3MS 10

10/24/2019 16:18   1910034-3MSD 10

10/24/2019 16:21   1910034-3A 10

10/24/2019 16:27   1910034-4 10

10/24/2019 16:33   CCV12 1

10/24/2019 16:39   CCB12 1

10/24/2019 16:42   1910034-5 10

10/24/2019 16:45   1910034-6 10

10/24/2019 16:48   1910034-7 10

10/24/2019 16:51   1910034-8 10

10/24/2019 16:54   1910034-9 10

10/24/2019 16:57   1910034-10 10

10/24/2019 17:00   1910034-11 10

10/24/2019 17:03   1910034-12 10

10/24/2019 17:06   1910034-13 10

10/24/2019 17:09   1910034-14 10

10/24/2019 17:14   CCV13 1

10/24/2019 17:20   CCB13 1

10/24/2019 17:23   1910034-15 10

10/24/2019 17:26   1910034-16 10

10/24/2019 17:29   1910034-17 10

10/24/2019 17:32   1910034-18 10
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File Name: 131SMPL_
AnalRunID: IM191024-10A1
CalibRefID: IM191024-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/24/2019

10/24/2019 17:35   1910034-19 10

10/24/2019 17:38   1910034-20 10

10/24/2019 17:44   CCV14 1

10/24/2019 17:50   CCB14 1

10/24/2019 17:53   IP191004-7MB 10

10/24/2019 17:56   IM191004-7LCS 10

10/24/2019 18:02   1910032-1 10

10/24/2019 18:05   1910032-2 10

10/24/2019 18:08   1910032-3 10

10/24/2019 18:11   1910032-3SER 50

10/24/2019 18:14   1910032-3MS 10

10/24/2019 18:17   1910032-3MSD 10

10/24/2019 18:20   1910032-3A 10

10/24/2019 18:26   1910032-4 10

10/24/2019 18:31   CCV15 1

10/24/2019 18:37   CCB15 1

10/24/2019 18:40   1910032-6 10

10/24/2019 18:43   1910032-7 10

10/24/2019 18:46   1910032-8 10

10/24/2019 18:49   1910032-9 10

10/24/2019 18:52   1910032-10 10

10/24/2019 18:55   1910032-11 10

10/24/2019 19:01   CCV16 1

10/24/2019 19:07   CCB16 1

10/24/2019 19:10   IP191017-5MB 10

10/24/2019 19:13   IM191017-5LCS 10

10/24/2019 19:19   1910141-1 10

10/24/2019 19:22   1910141-2 10

10/24/2019 19:25   1910142-1 10

10/24/2019 19:28   1910142-2 10

10/24/2019 19:31   1910142-4 10

10/24/2019 19:34   1910142-4SER 50

10/24/2019 19:37   1910142-4MS 10

10/24/2019 19:40   1910142-4MSD 10

10/24/2019 19:46   CCV17 1
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File Name: 166SMPL_
AnalRunID: IM191024-10A1
CalibRefID: IM191024-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/24/2019

10/24/2019 19:52   CCB17 1

10/24/2019 19:55   1910142-4A 10

10/24/2019 20:01   1910142-5 10

10/24/2019 20:04   1910142-6 10

10/24/2019 20:07   1910142-8 10

10/24/2019 20:10   1910142-9 10

10/24/2019 20:13   1910144-1 10

10/24/2019 20:16   1910144-2 10

10/24/2019 20:19   1910145-1 10

10/24/2019 20:22   1910145-2 10

10/24/2019 20:25   1910145-3 10

10/24/2019 20:31   CCV18 1

10/24/2019 20:36   CCB18 1

10/24/2019 20:39   1910145-4 10

10/24/2019 20:42   1910146-1 10

10/24/2019 20:45   1910146-2 10

10/24/2019 20:49   1910146-3 10

10/24/2019 20:52   1910146-4 10

10/24/2019 20:55   1910147-1 10

10/24/2019 21:00   CCV19 1

10/24/2019 21:06   CCB19 1

10/24/2019 21:09   IP191014-2MB 10

10/24/2019 21:12   IM191014-2LCS 10

10/24/2019 21:18   1909586-1 10

10/24/2019 21:21   1909586-2 100

10/24/2019 21:24   1909586-3 10

10/24/2019 21:27   1909586-4 10

10/24/2019 21:30   1909586-5 10

10/24/2019 21:33   1909586-6 10

10/24/2019 21:36   1909586-7 10

10/24/2019 21:39   1909586-8 100

10/24/2019 21:45   CCV20 1

10/24/2019 21:51   CCB20 1

10/24/2019 21:54   1909586-9 100

10/24/2019 21:57   1909586-10 100
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File Name: 201SMPL_
AnalRunID: IM191024-10A1
CalibRefID: IM191024-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/24/2019

10/24/2019 22:00   1909586-11 100

10/24/2019 22:03   1909586-12 100

10/24/2019 22:06   1909586-13 100

10/24/2019 22:09   1909586-14 100

10/24/2019 22:12   1909586-15 100

10/24/2019 22:15   1909586-16 10

10/24/2019 22:18   1909586-17 100

10/24/2019 22:24   RINSE 1

10/24/2019 22:27   RINSE 1

10/24/2019 22:30   RINSE 1

10/24/2019 22:33   RINSE 1

10/24/2019 22:36   CCV21 1

10/24/2019 22:42   CCB21 1

10/24/2019 22:45   RINSE 1

10/24/2019 22:48   RINSE 1

10/24/2019 22:51   RINSE 1

10/24/2019 22:54   RINSE 1

10/24/2019 22:57   RINSE 1

10/24/2019 23:00   RINSE 1

10/24/2019 23:03   RINSE 1

10/24/2019 23:06   RINSE 1

10/24/2019 23:09   RINSE 1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7470A    

Mercury

Date Analyzed: 14-Oct-19

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 14-Oct-19

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG191014-1
% Moisture: N/A

ml
ml

Run ID: HG191014-1A2
QCBatchID: HG191014-1-1

Method Blank

Lab ID: HG191014-1MB

MG/LResult Units:

File Name: HG191014-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.00021 0.000060.00006 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7470A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/14/2019

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 10/14/2019

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG191014-1
% Moisture: N/A

ml
ml

Run ID: HG191014-1A2
QCBatchID: HG191014-1-1

Lab ID: HG191014-1LCS

MG/LResult Units:
Clean DF: 1

File Name: HG191014-1Prep Method: METHOD

MERCURY 0.001 0.00020.00101 101 80 - 120%7439-97-6
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Prep Batch ID:  HG191014-1

Start Date: 10/14/19
Start Time: 7:31

End Date: 10/14/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/14/19

Time Validated: 9:23

Batch Created By: afs

Date Created: 10/14/19

Time Created: 7:31Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191014-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 20 20 1910143XXXXXXHG191014-1

LCS WATER NONE 1XXXXXX 20 20 1910143XXXXXXHG191014-1

MS WATER NONE 1XXXXXX 20 20 1910143XXXXXX1910143-6

MSD WATER NONE 1XXXXXX 20 20 1910143XXXXXX1910143-6

SMP WATER NONE 1XXXXXX 20 20 1910140XXXXXX1910140-1

SMP WATER NONE 1XXXXXX 20 20 1910140XXXXXX1910140-2

SMP WATER NONE 1XXXXXX 20 20 1910140XXXXXX1910140-3

SMP WATER NONE 1XXXXXX 20 20 1910140XXXXXX1910140-4

SMP WATER NONE 1XXXXXX 20 20 1910143XXXXXX1910143-6

SMP WATER NONE 1XXXXXX 20 20 1910144XXXXXX1910144-3

SMP WATER NONE 1XXXXXX 20 20 1910145XXXXXX1910145-5

SMP WATER NONE 19/27/2019 20 20 1910156SS-31-NNWP05-003-09272019-1910156-3

SMP WATER NONE 19/27/2019 20 20 1910156SS-31-NNWP05-004-09272019-1910156-6

SMP WATER NONE 19/28/2019 20 20 1910156SS-31-NNWP05-005-09282019-1910156-9

SMP WATER NONE 1XXXXXX 20 20 1910158XXXXXX1910158-19

SMP WATER NONE 1XXXXXX 20 20 1910158XXXXXX1910158-3

SMP WATER NONE 1XXXXXX 20 20 1910160XXXXXX1910160-5

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7470

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Run ID: HG191014-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.000998 100 90 - 110ICV Initial Calibration 10/14/2019 13:07

N/A0.002 0.00020.00199 99 80 - 120CCV1 Continuing Calibration 10/14/2019 13:33

N/A0.002 0.00020.00200 100 80 - 120CCV2 Continuing Calibration 10/14/2019 14:00

N/A0.002 0.00020.00192 96 80 - 120CCV3 Continuing Calibration 10/14/2019 14:19
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7470

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Run ID: HG191014-1A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U10/14/2019Initial Calibration 13:09

CCB1 0.0000707 0.0002 U10/14/2019Continuing Calibration 13:35

CCB2 0.0000707 0.0002 U10/14/2019Continuing Calibration 14:02

CCB3 0.0000707 0.0002 U10/14/2019Continuing Calibration 14:21
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG191014-1
AnalRunID: HG191014-1A1
CalibRefID: HG191014-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/14/2019

10/14/2019 12:52CA

10/14/2019 12:54StanDUP

10/14/2019 12:56StanDUP

10/14/2019 12:58StanDUP

10/14/2019 13:00StanDUP

10/14/2019 13:02StanDUP

10/14/2019 13:05StanDUP

10/14/2019 13:07ICV 1

10/14/2019 13:09ICB 1

10/14/2019 13:12CRA1 1

10/14/2019 13:14HG191014-1MB 1

10/14/2019 13:16EX191010-2MB 1

10/14/2019 13:18HG191014-1LCS 1

10/14/2019 13:201910140-1 1

10/14/2019 13:221910140-2 1

10/14/2019 13:251910140-3 1

10/14/2019 13:271910140-4 1

10/14/2019 13:291910143-6 1

10/14/2019 13:311910143-6MS 1

10/14/2019 13:33CCV1 1

10/14/2019 13:35CCB1 1

10/14/2019 13:381910143-6MSD 1

10/14/2019 13:401910144-3 1

10/14/2019 13:431910145-5 1

10/14/2019 13:451910154-2 1

SS-31-NNWP05-003-09272019 10/14/2019 13:471910156-3 1

SS-31-NNWP05-004-09272019 10/14/2019 13:491910156-6 1

SS-31-NNWP05-005-09282019 10/14/2019 13:521910156-9 1

10/14/2019 13:541910158-3 1

10/14/2019 13:561910158-19 1

10/14/2019 13:581910160-5 1

10/14/2019 14:00CCV2 1

10/14/2019 14:02CCB2 1

10/14/2019 14:051910191-7 1

10/14/2019 14:071910191-8 1
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File Name: HG191014-1
AnalRunID: HG191014-1A1
CalibRefID: HG191014-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/14/2019

10/14/2019 14:091910191-9 1

10/14/2019 14:111910191-10 1

10/14/2019 14:131910191-11 1

10/14/2019 14:151910191-12 1

10/14/2019 14:19CCV3 1

10/14/2019 14:21CCB3 1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7471B    

Mercury

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-2
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-2-1

Method Blank

Lab ID: HG191017-2MB

MG/KGResult Units:

File Name: HG191022-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.011 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7471B    

Mercury

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-3
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-3-1

Method Blank

Lab ID: HG191017-3MB

MG/KGResult Units:

File Name: HG191022-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.0023 J

Page 2 of 4Tuesday, November 05, 2019Date Printed:

Data Package ID: hg1910156-1

LIMS Version:  6.915

ALS -- Fort Collins

116 of 143



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7471B    

Mercury

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-4
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-4-1

Method Blank

Lab ID: HG191017-4MB

MG/KGResult Units:

File Name: HG191022-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.0081 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7471B    

Mercury

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-5
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-5-1

Method Blank

Lab ID: HG191017-5MB

MG/KGResult Units:

File Name: HG191022-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.0072 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7471B    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-2
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-2-1

Lab ID: HG191017-2LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191022-2Prep Method: METHOD

MERCURY 0.167 0.03330.189 113 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-3
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-3-1

Lab ID: HG191017-3LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191022-2Prep Method: METHOD

MERCURY 0.167 0.03330.186 112 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-4
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-4-1

Lab ID: HG191017-4LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191022-2Prep Method: METHOD

MERCURY 0.167 0.03330.18 108 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-5
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-5-1

Lab ID: HG191017-5LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191022-2Prep Method: METHOD

MERCURY 0.167 0.03330.183 110 80 - 120%7439-97-6

Page 4 of 4Tuesday, November 05, 2019Date Printed:

Data Package ID: hg1910156-1

LIMS Version:  6.915

ALS -- Fort Collins

122 of 143



Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7471B    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 22-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 0.606
Final Volume: 100

Prep Batch: HG191017-3
% Moisture: 0.4

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-3-1

LabID: 1910156-1MS
Field ID: SS-31-NNWP05-003-09272

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191022-2

MERCURY 0.3320.0332 103 80 - 120%7439-97-6 0.0042 J 0.347

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 22-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 0.607
Final Volume: 100

Prep Batch: HG191017-3
% Moisture: 0.4

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-3-1

LabID: 1910156-1MSD
Field ID: SS-31-NNWP05-003-09272

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191022-2

MERCURY 200.0331 07439-97-6 1030.347 0.331
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7471B    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 22-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 0.608
Final Volume: 100

Prep Batch: HG191017-4
% Moisture: 0.5

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-4-1

LabID: 1910156-4MS
Field ID: SS-31-NNWP05-004-09272

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191022-2

MERCURY 0.330.033 106 80 - 120%7439-97-6 0.0099 J 0.36

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 22-Oct-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 0.608
Final Volume: 100

Prep Batch: HG191017-4
% Moisture: 0.5

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-4-1

LabID: 1910156-4MSD
Field ID: SS-31-NNWP05-004-09272

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191022-2

MERCURY 200.033 17439-97-6 1050.356 0.33
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Method SW7471B    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 22-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 0.611
Final Volume: 100

Prep Batch: HG191017-5
% Moisture: 0.6

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-5-1

LabID: 1910156-7MS
Field ID: SS-31-NNWP05-005-09282

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191022-2

MERCURY 0.3290.0329 106 80 - 120%7439-97-6 0.0098 J 0.358

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 22-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 0.609
Final Volume: 100

Prep Batch: HG191017-5
% Moisture: 0.6

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-5-1

LabID: 1910156-7MSD
Field ID: SS-31-NNWP05-005-09282

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191022-2

MERCURY 200.0331 17439-97-6 1060.36 0.331

Page 3 of 3Tuesday, November 05, 2019Date Printed:

Data Package ID: hg1910156-1

LIMS Version:  6.915

ALS -- Fort Collins

125 of 143



Prep Batch ID:  HG191017-2

Start Date: 10/17/19
Start Time: 8:28

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:09

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:29Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191017-2-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1910143XXXXXXHG191017-2

LCS SOIL NONE 1XXXXXX 0.6 100 1910143XXXXXXHG191017-2

MS SOIL NONE 1XXXXXX 0.603 100 1910143XXXXXX1910143-2

MSD SOIL NONE 1XXXXXX 0.601 100 1910143XXXXXX1910143-2

SMP SOIL NONE 1XXXXXX 0.604 100 1910143XXXXXX1910143-2

SMP SOIL NONE 1XXXXXX 0.605 100 1910145XXXXXX1910145-4

SMP SOIL NONE 1XXXXXX 0.603 100 1910146XXXXXX1910146-1

SMP SOIL NONE 1XXXXXX 0.603 100 1910146XXXXXX1910146-2

SMP SOIL NONE 1XXXXXX 0.602 100 1910146XXXXXX1910146-3

SMP SOIL NONE 1XXXXXX 0.6 100 1910146XXXXXX1910146-4

SMP SOIL NONE 1XXXXXX 0.606 100 1910147XXXXXX1910147-1

SMP SOIL NONE 19/28/2019 0.604 100 1910156SB-31-NNWP05-003-1.0-2.0-0921910156-10

SMP SOIL NONE 19/28/2019 0.6 100 1910156SB-31-NNWP05-003-3.0-4.0-0921910156-11

SMP SOIL NONE 19/28/2019 0.607 100 1910156SB-31-NNWP05-003-5.0-6.0-0921910156-12

SMP SOIL NONE 19/28/2019 0.603 100 1910156SB-31-NNWP05-004-1.0-2.0-0921910156-13

SMP SOIL NONE 19/28/2019 0.603 100 1910156SB-31-NNWP05-004-3.0-4.0-0921910156-14

SMP SOIL NONE 19/28/2019 0.605 100 1910156SB-31-NNWP05-004-5.0-6.0-0921910156-15

SMP SOIL NONE 19/28/2019 0.602 100 1910156SB-31-NNWP05-004-7.0-8.0-0921910156-16

SMP SOIL NONE 19/28/2019 0.602 100 1910156SB-31-NNWP05-004-9.0-10.0-091910156-17

SMP SOIL NONE 19/28/2019 0.6 100 1910156SB-31-NNWP05-004-10.0-11.0-01910156-18

SMP SOIL NONE 19/27/2019 0.609 100 1910156SS-31-NNWP05-003-09272019-1910156-2

SMP SOIL NONE 19/27/2019 0.6 100 1910156SS-31-NNWP05-004-09272019-1910156-5

SMP SOIL NONE 19/28/2019 0.606 100 1910156SS-31-NNWP05-005-09282019-1910156-8

SMP SOIL NONE 1XXXXXX 0.605 100 1910157XXXXXX1910157-8
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Prep Batch ID:  HG191017-2

Start Date: 10/17/19
Start Time: 8:28

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:09

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:29Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Prep Batch ID:  HG191017-3

Start Date: 10/17/19
Start Time: 8:31

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:10

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:31Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191017-3-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-3

LCS SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-3

MS SOIL NONE 19/27/2019 0.606 100 1910156SS-31-NNWP05-003-092720191910156-1

MSD SOIL NONE 19/27/2019 0.607 100 1910156SS-31-NNWP05-003-092720191910156-1

SMP SOIL NONE 19/27/2019 0.604 100 1910156SS-31-NNWP05-003-092720191910156-1

SMP SOIL NONE 1XXXXXX 0.602 100 1910157XXXXXX1910157-1

SMP SOIL NONE 1XXXXXX 0.6 100 1910157XXXXXX1910157-10

SMP SOIL NONE 1XXXXXX 0.608 100 1910157XXXXXX1910157-11

SMP SOIL NONE 1XXXXXX 0.603 100 1910157XXXXXX1910157-12

SMP SOIL NONE 1XXXXXX 0.602 100 1910157XXXXXX1910157-13

SMP SOIL NONE 1XXXXXX 0.602 100 1910157XXXXXX1910157-14

SMP SOIL NONE 1XXXXXX 0.603 100 1910157XXXXXX1910157-15

SMP SOIL NONE 1XXXXXX 0.609 100 1910157XXXXXX1910157-16

SMP SOIL NONE 1XXXXXX 0.6 100 1910157XXXXXX1910157-17

SMP SOIL NONE 1XXXXXX 0.6 100 1910157XXXXXX1910157-18

SMP SOIL NONE 1XXXXXX 0.6 100 1910157XXXXXX1910157-19

SMP SOIL NONE 1XXXXXX 0.601 100 1910157XXXXXX1910157-2

SMP SOIL NONE 1XXXXXX 0.6 100 1910157XXXXXX1910157-20

SMP SOIL NONE 1XXXXXX 0.601 100 1910157XXXXXX1910157-3

SMP SOIL NONE 1XXXXXX 0.609 100 1910157XXXXXX1910157-4

SMP SOIL NONE 1XXXXXX 0.602 100 1910157XXXXXX1910157-5

SMP SOIL NONE 1XXXXXX 0.601 100 1910157XXXXXX1910157-6

SMP SOIL NONE 1XXXXXX 0.6 100 1910157XXXXXX1910157-7

SMP SOIL NONE 1XXXXXX 0.601 100 1910157XXXXXX1910157-9
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Prep Batch ID:  HG191017-3

Start Date: 10/17/19
Start Time: 8:31

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:10

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:31Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Prep Batch ID:  HG191017-4

Start Date: 10/17/19
Start Time: 8:33

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:11

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:33Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191017-4-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-4

LCS SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-4

MS SOIL NONE 19/27/2019 0.608 100 1910156SS-31-NNWP05-004-092720191910156-4

MSD SOIL NONE 19/27/2019 0.608 100 1910156SS-31-NNWP05-004-092720191910156-4

SMP SOIL NONE 19/27/2019 0.604 100 1910156SS-31-NNWP05-004-092720191910156-4

SMP SOIL NONE 1XXXXXX 0.601 100 1910157XXXXXX1910157-22

SMP SOIL NONE 1XXXXXX 0.602 100 1910157XXXXXX1910157-23

SMP SOIL NONE 1XXXXXX 0.609 100 1910157XXXXXX1910157-24

SMP SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXX1910158-10

SMP SOIL NONE 1XXXXXX 0.604 100 1910158XXXXXX1910158-11

SMP SOIL NONE 1XXXXXX 0.604 100 1910158XXXXXX1910158-12

SMP SOIL NONE 1XXXXXX 0.602 100 1910158XXXXXX1910158-13

SMP SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXX1910158-14

SMP SOIL NONE 1XXXXXX 0.604 100 1910158XXXXXX1910158-15

SMP SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXX1910158-16

SMP SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXX1910158-17

SMP SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXX1910158-18

SMP SOIL NONE 1XXXXXX 0.603 100 1910158XXXXXX1910158-2

SMP SOIL NONE 1XXXXXX 0.601 100 1910158XXXXXX1910158-20

SMP SOIL NONE 1XXXXXX 0.609 100 1910158XXXXXX1910158-4

SMP SOIL NONE 1XXXXXX 0.608 100 1910158XXXXXX1910158-5

SMP SOIL NONE 1XXXXXX 0.604 100 1910158XXXXXX1910158-6

SMP SOIL NONE 1XXXXXX 0.602 100 1910158XXXXXX1910158-7

SMP SOIL NONE 1XXXXXX 0.603 100 1910158XXXXXX1910158-8
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Prep Batch ID:  HG191017-4

Start Date: 10/17/19
Start Time: 8:33

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:11

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:33Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Prep Batch ID:  HG191017-5

Start Date: 10/17/19
Start Time: 8:35

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:12

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:35Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191017-5-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-5

LCS SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-5

MS SOIL NONE 19/28/2019 0.611 100 1910156SS-31-NNWP05-005-092820191910156-7

MSD SOIL NONE 19/28/2019 0.609 100 1910156SS-31-NNWP05-005-092820191910156-7

SMP SOIL NONE 19/28/2019 0.606 100 1910156SS-31-NNWP05-005-092820191910156-7

SMP SOIL NONE 1XXXXXX 0.604 100 1910159XXXXXX1910159-1

SMP SOIL NONE 1XXXXXX 0.608 100 1910159XXXXXX1910159-10

SMP SOIL NONE 1XXXXXX 0.602 100 1910159XXXXXX1910159-11

SMP SOIL NONE 1XXXXXX 0.606 100 1910159XXXXXX1910159-12

SMP SOIL NONE 1XXXXXX 0.604 100 1910159XXXXXX1910159-13

SMP SOIL NONE 1XXXXXX 0.6 100 1910159XXXXXX1910159-14

SMP SOIL NONE 1XXXXXX 0.6 100 1910159XXXXXX1910159-15

SMP SOIL NONE 1XXXXXX 0.6 100 1910159XXXXXX1910159-16

SMP SOIL NONE 1XXXXXX 0.6 100 1910159XXXXXX1910159-17

SMP SOIL NONE 1XXXXXX 0.6 100 1910159XXXXXX1910159-18

SMP SOIL NONE 1XXXXXX 0.6 100 1910159XXXXXX1910159-19

SMP SOIL NONE 1XXXXXX 0.609 100 1910159XXXXXX1910159-2

SMP SOIL NONE 1XXXXXX 0.603 100 1910159XXXXXX1910159-3

SMP SOIL NONE 1XXXXXX 0.604 100 1910159XXXXXX1910159-4

SMP SOIL NONE 1XXXXXX 0.602 100 1910159XXXXXX1910159-5

SMP SOIL NONE 1XXXXXX 0.607 100 1910159XXXXXX1910159-6

SMP SOIL NONE 1XXXXXX 0.6 100 1910159XXXXXX1910159-7

SMP SOIL NONE 1XXXXXX 0.6 100 1910159XXXXXX1910159-8

SMP SOIL NONE 1XXXXXX 0.6 100 1910159XXXXXX1910159-9
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Prep Batch ID:  HG191017-5

Start Date: 10/17/19
Start Time: 8:35

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:12

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:35Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Run ID: HG191022-2A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00102 102 90 - 110ICV Initial Calibration 10/22/2019 4:47

N/A0.002 0.00020.00214 107 80 - 120CCV2 Continuing Calibration 10/22/2019 5:38

N/A0.002 0.00020.00209 104 80 - 120CCV3 Continuing Calibration 10/22/2019 6:04

N/A0.002 0.00020.00208 104 80 - 120CCV4 Continuing Calibration 10/22/2019 6:30

N/A0.002 0.00020.00213 107 80 - 120CCV5 Continuing Calibration 10/22/2019 6:56

N/A0.002 0.00020.00212 106 80 - 120CCV6 Continuing Calibration 10/22/2019 7:21

N/A0.002 0.00020.00210 105 80 - 120CCV7 Continuing Calibration 10/22/2019 7:47

N/A0.002 0.00020.00212 106 80 - 120CCV8 Continuing Calibration 10/22/2019 8:13

N/A0.002 0.00020.00214 107 80 - 120CCV9 Continuing Calibration 10/22/2019 8:39

N/A0.002 0.00020.00211 105 80 - 120CCV10 Continuing Calibration 10/22/2019 9:05

N/A0.002 0.00020.00212 106 80 - 120CCV11 Continuing Calibration 10/22/2019 9:30
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Run ID: HG191022-2A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U10/22/2019Initial Calibration 4:49

CCB2 0.0000707 0.0002 U10/22/2019Continuing Calibration 5:41

CCB3 0.0000707 0.0002 U10/22/2019Continuing Calibration 6:06

CCB4 0.0000707 0.0002 U10/22/2019Continuing Calibration 6:32

CCB5 0.0000707 0.0002 U10/22/2019Continuing Calibration 6:58

CCB6 0.0000707 0.0002 U10/22/2019Continuing Calibration 7:24

CCB7 0.0000707 0.0002 U10/22/2019Continuing Calibration 7:49

CCB8 0.0000707 0.0002 U10/22/2019Continuing Calibration 8:15

CCB9 0.0000707 0.0002 U10/22/2019Continuing Calibration 8:41

CCB10 0.0000707 0.0002 U10/22/2019Continuing Calibration 9:07

CCB11 0.0000707 0.0002 U10/22/2019Continuing Calibration 9:33
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 4:32CA

10/22/2019 4:34StanDUP

10/22/2019 4:36StanDUP

10/22/2019 4:38StanDUP

10/22/2019 4:40StanDUP

10/22/2019 4:43StanDUP

10/22/2019 4:45StanDUP

10/22/2019 4:47ICV 1

10/22/2019 4:49ICB 1

10/22/2019 4:51CRA1 1

10/22/2019 4:53HG191017-1MB 1

10/22/2019 4:55HG191017-1LCS 1

10/22/2019 4:581910141-1 1

10/22/2019 5:001910141-2 1

10/22/2019 5:021910142-1 1

10/22/2019 5:041910142-2 1

10/22/2019 5:061910142-3 1

10/22/2019 5:081910142-4 1

10/22/2019 5:101910142-4MS 1

10/22/2019 5:13CCV1 1

10/22/2019 5:15CCB1 1

10/22/2019 5:171910142-4MSD 1

10/22/2019 5:191910142-5 1

10/22/2019 5:211910142-6 1

10/22/2019 5:231910142-7 1

10/22/2019 5:261910142-8 1

10/22/2019 5:281910142-9 1

10/22/2019 5:301910143-1 1

10/22/2019 5:321910143-3 1

10/22/2019 5:341910143-4 1

10/22/2019 5:361910143-5 1

10/22/2019 5:38CCV2 1

10/22/2019 5:41CCB2 1

10/22/2019 5:431910144-1 1

10/22/2019 5:451910144-2 1
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 5:471910145-1 1

10/22/2019 5:491910145-2 1

10/22/2019 5:511910145-3 1

10/22/2019 5:53HG191017-2MB 1

10/22/2019 5:56HG191017-2LCS 1

10/22/2019 5:581910143-2 1

10/22/2019 6:001910143-2MS 1

10/22/2019 6:021910143-2MSD 1

10/22/2019 6:04CCV3 1

10/22/2019 6:06CCB3 1

10/22/2019 6:081910145-4 1

10/22/2019 6:111910146-1 1

10/22/2019 6:131910146-2 1

10/22/2019 6:151910146-3 1

10/22/2019 6:171910146-4 1

10/22/2019 6:191910147-1 1

SS-31-NNWP05-003-09272019 10/22/2019 6:211910156-2 1

SS-31-NNWP05-004-09272019 10/22/2019 6:231910156-5 1

SS-31-NNWP05-005-09282019 10/22/2019 6:261910156-8 1

SB-31-NNWP05-003-1.0-2.0-0 10/22/2019 6:281910156-10 1

10/22/2019 6:30CCV4 1

10/22/2019 6:32CCB4 1

SB-31-NNWP05-003-3.0-4.0-0 10/22/2019 6:341910156-11 1

SB-31-NNWP05-003-5.0-6.0-0 10/22/2019 6:361910156-12 1

SB-31-NNWP05-004-1.0-2.0-0 10/22/2019 6:381910156-13 1

SB-31-NNWP05-004-3.0-4.0-0 10/22/2019 6:411910156-14 1

SB-31-NNWP05-004-5.0-6.0-0 10/22/2019 6:431910156-15 1

SB-31-NNWP05-004-7.0-8.0-0 10/22/2019 6:451910156-16 1

SB-31-NNWP05-004-9.0-10.0- 10/22/2019 6:471910156-17 1

SB-31-NNWP05-004-10.0-11.0 10/22/2019 6:491910156-18 1

10/22/2019 6:511910157-8 1

10/22/2019 6:53HG191017-3MB 1

10/22/2019 6:56CCV5 1

10/22/2019 6:58CCB5 1

10/22/2019 7:00HG191017-3LCS 1
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

SS-31-NNWP05-003-09272019 10/22/2019 7:021910156-1 1

SS-31-NNWP05-003-09272019 10/22/2019 7:041910156-1MS 1

SS-31-NNWP05-003-09272019 10/22/2019 7:061910156-1MSD 1

10/22/2019 7:081910157-1 1

10/22/2019 7:111910157-2 1

10/22/2019 7:131910157-3 1

10/22/2019 7:151910157-4 1

10/22/2019 7:171910157-5 1

10/22/2019 7:191910157-6 1

10/22/2019 7:21CCV6 1

10/22/2019 7:24CCB6 1

10/22/2019 7:261910157-7 1

10/22/2019 7:281910157-9 1

10/22/2019 7:301910157-10 1

10/22/2019 7:321910157-11 1

10/22/2019 7:341910157-12 1

10/22/2019 7:361910157-13 1

10/22/2019 7:391910157-14 1

10/22/2019 7:411910157-15 1

10/22/2019 7:431910157-16 1

10/22/2019 7:451910157-17 1

10/22/2019 7:47CCV7 1

10/22/2019 7:49CCB7 1

10/22/2019 7:511910157-18 1

10/22/2019 7:541910157-19 1

10/22/2019 7:561910157-20 1

10/22/2019 7:58HG191017-4MB 1

10/22/2019 8:00HG191017-4LCS 1

SS-31-NNWP05-004-09272019 10/22/2019 8:021910156-4 1

SS-31-NNWP05-004-09272019 10/22/2019 8:041910156-4MS 1

SS-31-NNWP05-004-09272019 10/22/2019 8:061910156-4MSD 1

10/22/2019 8:091910157-22 1

10/22/2019 8:111910157-23 1

10/22/2019 8:13CCV8 1

10/22/2019 8:15CCB8 1

Page 3 of 7 Tuesday, November 05, 2019Date Printed:

Data Package ID: HG1910156-1

LIMS Version:  6.915
ALS -- Fort Collins

139 of 143



File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 8:171910157-24 1

10/22/2019 8:191910158-2 1

10/22/2019 8:221910158-4 1

10/22/2019 8:241910158-5 1

10/22/2019 8:261910158-6 1

10/22/2019 8:281910158-7 1

10/22/2019 8:301910158-8 1

10/22/2019 8:321910158-10 1

10/22/2019 8:341910158-11 1

10/22/2019 8:371910158-12 1

10/22/2019 8:39CCV9 1

10/22/2019 8:41CCB9 1

10/22/2019 8:431910158-13 1

10/22/2019 8:451910158-14 1

10/22/2019 8:471910158-15 1

10/22/2019 8:501910158-16 1

10/22/2019 8:521910158-17 1

10/22/2019 8:541910158-18 1

10/22/2019 8:561910158-20 1

10/22/2019 8:58HG191017-5MB 1

10/22/2019 9:00HG191017-5LCS 1

SS-31-NNWP05-005-09282019 10/22/2019 9:021910156-7 1

10/22/2019 9:05CCV10 1

10/22/2019 9:07CCB10 1

SS-31-NNWP05-005-09282019 10/22/2019 9:091910156-7MS 1

SS-31-NNWP05-005-09282019 10/22/2019 9:111910156-7MSD 1

10/22/2019 9:131910159-1 1

10/22/2019 9:151910159-2 1

10/22/2019 9:181910159-3 1

10/22/2019 9:201910159-4 1

10/22/2019 9:221910159-5 1

10/22/2019 9:241910159-6 1

10/22/2019 9:261910159-7 1

10/22/2019 9:281910159-8 1

10/22/2019 9:30CCV11 1

Page 4 of 7 Tuesday, November 05, 2019Date Printed:

Data Package ID: HG1910156-1

LIMS Version:  6.915
ALS -- Fort Collins
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 9:33CCB11 1

10/22/2019 9:351910159-9 1

10/22/2019 9:371910159-10 1

10/22/2019 9:391910159-11 1

10/22/2019 9:411910159-12 1

10/22/2019 9:431910159-13 1

10/22/2019 9:461910159-14 1

10/22/2019 9:481910159-15 1

10/22/2019 9:501910159-16 1

10/22/2019 9:521910159-17 1

10/22/2019 9:541910159-18 1

10/22/2019 9:56CCV12 1

10/22/2019 9:59CCB12 1

10/22/2019 10:011910159-19 1

10/22/2019 10:03HG191017-6MB 1

10/22/2019 10:05HG191017-6LCS 1

10/22/2019 10:071910158-1 1

10/22/2019 10:091910158-1MS 1

10/22/2019 10:111910158-1MSD 1

10/22/2019 10:141910159-20 1

10/22/2019 10:161910159-21 1

10/22/2019 10:181910159-22 1

10/22/2019 10:201910159-23 1

10/22/2019 10:22CCV13 1

10/22/2019 10:24CCB13 1

10/22/2019 10:271910159-24 1

10/22/2019 10:291910159-25 1

10/22/2019 10:311910159-26 1

10/22/2019 10:331910160-1 1

10/22/2019 10:351910160-2 1

10/22/2019 10:371910160-3 1

10/22/2019 10:401910160-4 1

10/22/2019 10:421910160-6 1

10/22/2019 10:441910160-7 1

10/22/2019 10:461910160-8 1

Page 5 of 7 Tuesday, November 05, 2019Date Printed:

Data Package ID: HG1910156-1

LIMS Version:  6.915
ALS -- Fort Collins
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 10:48CCV14 1

10/22/2019 10:50CCB14 1

10/22/2019 10:531910160-10 1

10/22/2019 10:551910160-11 1

10/22/2019 10:571910160-12 1

10/22/2019 10:591910161-2 1

10/22/2019 11:011910161-4 1

10/22/2019 11:03HG191017-7MB 1

10/22/2019 11:06HG191017-7LCS 1

10/22/2019 11:081910158-9 1

10/22/2019 11:101910158-9MS 1

10/22/2019 11:121910158-9MSD 1

10/22/2019 11:14CCV15 1

10/22/2019 11:16CCB15 1

10/22/2019 11:191910161-5 1

10/22/2019 11:211910161-6 1

10/22/2019 11:231910161-7 1

10/22/2019 11:251910161-8 1

10/22/2019 11:271910161-9 1

10/22/2019 11:291910161-10 1

10/22/2019 11:321910161-11 1

10/22/2019 11:341910161-12 1

10/22/2019 11:361910161-13 1

10/22/2019 11:381910161-14 1

10/22/2019 11:40CCV16 1

10/22/2019 11:42CCB16 1

10/22/2019 11:451910161-15 1

10/22/2019 11:471910161-16 1

10/22/2019 11:491910161-17 1

10/22/2019 11:511910161-18 1

10/22/2019 11:531910161-19 1

10/22/2019 11:551910161-20 1

10/22/2019 11:581910162-10 1

10/22/2019 12:001910162-11 1

10/22/2019 12:021910162-13 1

Page 6 of 7 Tuesday, November 05, 2019Date Printed:

Data Package ID: HG1910156-1

LIMS Version:  6.915
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 12:04CCV17 1

10/22/2019 12:06CCB17 1

Page 7 of 7 Tuesday, November 05, 2019Date Printed:

Data Package ID: HG1910156-1

LIMS Version:  6.915
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Gamma Spectroscopy 

Case Narrative 
 

Jabobs Engineering 
FCUP Navajo Nation – 693694CH.FL.05.02 

Work Order Number:  1910156 
 
1. This report consists of the analytical results for 15 soil samples received by ALS on 10/07/2019. 
 
2. These samples were prepared according to the current revision of SOP 739.  The sample were 

sealed in steel cans on 10/11/2019 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
11/01/2019 is at least 97.78%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 98.89%. 

 
3. The sample was analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 11/01/2019. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  

 
6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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7. The requested detection limit for 226Ra was not met for samples 1910156-16, -17, and -18.  The 
reported activity for these samples is greater than the achieved detection limit. The results have 
been flagged with an “M3” qualifier on the final reports.  The results are submitted without further 
qualification. 

 
8. Activity concentrations above the calculated MDC are reported in some instances where 

minimum nuclide identification criteria are not met.  Such tentative identifications result when the 
software attempts to calculate net activity concentrations for analytes where either one or both of 
the following criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above 
the critical level, or the minimum library peak abundance must be attained.  Nuclides not meeting 
these requirements have been flagged with a “TI” qualifier. 

 
9. There are cases where the sample density is greater than the associated calibration standard 

density.  Cases that exceed the limit of +/- 15% of the density of the calibration standard are 
flagged with a ‘G’, denoting a significant density difference between the sample and calibration 
standard.  Consequently, the results may be biased low for the flagged results in this workorder.  
If requested, ALS can perform a transmission spike in order to estimate a magnitude of this bias.  
The results are reported without further qualification. 

 
10.  No further problems were encountered with either the client samples or the associated quality 

control samples.  All remaining quality control criteria were met. 
 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
_______________________________   __11/5/19____    
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer 
  

 
_______________________________   ____________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1910156
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1910156-1SS-31-NNWP05-003-09272019 SOIL 27-Sep-19 16:06
1910156-2SS-31-NNWP05-003-09272019-D SOIL 27-Sep-19 16:09
1910156-3SS-31-NNWP05-003-09272019-E WATER 27-Sep-19 16:25
1910156-4SS-31-NNWP05-004-09272019 SOIL 27-Sep-19 16:48
1910156-5SS-31-NNWP05-004-09272019-D SOIL 27-Sep-19 16:51
1910156-6SS-31-NNWP05-004-09272019-E WATER 27-Sep-19 17:00
1910156-7SS-31-NNWP05-005-09282019 SOIL 28-Sep-19 8:47
1910156-8SS-31-NNWP05-005-09282019-D SOIL 28-Sep-19 8:50
1910156-9SS-31-NNWP05-005-09282019-E WATER 28-Sep-19 9:10
1910156-10SB-31-NNWP05-003-1.0-2.0-092 SOIL 28-Sep-19 11:40
1910156-11SB-31-NNWP05-003-3.0-4.0-092 SOIL 28-Sep-19 11:46
1910156-12SB-31-NNWP05-003-5.0-6.0-092 SOIL 28-Sep-19 11:49
1910156-13SB-31-NNWP05-004-1.0-2.0-092 SOIL 28-Sep-19 12:51
1910156-14SB-31-NNWP05-004-3.0-4.0-092 SOIL 28-Sep-19 12:54
1910156-15SB-31-NNWP05-004-5.0-6.0-092 SOIL 28-Sep-19 12:56
1910156-16SB-31-NNWP05-004-7.0-8.0-092 SOIL 28-Sep-19 12:59
1910156-17SB-31-NNWP05-004-9.0-10.0-09 SOIL 28-Sep-19 13:03
1910156-18SB-31-NNWP05-004-10.0-11.0-0 SOIL 28-Sep-19 14:20

Page 1 of 1 Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

ALS -- Fort Collins
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Section 2 
 
 

SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Lab ID: GS191010-3MB

Date Analyzed: 01-Nov-19

Date Collected: 10-Oct-19

Sample Matrix: SOIL

Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1 Result Units: pCi/g

File Name: 191077d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.470.06 +/- 0.26 1 NA

Data Package ID: GSS1910156-1

Page 1 of 1Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Lab ID: GS191010-3LCS

Date Analyzed: 01-Nov-19

Date Collected: 10-Oct-19

Sample Matrix: SOIL

Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1 Result Units: pCi/g

File Name: 191234d08

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 447 52 2 P,M3468.0 95.4 85 - 115+/-13982-63-3

Data Package ID: GSS1910156-1

Page 1 of 1Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC or less than the associated TP
U.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 221 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-003-09272

Lab ID: 1910156-1DUP

Date Analyzed: 01-Nov-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191751d03

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.0421 2.1313982-63-3 0.55 +/- 0.170.54 +/- 0.20 0.35 TI 0.29

Data Package ID: GSS1910156-1

Page 1 of 3Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 217 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-004-09272

Lab ID: 1910156-4DUP

Date Analyzed: 01-Nov-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191232d08

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.151 2.1313982-63-3 0.44 +/- 0.160.48 +/- 0.22 0.37 TI 0.34

Data Package ID: GSS1910156-1

Page 2 of 3Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 225 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-005-09282

Lab ID: 1910156-7DUP

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191289d02

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.545 2.1313982-63-3 0.40 +/- 0.190.56 +/- 0.21 0.38 0.39

Data Package ID: GSS1910156-1

Page 3 of 3Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 218 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-003-09272

Lab ID: 1910156-1

Date Analyzed: 01-Nov-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191288d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.350.54 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 1 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 221 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-003-09272

Lab ID: 1910156-1DUP

Date Analyzed: 01-Nov-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191751d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.290.55 +/- 0.17 1 NA

Data Package ID: GSS1910156-1

Page 1 of 3Tuesday, November 05, 2019
Date Printed:

LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 229 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-003-09272

Lab ID: 1910156-2

Date Analyzed: 01-Nov-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 192422d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.370.30 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 2 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 224 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-004-09272

Lab ID: 1910156-4

Date Analyzed: 01-Nov-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191075d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.370.48 +/- 0.2213982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 3 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 217 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-004-09272

Lab ID: 1910156-4DUP

Date Analyzed: 01-Nov-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191232d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.340.44 +/- 0.16 1 NA

Data Package ID: GSS1910156-1

Page 2 of 3Tuesday, November 05, 2019
Date Printed:

LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 223 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-004-09272

Lab ID: 1910156-5

Date Analyzed: 01-Nov-19

Date Collected: 27-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 190749d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.310.49 +/- 0.1513982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 4 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 222 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-005-09282

Lab ID: 1910156-7

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191264d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.380.56 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 5 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 225 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-005-09282

Lab ID: 1910156-7DUP

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191289d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.390.40 +/- 0.19 1 NA

Data Package ID: GSS1910156-1

Page 3 of 3Tuesday, November 05, 2019
Date Printed:

LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 231 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-005-09282

Lab ID: 1910156-8

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191752d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.340.58 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 6 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 241 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SB-31-NNWP05-003-1.0-2.

Lab ID: 1910156-10

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 192423d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.440.98 +/- 0.2513982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 7 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SB-31-NNWP05-003-3.0-4.

Lab ID: 1910156-11

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191076d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.411.61 +/- 0.3213982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 8 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 250 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SB-31-NNWP05-003-5.0-6.

Lab ID: 1910156-12

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191233d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.361.76 +/- 0.3113982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 9 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 233 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SB-31-NNWP05-004-1.0-2.

Lab ID: 1910156-13

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 190750d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.280.88 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 10 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 246 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SB-31-NNWP05-004-3.0-4.

Lab ID: 1910156-14

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191129d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.371.26 +/- 0.2713982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 11 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 243 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SB-31-NNWP05-004-5.0-6.

Lab ID: 1910156-15

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191265d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.411.63 +/- 0.3313982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 12 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 229 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SB-31-NNWP05-004-7.0-8.

Lab ID: 1910156-16

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191290d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 M31.072.0 +/- 8.513982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 13 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 254 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SB-31-NNWP05-004-9.0-10

Lab ID: 1910156-17

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 191753d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 M3,G2295 +/- 3513982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 14 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 261 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SB-31-NNWP05-004-10.0-1

Lab ID: 1910156-18

Date Analyzed: 01-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 10-Oct-19

Prep Batch: GS191010-3

Run ID: GS191010-3A
QCBatchID: GS191010-3-1

Result Units: pCi/g
File Name: 192424d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 M3,G2205 +/- 2413982-63-3 1 NA

Data Package ID: GSS1910156-1

Page 15 of 15Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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TECHNICAL BULLETIN ADDENDUM 
 
  

The library used for analysis defines the gamma emission(s) to be used for 
analysis of each nuclide.  If multiple gamma emissions are used for quantification, then a 
‘NET’ quantification emission (or peak) must be defined in the library.  This designation 
provides for the calculation of nuclide activity concentrations and detection limits in the 
case of non-presence of the nuclide.  When the nuclide is not present, or the software is 
unable to resolve a peak at the library defined ‘NET’ energy, the software evaluates the 
‘NET’ region of interest (‘NET’ peak energy +/- 2 keV) by performing a summation of 
the net counts above the background level.  This ‘NET’ quantification can result in net 
negative, zero, or positive activity results, and is highly dependent on the spectral 
distribution in the region of interest of the ‘NET’ peak.  In cases where only the ‘NET’ 
peak is found, and the software performs a net quantification, the nuclide result will be 
flagged with an ‘NQ’ qualifier on the final reports.  This indicates that the nuclide is not 
detected or supported at any level above the reported MDC.  Results are submitted 
without further qualification. 
 
 All nuclides specified in the library of analysis for gamma spectroscopy are 
evaluated for positive OR tentative identification on the following criteria: 

- The individual abundances for the gamma emissions specified for each 
nuclide are summed to obtain a total nuclide abundance. 

- From the total nuclide abundance, a positive identification criterion is set as 
75% of this total nuclide abundance. 

- For all nuclide peaks that are not net quantified, those peak abundances are 
summed.  The total non-net quantified peak sum is compared to the calculated 
75% abundance criterion.  If this sum is greater than the 75% criterion, the 
nuclide is considered to be positively identified at the reported concentration.  
If the sum is less than the 75% criterion, the nuclide is tentatively identified at 
the reported concentration.  These results will be flagged with a ‘TI’ qualifier 
on the final reports to indicate that the 75% abundance criterion was not met. 
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Radium-226 
Case Narrative 

 

Jabobs Engineering 
FCUP Navajo Nation – 693694CH.FL.05.02 

Work Order Number:  1910156 
 
1. This report consists of the analytical results for three water samples received by ALS on 

10/07/2019. 
 
2. The samples were prepared and analyzed according to the current revision of SOP 783.  

The analyses were completed on 11/04/2019. 
 
3. The analysis results for these samples are reported in units of pCi/L. The samples were not 

filtered prior to analysis.  
 
4. Sample volume was insufficient to allow preparation of a duplicate.  A laboratory control sample 

duplicate (LCSD) was prepared in lieu of a client sample duplicate. 
 

5. The magnitude of the negative activity for sample 1910156-9 is greater than the 2 sigma TPU.  
The analyst’s review of the data does not indicate a problem with the instrument data or the 
subsequent reporting systems. The data quality is not believed to be affected and the results are 
submitted without qualification. Under typical conditions, where background level sample data is 
normally distributed and analyzed by paired observations, this event is likely to occur at least 
2.5% of the time. 
 

6. Due to uncertainty associated with the ICP-AES determination of barium concentration in the 
samples, the calculated yield for sample 1910156-6 fell between 100% and 110%.  To minimize 
the potential for low bias, results have been calculated conservatively assuming quantitative 
chemical yield (100%).  The magnitude of the low bias is estimated to be less than 10% of the 
reported value and is acceptable according the ALS LQAP.  This sample is identified with an “Y1” 
flag on the final reports. 
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7. ALS uses the following convention for reporting significant digits in the TPU and MDC 
results.  The TPU value is rounded to two significant digits. The MDC value is rounded to the 
same decimal place as the TPU value.  In practice, this could result in an MDC reported 
value of zero for samples with significant activity, including the batch laboratory control 
sample.   

 
8. No further anomalous situations were encountered during the preparation or analysis of 

these samples.  All remaining quality control criteria were met. 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __11/5/19___ 
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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CHAIN OF CUSTODY 
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OrderNum: 1910156
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1910156-1SS-31-NNWP05-003-09272019 SOIL 27-Sep-19 16:06
1910156-2SS-31-NNWP05-003-09272019-D SOIL 27-Sep-19 16:09
1910156-3SS-31-NNWP05-003-09272019-E WATER 27-Sep-19 16:25
1910156-4SS-31-NNWP05-004-09272019 SOIL 27-Sep-19 16:48
1910156-5SS-31-NNWP05-004-09272019-D SOIL 27-Sep-19 16:51
1910156-6SS-31-NNWP05-004-09272019-E WATER 27-Sep-19 17:00
1910156-7SS-31-NNWP05-005-09282019 SOIL 28-Sep-19 8:47
1910156-8SS-31-NNWP05-005-09282019-D SOIL 28-Sep-19 8:50
1910156-9SS-31-NNWP05-005-09282019-E WATER 28-Sep-19 9:10
1910156-10SB-31-NNWP05-003-1.0-2.0-092 SOIL 28-Sep-19 11:40
1910156-11SB-31-NNWP05-003-3.0-4.0-092 SOIL 28-Sep-19 11:46
1910156-12SB-31-NNWP05-003-5.0-6.0-092 SOIL 28-Sep-19 11:49
1910156-13SB-31-NNWP05-004-1.0-2.0-092 SOIL 28-Sep-19 12:51
1910156-14SB-31-NNWP05-004-3.0-4.0-092 SOIL 28-Sep-19 12:54
1910156-15SB-31-NNWP05-004-5.0-6.0-092 SOIL 28-Sep-19 12:56
1910156-16SB-31-NNWP05-004-7.0-8.0-092 SOIL 28-Sep-19 12:59
1910156-17SB-31-NNWP05-004-9.0-10.0-09 SOIL 28-Sep-19 13:03
1910156-18SB-31-NNWP05-004-10.0-11.0-0 SOIL 28-Sep-19 14:20

Page 1 of 1 Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 14Method Blank Results

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Lab ID: RE191024-1MB

Date Analyzed: 04-Nov-19

Date Collected: 24-Oct-19

Sample Matrix: WATER

Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1 Result Units: pCi/l

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.24-0.02 +/- 0.11 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 97.718160 17740 ug 40 - 110 %

Data Package ID: RE1910156-1

Page 1 of 1Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Lab ID: RE191024-1LCS

Date Analyzed: 04-Nov-19

Date Collected: 24-Oct-19

Sample Matrix: WATER

Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 47 12 0 P46.47 100 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 96.818150 17580 ug 40 - 110 %

Data Package ID: RE1910156-1

Page 1 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Lab ID: RE191024-1LCSD

Date Analyzed: 04-Nov-19

Date Collected: 24-Oct-19

Sample Matrix: WATER

Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 48 12 0 P46.47 104 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 96.718160 17570 ug 40 - 110 %

Data Package ID: RE1910156-1

Page 2 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID:
Lab ID: RE191024-1LCSD

Date Analyzed: 04-Nov-19

Date Collected: 24-Oct-19

Sample Matrix: WATER

Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1

Result Units: pCi/l
File Name: Manual Entry

Prep Basis: Unfiltered
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.0927 2.1313982-63-3 P48 +/- 1247 +/- 12 0 P 0

Data Package ID: RE1910156-1

Page 1 of 1Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14
Sample Results

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-003-09272

Lab ID: 1910156-3

Date Analyzed: 04-Nov-19

Date Collected: 27-Sep-19

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.250.08 +/- 0.1413982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 98.418160 17880 ug 40 - 110 %

Data Package ID: RE1910156-1

Page 1 of 3Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14
Sample Results

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-004-09272

Lab ID: 1910156-6

Date Analyzed: 04-Nov-19

Date Collected: 27-Sep-19

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 Y1,U0.42-0.09 +/- 0.2013982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 10118160 18380 ug 40 - 110 % Y1

Data Package ID: RE1910156-1

Page 2 of 3Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14
Sample Results

Prep SOP: PAI 783 Rev 14
Final Aliquot: 945 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910156

Field ID: SS-31-NNWP05-005-09282

Lab ID: 1910156-9

Date Analyzed: 04-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.52-0.29 +/- 0.2113982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 99.518150 18060 ug 40 - 110 %

Data Package ID: RE1910156-1

Page 3 of 3Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Metals 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation -- 693694CH.FL.05.02 

Work Order Number:  1910157 
 
1. This report consists of 23 soil samples. 
 
2. The samples were received intact at ambient temperature by ALS on 10/07/19. 
 
3. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3050B and the current 

revision of SOP 806. 
 
For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7471A and 
the current revision of SOP 812. 

 
4. Analysis by ICP-MS followed method 6020B and the current revision of SOP 827. 
 

Analysis by CVAA followed method 7471A and the current revision of SOP 812. 
 
5. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
6. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
7. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. 

• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• All laboratory control sample criteria were met. 
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• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

• The interference check samples associated with Method 6020B were analyzed. 
 
8. Matrix specific quality control procedures. 
 
 Per method requirements, matrix QC was performed for each analysis.  Since a sample 

from this order number was not the selected quality control (QC) sample, matrix specific QC 
results are not included in this report. 

 
 

9. It is a standard practice that samples for ICP-MS are analyzed at a dilution.   
 
 
 
The data contained in the following report have been reviewed and approved by the personnel 
listed below.  In addition, ALS certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 
 
 
 
_____________________________                __11/5/19___ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
  
 
_______________________________   ____________ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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OrderNum: 1910157
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1910157-1SB-31-NNWP05-005-1.0-2.0-092 SOIL 28-Sep-19 14:44
1910157-2SB-31-NNWP05-005-3.0-4.0-092 SOIL 28-Sep-19 14:46
1910157-3SB-31-NNWP05-005-5.0-6.0-092 SOIL 28-Sep-19 14:47
1910157-4SB-31-NNWP05-005-7.0-8.0-092 SOIL 28-Sep-19 14:48
1910157-5SB-31-NNWP05-005-9.0-10.0-09 SOIL 28-Sep-19 15:29
1910157-6SB-31-NNWP04-003-5.0-6.0-092 SOIL 28-Sep-19 16:09
1910157-7SB-31-NNWP04-003-7.0-8.0-092 SOIL 28-Sep-19 16:10
1910157-8SB-31-NNWP04-003-9.0-10.0-09 SOIL 28-Sep-19 16:11
1910157-9SB-31-NNWP05-001-5.0-6.0-092 SOIL 28-Sep-19 16:48
1910157-10SB-31-NNWP05-001-7.0-8.0-092 SOIL 28-Sep-19 16:49
1910157-11SB-31-NNWP05-001-9.0-10.0-09 SOIL 28-Sep-19 16:51
1910157-12SB-31-NNWP05-002-5.0-6.0-093 SOIL 30-Sep-19 8:27
1910157-13SB-31-NNWP05-002-7.0-8.0-093 SOIL 30-Sep-19 8:27
1910157-14SB-31-NNWP05-002-9.0-10.0-09 SOIL 30-Sep-19 8:26
1910157-15SB-31-NNWP04-001-5.0-6.0-093 SOIL 30-Sep-19 9:44
1910157-16SB-31-NNWP04-001-7.0-8.0-093 SOIL 30-Sep-19 9:47
1910157-17SB-31-NNWP04-002-5.0-6.0-093 SOIL 30-Sep-19 10:18
1910157-18SB-31-NNWP04-002-7.0-8.0-093 SOIL 30-Sep-19 10:20
1910157-19SB-31-NNWP04-002-8.0-9.0-093 SOIL 30-Sep-19 10:42
1910157-20SB-31-MS-022-5.0-6.0-09302019 SOIL 30-Sep-19 11:38
1910157-21SB-31-MS-022-7.0-8.0-09302019 SOIL 30-Sep-19 11:40
1910157-22SB-31-MS-023-3.5-4.0-09302019 SOIL 30-Sep-19 12:38
1910157-23SB-31-NNWP01-002-4.0-5.0-093 SOIL 30-Sep-19 14:01
1910157-24SB-31-NNWP06-001-4.0-5.0-093 SOIL 30-Sep-19 15:03

Page 1 of 1 Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-005-1.0-2.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.006
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 1.8 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 125SMPL_

Lab ID: 1910157-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.7

7439-98-7 0.210MOLYBDENUM 0.0330.21

7782-49-2 110SELENIUM J 0.320.47

7440-29-1 0.0210THORIUM 0.00242.1

7440-61-1 0.0110URANIUM 0.0010.58

7440-62-2 0.5110VANADIUM 0.169.3

Page 1 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-005-3.0-4.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 3.1 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 129SMPL_

Lab ID: 1910157-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0373.1

7439-98-7 0.2110MOLYBDENUM 0.0340.63

7782-49-2 110SELENIUM J 0.330.88

7440-29-1 0.02110THORIUM 0.00254

7440-61-1 0.0110URANIUM 0.0012.4

7440-62-2 0.5210VANADIUM 0.1716

Page 2 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-005-5.0-6.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 3.3 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 130SMPL_

Lab ID: 1910157-3

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0372.8

7439-98-7 0.2110MOLYBDENUM 0.0340.79

7782-49-2 110SELENIUM J 0.330.77

7440-29-1 0.02110THORIUM 0.00254

7440-61-1 0.0110URANIUM 0.0013.7

7440-62-2 0.5210VANADIUM 0.1619

Page 3 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-005-7.0-8.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 3.5 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 131SMPL_

Lab ID: 1910157-4

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0377.5

7439-98-7 0.2110MOLYBDENUM 0.0341.9

7782-49-2 110SELENIUM J 0.330.73

7440-29-1 0.02110THORIUM 0.00253.3

7440-61-1 0.0110URANIUM 0.00126

7440-62-2 0.5210VANADIUM 0.17130

Page 4 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-005-9.0-10

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 5.0 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 132SMPL_

Lab ID: 1910157-5

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0383.1

7439-98-7 0.2110MOLYBDENUM 0.0350.44

7782-49-2 1.110SELENIUM J 0.340.95

7440-29-1 0.02110THORIUM 0.00255.1

7440-61-1 0.01110URANIUM 0.00111.7

7440-62-2 0.5310VANADIUM 0.1721

Page 5 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-003-5.0-6.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 2.0 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 133SMPL_

Lab ID: 1910157-6

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0372.3

7439-98-7 0.210MOLYBDENUM J 0.0340.2

7782-49-2 110SELENIUM J 0.330.94

7440-29-1 0.0210THORIUM 0.00243.1

7440-61-1 0.0110URANIUM 0.0010.34

7440-62-2 0.5110VANADIUM 0.1613

Page 6 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-003-7.0-8.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.008
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 6.5 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 134SMPL_

Lab ID: 1910157-7

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0385.4

7439-98-7 0.2110MOLYBDENUM J 0.0350.18

7782-49-2 1.110SELENIUM 0.341.4

7440-29-1 0.02110THORIUM 0.00255.9

7440-61-1 0.01110URANIUM 0.00111.3

7440-62-2 0.5310VANADIUM 0.1725

Page 7 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-003-9.0-10

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.007
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 6.9 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 135SMPL_

Lab ID: 1910157-8

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.03816

7439-98-7 0.2110MOLYBDENUM 0.0350.51

7782-49-2 1.110SELENIUM 0.341.4

7440-29-1 0.02110THORIUM 0.00266.9

7440-61-1 0.01110URANIUM 0.00111.8

7440-62-2 0.5310VANADIUM 0.1725

Page 8 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-001-5.0-6.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 2.4 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 136SMPL_

Lab ID: 1910157-9

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0375.7

7439-98-7 0.2110MOLYBDENUM 0.0341.2

7782-49-2 110SELENIUM J 0.330.8

7440-29-1 0.02110THORIUM 0.00254.5

7440-61-1 0.0110URANIUM 0.00126

7440-62-2 0.5110VANADIUM 0.1659

Page 9 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-001-7.0-8.

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 1.4 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 137SMPL_

Lab ID: 1910157-10

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0367.5

7439-98-7 0.210MOLYBDENUM 0.0332.8

7782-49-2 110SELENIUM J 0.320.41

7440-29-1 0.0210THORIUM 0.00242

7440-61-1 0.0110URANIUM 0.001120

7440-62-2 0.5110VANADIUM 0.16310

Page 10 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-001-9.0-10

Date Analyzed: 29-Oct-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 1.3 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 138SMPL_

Lab ID: 1910157-11

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.9

7439-98-7 0.210MOLYBDENUM 0.0330.28

7782-49-2 110SELENIUM J 0.320.46

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.00130

7440-62-2 0.510VANADIUM 0.1625

Page 11 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-002-5.0-6.

Date Analyzed: 29-Oct-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.006
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 3.5 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 142SMPL_

Lab ID: 1910157-12

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0375.5

7439-98-7 0.2110MOLYBDENUM 0.0340.63

7782-49-2 110SELENIUM J 0.330.86

7440-29-1 0.02110THORIUM 0.00253.5

7440-61-1 0.0110URANIUM 0.0014.1

7440-62-2 0.5110VANADIUM 0.1614

Page 12 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-002-7.0-8.

Date Analyzed: 29-Oct-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 1.9 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 143SMPL_

Lab ID: 1910157-13

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.03712

7439-98-7 0.210MOLYBDENUM 0.0341.7

7782-49-2 110SELENIUM J 0.330.5

7440-29-1 0.0210THORIUM 0.00242.6

7440-61-1 0.0110URANIUM 0.001100

7440-62-2 0.5110VANADIUM 0.16150

Page 13 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-002-9.0-10

Date Analyzed: 29-Oct-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 1.9 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 144SMPL_

Lab ID: 1910157-14

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0368.6

7439-98-7 0.210MOLYBDENUM 0.0331.4

7782-49-2 110SELENIUM J 0.320.51

7440-29-1 0.0210THORIUM 0.00242.6

7440-61-1 0.0110URANIUM 0.001120

7440-62-2 0.5110VANADIUM 0.16160

Page 14 of 23Tuesday, November 05, 2019Date Printed:

Data Package ID: im1910157-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-001-5.0-6.

Date Analyzed: 29-Oct-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: 1.8 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-6-1

Sample Results

Result Units: MG/KG

File Name: 145SMPL_

Lab ID: 1910157-15

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.3

7439-98-7 0.210MOLYBDENUM J 0.0330.12

7782-49-2 110SELENIUM J 0.320.36

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.0010.57

7440-62-2 0.5110VANADIUM 0.166.4
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-001-7.0-8.

Date Analyzed: 29-Oct-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 5.1 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 213SMPL_

Lab ID: 1910157-16

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0383.3

7439-98-7 0.2110MOLYBDENUM 0.0351.7

7782-49-2 1.110SELENIUM J 0.341

7440-29-1 0.02110THORIUM 0.00254.7

7440-61-1 0.01110URANIUM 0.00113.3

7440-62-2 0.5310VANADIUM 0.1717
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-002-5.0-6.

Date Analyzed: 29-Oct-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.008
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 2.2 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 214SMPL_

Lab ID: 1910157-17

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0372.9

7439-98-7 0.210MOLYBDENUM J 0.0330.14

7782-49-2 110SELENIUM J 0.320.52

7440-29-1 0.0210THORIUM 0.00242.3

7440-61-1 0.0110URANIUM 0.0010.43

7440-62-2 0.5110VANADIUM 0.1612
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-002-7.0-8.

Date Analyzed: 29-Oct-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.006
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 4.8 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 215SMPL_

Lab ID: 1910157-18

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0383.8

7439-98-7 0.2110MOLYBDENUM 0.0340.32

7782-49-2 110SELENIUM J 0.330.97

7440-29-1 0.02110THORIUM 0.00254.5

7440-61-1 0.0110URANIUM 0.0012.3

7440-62-2 0.5210VANADIUM 0.1738
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-002-8.0-9.

Date Analyzed: 29-Oct-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.007
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 5.1 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 218SMPL_

Lab ID: 1910157-19

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0384.7

7439-98-7 0.2110MOLYBDENUM 0.0350.41

7782-49-2 110SELENIUM J 0.341

7440-29-1 0.02110THORIUM 0.00254.4

7440-61-1 0.0110URANIUM 0.0011.7

7440-62-2 0.5210VANADIUM 0.1743
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-MS-022-5.0-6.0-093

Date Analyzed: 29-Oct-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 4.8 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 219SMPL_

Lab ID: 1910157-20

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0383.6

7439-98-7 0.2110MOLYBDENUM 0.0350.84

7782-49-2 110SELENIUM J 0.340.83

7440-29-1 0.02110THORIUM 0.00254

7440-61-1 0.0110URANIUM 0.0010.69

7440-62-2 0.5210VANADIUM 0.1718
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-MS-023-3.5-4.0-093

Date Analyzed: 29-Oct-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 5.0 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 220SMPL_

Lab ID: 1910157-22

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0383.3

7439-98-7 0.2110MOLYBDENUM 0.0350.42

7782-49-2 1.110SELENIUM J 0.340.92

7440-29-1 0.02110THORIUM 0.00255.2

7440-61-1 0.01110URANIUM 0.00110.95

7440-62-2 0.5310VANADIUM 0.1726
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP01-002-4.0-5.

Date Analyzed: 29-Oct-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.006
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 5.6 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 221SMPL_

Lab ID: 1910157-23

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0382.3

7439-98-7 0.2110MOLYBDENUM J 0.0350.12

7782-49-2 1.110SELENIUM J 0.340.67

7440-29-1 0.02110THORIUM 0.00257.3

7440-61-1 0.01110URANIUM 0.00110.96

7440-62-2 0.5310VANADIUM 0.179
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP06-001-4.0-5.

Date Analyzed: 29-Oct-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.008
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 6.0 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 222SMPL_

Lab ID: 1910157-24

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0387.9

7439-98-7 0.2110MOLYBDENUM J 0.0350.19

7782-49-2 1.110SELENIUM J 0.340.64

7440-29-1 0.02110THORIUM 0.00256.2

7440-61-1 0.01110URANIUM 0.00111.9

7440-62-2 0.5310VANADIUM 0.178.8
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Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693694CH.FL.05.02
Work Order Number: 1910157

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471B    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1910157-1SB-31-NNWP05-005-1.0-2.0 9/28/2019 0.0341.785 110/17/2019 10/22/2019 0.602 gJ0.0000610.003

1910157-2SB-31-NNWP05-005-3.0-4.0 9/28/2019 0.0343.118 110/17/2019 10/22/2019 0.601 gJ0.0000620.0041

1910157-3SB-31-NNWP05-005-5.0-6.0 9/28/2019 0.0343.315 110/17/2019 10/22/2019 0.601 gJ0.0000620.0057

1910157-4SB-31-NNWP05-005-7.0-8.0 9/28/2019 0.0343.521 110/17/2019 10/22/2019 0.609 gJ0.0000610.017

1910157-5SB-31-NNWP05-005-9.0-10. 9/28/2019 0.0355.043 110/17/2019 10/22/2019 0.602 gJ0.0000630.0028

1910157-6SB-31-NNWP04-003-5.0-6.0 9/28/2019 0.0341.992 110/17/2019 10/22/2019 0.601 gJ0.0000610.0037

1910157-7SB-31-NNWP04-003-7.0-8.0 9/28/2019 0.0366.539 110/17/2019 10/22/2019 0.6 gJ0.0000640.0081

1910157-8SB-31-NNWP04-003-9.0-10. 9/28/2019 0.0366.924 110/17/2019 10/22/2019 0.605 gJ0.0000640.013

1910157-9SB-31-NNWP05-001-5.0-6.0 9/28/2019 0.0342.440 110/17/2019 10/22/2019 0.601 gJ0.0000610.0045

1910157-10SB-31-NNWP05-001-7.0-8.0 9/28/2019 0.0341.368 110/17/2019 10/22/2019 0.6 gJ0.0000610.012

1910157-11SB-31-NNWP05-001-9.0-10. 9/28/2019 0.0331.308 110/17/2019 10/22/2019 0.608 gJ0.000060.0015

1910157-12SB-31-NNWP05-002-5.0-6.0 9/30/2019 0.0343.459 110/17/2019 10/22/2019 0.603 gJ0.0000620.0031

1910157-13SB-31-NNWP05-002-7.0-8.0 9/30/2019 0.0341.921 110/17/2019 10/22/2019 0.602 gJ0.0000610.0072

1910157-14SB-31-NNWP05-002-9.0-10. 9/30/2019 0.0341.946 110/17/2019 10/22/2019 0.602 gJ0.0000610.0078

1910157-15SB-31-NNWP04-001-5.0-6.0 9/30/2019 0.0341.751 110/17/2019 10/22/2019 0.603 gU0.0000610.000061

1910157-16SB-31-NNWP04-001-7.0-8.0 9/30/2019 0.0355.092 110/17/2019 10/22/2019 0.609 gU0.0000620.000062

1910157-17SB-31-NNWP04-002-5.0-6.0 9/30/2019 0.0342.172 110/17/2019 10/22/2019 0.6 gJ0.0000610.0037

1910157-18SB-31-NNWP04-002-7.0-8.0 9/30/2019 0.0354.799 110/17/2019 10/22/2019 0.6 gU0.0000630.000063

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693694CH.FL.05.02
Work Order Number: 1910157

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471B    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1910157-19SB-31-NNWP04-002-8.0-9.0 9/30/2019 0.0355.146 110/17/2019 10/22/2019 0.6 gU0.0000630.000063

1910157-20SB-31-MS-022-5.0-6.0-09302 9/30/2019 0.0354.818 110/17/2019 10/22/2019 0.6 gJ0.0000630.013

1910157-22SB-31-MS-023-3.5-4.0-09302 9/30/2019 0.0355.015 110/17/2019 10/22/2019 0.601 gJ0.0000630.0082

1910157-23SB-31-NNWP01-002-4.0-5.0 9/30/2019 0.0355.599 110/17/2019 10/22/2019 0.602 gJ0.0000630.022

1910157-24SB-31-NNWP06-001-4.0-5.0 9/30/2019 0.0356.039 110/17/2019 10/22/2019 0.609 g0.0000630.037

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

ICPMS Metals

Date Analyzed: 29-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: N/A

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-6-1

Method Blank

Lab ID: IP191017-6MB

MG/KGResult Units:

File Name: 106SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.001-0.002 J

7440-62-2 VANADIUM 0.510 0.160.16 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

ICPMS Metals

Date Analyzed: 29-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 18-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: N/A

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191018-1-1

Method Blank

Lab ID: IP191018-1MB

MG/KGResult Units:

File Name: 109SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.001-0.002 J

7440-62-2 VANADIUM 0.510 0.160.16 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/29/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-6
% Moisture: N/A

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-6-1

Lab ID: IM191017-6LCS

MG/KGResult Units:
Clean DF: 1

File Name: 110SMPL_Prep Method: SW3050B

ARSENIC 10 0.29.31 93 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.82 98 80 - 120%7439-98-7

SELENIUM 10 18.67 87 80 - 120%7782-49-2

THORIUM 1 0.020.936 94 80 - 120%7440-29-1

URANIUM 1 0.010.939 94 80 - 120%7440-61-1

VANADIUM 10 0.59.44 94 80 - 120%7440-62-2
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/29/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/18/2019

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: N/A

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191018-1-1

Lab ID: IM191018-1LCS

MG/KGResult Units:
Clean DF: 1

File Name: 113SMPL_Prep Method: SW3050B

ARSENIC 10 0.29.34 93 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.87 99 80 - 120%7439-98-7

SELENIUM 10 18.51 85 80 - 120%7782-49-2

THORIUM 1 0.020.97 97 80 - 120%7440-29-1

URANIUM 1 0.010.953 95 80 - 120%7440-61-1

VANADIUM 10 0.59.64 96 80 - 120%7440-62-2
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Prep Batch ID:  IP191017-6

Start Date: 10/17/19
Start Time: 10:40

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/17/19

Time Validated: 10:46

Batch Created By: jml

Date Created: 10/17/19

Time Created: 10:40Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP191017-6-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1910143XXXXXXIP191017-6

LCS SOIL NONE 1XXXXXX 1 100 1910143XXXXXXIM191017-6

MS SOIL NONE 1XXXXXX 1.002 100 1910143XXXXXX1910143-2

MSD SOIL NONE 1XXXXXX 1.002 100 1910143XXXXXX1910143-2

SMP SOIL NONE 1XXXXXX 1.003 100 1910143XXXXXX1910143-1

SMP SOIL NONE 1XXXXXX 1 100 1910143XXXXXX1910143-2

SMP SOIL NONE 1XXXXXX 1.002 100 1910143XXXXXX1910143-3

SMP SOIL NONE 1XXXXXX 1.004 100 1910143XXXXXX1910143-4

SMP SOIL NONE 1XXXXXX 1.009 100 1910143XXXXXX1910143-5

SMP SOIL NONE 19/28/2019 1.006 100 1910157SB-31-NNWP05-005-1.0-2.0-0921910157-1

SMP SOIL NONE 19/28/2019 1.001 100 1910157SB-31-NNWP05-001-7.0-8.0-0921910157-10

SMP SOIL NONE 19/28/2019 1.005 100 1910157SB-31-NNWP05-001-9.0-10.0-091910157-11

SMP SOIL NONE 19/30/2019 1.006 100 1910157SB-31-NNWP05-002-5.0-6.0-0931910157-12

SMP SOIL NONE 19/30/2019 1.001 100 1910157SB-31-NNWP05-002-7.0-8.0-0931910157-13

SMP SOIL NONE 19/30/2019 1.009 100 1910157SB-31-NNWP05-002-9.0-10.0-091910157-14

SMP SOIL NONE 19/30/2019 1.004 100 1910157SB-31-NNWP04-001-5.0-6.0-0931910157-15

SMP SOIL NONE 19/28/2019 1 100 1910157SB-31-NNWP05-005-3.0-4.0-0921910157-2

SMP SOIL NONE 19/28/2019 1.004 100 1910157SB-31-NNWP05-005-5.0-6.0-0921910157-3

SMP SOIL NONE 19/28/2019 1 100 1910157SB-31-NNWP05-005-7.0-8.0-0921910157-4

SMP SOIL NONE 19/28/2019 1 100 1910157SB-31-NNWP05-005-9.0-10.0-091910157-5

SMP SOIL NONE 19/28/2019 1.001 100 1910157SB-31-NNWP04-003-5.0-6.0-0921910157-6

SMP SOIL NONE 19/28/2019 1.008 100 1910157SB-31-NNWP04-003-7.0-8.0-0921910157-7

SMP SOIL NONE 19/28/2019 1.007 100 1910157SB-31-NNWP04-003-9.0-10.0-091910157-8

SMP SOIL NONE 19/28/2019 1 100 1910157SB-31-NNWP05-001-5.0-6.0-0921910157-9
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Prep Batch ID:  IP191017-6

Start Date: 10/17/19
Start Time: 10:40

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/17/19

Time Validated: 10:46

Batch Created By: jml

Date Created: 10/17/19

Time Created: 10:40Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 2 of 2 Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

ALS -- Fort Collins

44 of 101



Prep Batch ID:  IP191018-1

Start Date: 10/18/19
Start Time: 8:16

End Date: 10/18/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/18/19

Time Validated: 9:31

Batch Created By: jml

Date Created: 10/18/19

Time Created: 8:52Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP191018-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1910159XXXXXXIP191018-1

LCS SOIL NONE 1XXXXXX 1 100 1910159XXXXXXIM191018-1

MS SOIL NONE 1XXXXXX 1 100 1910159XXXXXX1910159-26

MSD SOIL NONE 1XXXXXX 1 100 1910159XXXXXX1910159-26

SMP SOIL NONE 19/30/2019 1 100 1910157SB-31-NNWP04-001-7.0-8.0-0931910157-16

SMP SOIL NONE 19/30/2019 1.008 100 1910157SB-31-NNWP04-002-5.0-6.0-0931910157-17

SMP SOIL NONE 19/30/2019 1.006 100 1910157SB-31-NNWP04-002-7.0-8.0-0931910157-18

SMP SOIL NONE 19/30/2019 1.007 100 1910157SB-31-NNWP04-002-8.0-9.0-0931910157-19

SMP SOIL NONE 19/30/2019 1.003 100 1910157SB-31-MS-022-5.0-6.0-093020191910157-20

SMP SOIL NONE 19/30/2019 1.002 100 1910157SB-31-MS-023-3.5-4.0-093020191910157-22

SMP SOIL NONE 19/30/2019 1.006 100 1910157SB-31-NNWP01-002-4.0-5.0-0931910157-23

SMP SOIL NONE 19/30/2019 1.008 100 1910157SB-31-NNWP06-001-4.0-5.0-0931910157-24

SMP SOIL NONE 1XXXXXX 1.002 100 1910159XXXXXX1910159-21

SMP SOIL NONE 1XXXXXX 1.007 100 1910159XXXXXX1910159-22

SMP SOIL NONE 1XXXXXX 1 100 1910159XXXXXX1910159-23

SMP SOIL NONE 1XXXXXX 1 100 1910159XXXXXX1910159-24

SMP SOIL NONE 1XXXXXX 1.003 100 1910159XXXXXX1910159-25

SMP SOIL NONE 1XXXXXX 1 100 1910159XXXXXX1910159-26

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 9:59

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 98 90 - 110%7440-38-2 0.0196

MOLYBDENUM 0.02 0.0002 103 90 - 110%7439-98-7 0.0206

SELENIUM 0.02 0.001 104 90 - 110%7782-49-2 0.0208

THORIUM 0.002 0.00002 103 90 - 110%7440-29-1 0.00206

URANIUM 0.002 0.00001 101 90 - 110%7440-61-1 0.00202

VANADIUM 0.02 0.0005 99 90 - 110%7440-62-2 0.0199
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:45

File Name: 104SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00977

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 95 90 - 110%7782-49-2 0.00945

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000989

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:21

File Name: 114SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 94 90 - 110%7440-38-2 0.00945

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 93 90 - 110%7782-49-2 0.00932

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000997

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:08

File Name: 127SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00950

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00958

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000982

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:52

File Name: 140SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00970

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 95 90 - 110%7782-49-2 0.00947

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000962

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00994
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:40

File Name: 153SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00954

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 95 90 - 110%7782-49-2 0.00951

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000964

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00986
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV16

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:27

File Name: 166SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00962

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 94 90 - 110%7782-49-2 0.00943

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000955

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV17

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:15

File Name: 179SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00965

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00958

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000973

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV18

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:02

File Name: 192SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00949

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 94 90 - 110%7782-49-2 0.00936

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000967

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00993
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV19

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:47

File Name: 204SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00955

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 94 90 - 110%7782-49-2 0.00940

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000978

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00994
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV20

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:28

File Name: 216SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00950

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 92 90 - 110%7782-49-2 0.00916

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000974

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV21

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 0:10

File Name: 228SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 93 90 - 110%7440-38-2 0.00935

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 91 90 - 110%7782-49-2 0.00906

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000956

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00977
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:04:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:51:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:27:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 -0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:14:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 -0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:58:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:46:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB16

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:33:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB17

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:20:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

JURANIUM 0.000017440-61-1 0.000005

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB18

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:08:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB19

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:53:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB20

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:34:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB21

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:16:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1017440-38-2 0.01 0.0101

MOLYBDENUM 0.2 1107439-98-7 0.21 0.218 0.23100

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1197440-29-1 0.001 0.00119

URANIUM 1017440-61-1 0.001 0.00101

VANADIUM 1017440-62-2 0.01 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2
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File Name: 001CALB.
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 08:38   RINSE 1

10/29/2019 08:41   RINSE 1

10/29/2019 08:44   RINSE 1

10/29/2019 08:50   RINSE 1

10/29/2019 08:55   RINSE 1

10/29/2019 09:01   RINSE 1

10/29/2019 09:07   BLANK 1

10/29/2019 09:13   H/1000 1

10/29/2019 09:19   H/100 1

10/29/2019 09:25   H/10 1

10/29/2019 09:31   HIGH 1

10/29/2019 09:59   ICV 1

10/29/2019 10:04   ICB 1

10/29/2019 10:10   LIV 1

10/29/2019 10:13   ICSA1 1

10/29/2019 10:19   ICSAB1 1

10/29/2019 10:25   CCV1 1

10/29/2019 10:31   CCB1 1

10/29/2019 10:34   IP191024-4MB 10

10/29/2019 10:37   IM191024-4LCS 10

10/29/2019 10:43   1910348-1 10

10/29/2019 10:46   1910348-2 10

10/29/2019 10:49   1910348-3 10

10/29/2019 10:52   1910348-4 10

10/29/2019 10:55   1910348-5 10

10/29/2019 10:58   1910348-6 10

10/29/2019 11:01   1910348-6SER 50

10/29/2019 11:04   1910348-6MS 10

10/29/2019 11:10   CCV2 1

10/29/2019 11:16   CCB2 1

10/29/2019 11:19   1910348-6MSD 10

10/29/2019 11:22   1910348-6A 10

10/29/2019 11:28   1910348-7 10

10/29/2019 11:31   1910348-8 10

10/29/2019 11:34   1910348-9 10
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File Name: 026SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 11:37   1910348-10 10

10/29/2019 11:40   1910348-11 10

10/29/2019 11:43   1910348-12 10

10/29/2019 11:45   1910348-13 10

10/29/2019 11:48   1910348-14 10

10/29/2019 11:54   CCV3 1

10/29/2019 12:00   CCB3 1

10/29/2019 12:03   1910348-15 10

10/29/2019 12:06   1910348-16 10

10/29/2019 12:09   1910348-17 10

10/29/2019 12:12   1910440-1 10

10/29/2019 12:18   1910494-1 10

10/29/2019 12:24   1910499-1 10

10/29/2019 12:30   RINSE 1

10/29/2019 12:33   CCV4 1

10/29/2019 12:39   CCB4 1

10/29/2019 12:42   FP191023-1MB 10

10/29/2019 12:45   IP191024-1MB 10

10/29/2019 12:48   IM191024-1LCS 10

10/29/2019 12:53   1910278-1 10

10/29/2019 12:56   1910278-1SER 50

10/29/2019 12:59   1910278-1MS 10

10/29/2019 13:02   1910278-1MSD 10

10/29/2019 13:05   1910278-1A 10

10/29/2019 13:11   1910278-2 10

10/29/2019 13:14   1910278-3 10

10/29/2019 13:20   CCV5 1

10/29/2019 13:26   CCB5 1

10/29/2019 13:29   1910278-3SER 50

10/29/2019 13:32   1910278-3MS 10

10/29/2019 13:35   1910278-3MSD 10

10/29/2019 13:38   1910278-3A 10

10/29/2019 13:44   1910474-20 10

10/29/2019 13:47   1910474-21 10

10/29/2019 13:50   1910474-22 10
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File Name: 061SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 13:53   1910483-1 10

10/29/2019 13:56   1910483-2 10

10/29/2019 13:59   1910483-3 10

10/29/2019 14:05   CCV6 1

10/29/2019 14:11   CCB6 1

10/29/2019 14:14   1910500-1 10

10/29/2019 14:16   1910505-1 10

10/29/2019 14:22   RINSE 1

10/29/2019 14:25   CCV7 1

10/29/2019 14:31   CCB7 1

10/29/2019 14:35   IP191024-2MB 10

10/29/2019 14:38   IM191024-2LCS 10

10/29/2019 14:43   1910301-1 10

10/29/2019 14:46   1910301-1SER 50

10/29/2019 14:49   1910301-1MS 10

10/29/2019 14:52   1910301-1MSD 10

10/29/2019 14:55   1910301-1A 10

10/29/2019 15:01   1910301-2 10

10/29/2019 15:04   1910379-2 10

10/29/2019 15:07   1910379-2SER 50

10/29/2019 15:13   CCV8 1

10/29/2019 15:19   CCB8 1

10/29/2019 15:22   1910379-2MS 10

10/29/2019 15:25   1910379-2MSD 10

10/29/2019 15:28   1910379-2A 10

10/29/2019 15:34   1910401-2 10

10/29/2019 15:37   1910401-3 10

10/29/2019 15:40   1910401-4 10

10/29/2019 15:43   1910401-5 10

10/29/2019 15:46   1910402-2 10

10/29/2019 15:49   1910402-3 10

10/29/2019 15:52   1910435-1 10

10/29/2019 15:58   CCV9 1

10/29/2019 16:04   CCB9 1

10/29/2019 16:07   1910497-1 10
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File Name: 096SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 16:10   1910497-2 10

10/29/2019 16:15   RINSE 1

10/29/2019 16:18   CCV10 1

10/29/2019 16:24   CCB10 1

10/29/2019 16:27   1909498-1 10

10/29/2019 16:33   ZZZ 1

10/29/2019 16:39   RINSE 1

10/29/2019 16:42   RINSE 1

10/29/2019 16:45   CCV11 1

10/29/2019 16:51   CCB11 1

10/29/2019 16:54   IP191017-6MB 10

10/29/2019 16:57   IP191017-7MB 10

10/29/2019 17:00   IP191017-8MB 10

10/29/2019 17:03   IP191018-1MB 10

10/29/2019 17:06   IM191017-6LCS 10

10/29/2019 17:09   IM191017-7LCS 10

10/29/2019 17:12   IM191017-8LCS 10

10/29/2019 17:15   IM191018-1LCS 10

10/29/2019 17:21   CCV12 1

10/29/2019 17:27   CCB12 1

10/29/2019 17:30   1910143-1 10

10/29/2019 17:32   1910143-2 10

10/29/2019 17:35   1910143-2SER 50

10/29/2019 17:38   1910143-2MS 10

10/29/2019 17:41   1910143-2MSD 10

10/29/2019 17:44   1910143-2A 10

10/29/2019 17:50   1910143-3 10

10/29/2019 17:53   1910143-4 10

10/29/2019 17:56   1910143-5 10

SB-31-NNWP05-005-1.0-2.0-0 10/29/2019 17:59   1910157-1 10

10/29/2019 18:05   RINSE 1

10/29/2019 18:08   CCV13 1

10/29/2019 18:14   CCB13 1

SB-31-NNWP05-005-3.0-4.0-0 10/29/2019 18:17   1910157-2 10

SB-31-NNWP05-005-5.0-6.0-0 10/29/2019 18:20   1910157-3 10
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File Name: 131SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

SB-31-NNWP05-005-7.0-8.0-0 10/29/2019 18:23   1910157-4 10

SB-31-NNWP05-005-9.0-10.0- 10/29/2019 18:26   1910157-5 10

SB-31-NNWP04-003-5.0-6.0-0 10/29/2019 18:29   1910157-6 10

SB-31-NNWP04-003-7.0-8.0-0 10/29/2019 18:32   1910157-7 10

SB-31-NNWP04-003-9.0-10.0- 10/29/2019 18:35   1910157-8 10

SB-31-NNWP05-001-5.0-6.0-0 10/29/2019 18:38   1910157-9 10

SB-31-NNWP05-001-7.0-8.0-0 10/29/2019 18:41   1910157-10 10

SB-31-NNWP05-001-9.0-10.0- 10/29/2019 18:44   1910157-11 10

10/29/2019 18:49   RINSE 1

10/29/2019 18:52   CCV14 1

10/29/2019 18:58   CCB14 1

SB-31-NNWP05-002-5.0-6.0-0 10/29/2019 19:01   1910157-12 10

SB-31-NNWP05-002-7.0-8.0-0 10/29/2019 19:04   1910157-13 10

SB-31-NNWP05-002-9.0-10.0- 10/29/2019 19:07   1910157-14 10

SB-31-NNWP04-001-5.0-6.0-0 10/29/2019 19:10   1910157-15 10

10/29/2019 19:13   1910156-1 10

10/29/2019 19:16   1910156-1SER 50

10/29/2019 19:19   1910156-1MS 10

10/29/2019 19:22   1910156-1MSD 10

10/29/2019 19:25   1910156-1A 10

10/29/2019 19:31   1910156-2 10

10/29/2019 19:37   RINSE 1

10/29/2019 19:40   CCV15 1

10/29/2019 19:46   CCB15 1

10/29/2019 19:49   1910156-4 10

10/29/2019 19:52   1910156-4SER 50

10/29/2019 19:55   1910156-4MS 10

10/29/2019 19:58   1910156-4MSD 10

10/29/2019 20:01   1910156-4A 10

10/29/2019 20:06   1910156-5 10

10/29/2019 20:09   1910156-7 10

10/29/2019 20:12   1910156-7SER 50

10/29/2019 20:15   1910156-7MS 10

10/29/2019 20:18   1910156-7MSD 10

10/29/2019 20:24   RINSE 1
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File Name: 166SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 20:27   CCV16 1

10/29/2019 20:33   CCB16 1

10/29/2019 20:36   1910156-7A 10

10/29/2019 20:42   1910156-8 10

10/29/2019 20:45   1910156-10 10

10/29/2019 20:48   1910156-11 10

10/29/2019 20:51   1910156-12 10

10/29/2019 20:54   1910156-13 10

10/29/2019 20:57   1910156-14 10

10/29/2019 21:00   1910156-15 10

10/29/2019 21:03   1910156-16 10

10/29/2019 21:06- U   1910156-17 10

10/29/2019 21:12   RINSE 1

10/29/2019 21:15   CCV17 1

10/29/2019 21:20   CCB17 1

10/29/2019 21:23- U   1910156-18 10

10/29/2019 21:26   1910158-1 10

10/29/2019 21:29   1910158-1SER 50

10/29/2019 21:32   1910158-1MS 10

10/29/2019 21:35   1910158-1MSD 10

10/29/2019 21:38   1910158-1A 10

10/29/2019 21:44   1910158-2 10

10/29/2019 21:47   1910158-4 10

10/29/2019 21:50   1910158-5 10

10/29/2019 21:53   1910158-6 10

10/29/2019 21:59   RINSE 1

10/29/2019 22:02   CCV18 1

10/29/2019 22:08   CCB18 1

10/29/2019 22:11   1910158-7 10

10/29/2019 22:14   1910158-8 10

10/29/2019 22:17   1910158-9 10

10/29/2019 22:20   1910158-9SER 50

10/29/2019 22:23   1910158-9MS 10

10/29/2019 22:26   1910158-9MSD 10

10/29/2019 22:29   1910158-9A 10
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File Name: 201SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 22:35   1910158-10 10

10/29/2019 22:38   1910158-11 10

10/29/2019 22:41   1910158-12 10

10/29/2019 22:47   CCV19 1

10/29/2019 22:53   CCB19 1

10/29/2019 22:56   1910158-13 10

10/29/2019 22:59   1910158-14 10

10/29/2019 23:02   1910158-15 10

10/29/2019 23:05   1910158-16 10

10/29/2019 23:08   1910158-17 10

10/29/2019 23:11   1910158-18 10

10/29/2019 23:14   1910158-20 10

SB-31-NNWP04-001-7.0-8.0-0 10/29/2019 23:17   1910157-16 10

SB-31-NNWP04-002-5.0-6.0-0 10/29/2019 23:19   1910157-17 10

SB-31-NNWP04-002-7.0-8.0-0 10/29/2019 23:23   1910157-18 10

10/29/2019 23:28   CCV20 1

10/29/2019 23:34   CCB20 1

SB-31-NNWP04-002-8.0-9.0-0 10/29/2019 23:37   1910157-19 10

SB-31-MS-022-5.0-6.0-093020 10/29/2019 23:40   1910157-20 10

SB-31-MS-023-3.5-4.0-093020 10/29/2019 23:43   1910157-22 10

SB-31-NNWP01-002-4.0-5.0-0 10/29/2019 23:46   1910157-23 10

SB-31-NNWP06-001-4.0-5.0-0 10/29/2019 23:49   1910157-24 10

10/29/2019 23:52   1910159-21 10

10/29/2019 23:55   1910159-22 10

10/29/2019 23:58   1910159-23 10

10/30/2019 00:01   1910159-24 10

10/30/2019 00:04   1910159-25 10

10/30/2019 00:10   CCV21 1

10/30/2019 00:16   CCB21 1

10/30/2019 00:19   1910159-26 10

10/30/2019 00:22   1910159-26SER 50

10/30/2019 00:25   1910159-26MS 10

10/30/2019 00:28   1910159-26MSD 10

10/30/2019 00:31   1910159-26A 10

10/30/2019 00:37   RINSE 1
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File Name: 236SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 00:40   RINSE 1

10/30/2019 00:43   RINSE 1

10/30/2019 00:46   RINSE 1

10/30/2019 00:49   CCV22 1

10/30/2019 00:55   CCB22 1

10/30/2019 00:58   RINSE 1

10/30/2019 01:01   RINSE 1

10/30/2019 01:04   RINSE 1

10/30/2019 01:07   RINSE 1

10/30/2019 01:10   RINSE 1

10/30/2019 01:13   RINSE 1

10/30/2019 01:16   RINSE 1

10/30/2019 01:18   RINSE 1

10/30/2019 01:21   RINSE 1

10/30/2019 01:24   RINSE 1

10/30/2019 01:27   RINSE 1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW7471B    

Mercury

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-2
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-2-1

Method Blank

Lab ID: HG191017-2MB

MG/KGResult Units:

File Name: HG191022-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.011 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW7471B    

Mercury

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-3
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-3-1

Method Blank

Lab ID: HG191017-3MB

MG/KGResult Units:

File Name: HG191022-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.0023 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW7471B    

Mercury

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-4
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-4-1

Method Blank

Lab ID: HG191017-4MB

MG/KGResult Units:

File Name: HG191022-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.0081 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW7471B    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-2
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-2-1

Lab ID: HG191017-2LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191022-2Prep Method: METHOD

MERCURY 0.167 0.03330.189 113 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-3
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-3-1

Lab ID: HG191017-3LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191022-2Prep Method: METHOD

MERCURY 0.167 0.03330.186 112 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-4
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-4-1

Lab ID: HG191017-4LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191022-2Prep Method: METHOD

MERCURY 0.167 0.03330.18 108 80 - 120%7439-97-6
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Prep Batch ID:  HG191017-2

Start Date: 10/17/19
Start Time: 8:28

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:09

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:29Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191017-2-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1910143XXXXXXHG191017-2

LCS SOIL NONE 1XXXXXX 0.6 100 1910143XXXXXXHG191017-2

MS SOIL NONE 1XXXXXX 0.603 100 1910143XXXXXX1910143-2

MSD SOIL NONE 1XXXXXX 0.601 100 1910143XXXXXX1910143-2

SMP SOIL NONE 1XXXXXX 0.604 100 1910143XXXXXX1910143-2

SMP SOIL NONE 1XXXXXX 0.605 100 1910145XXXXXX1910145-4

SMP SOIL NONE 1XXXXXX 0.603 100 1910146XXXXXX1910146-1

SMP SOIL NONE 1XXXXXX 0.603 100 1910146XXXXXX1910146-2

SMP SOIL NONE 1XXXXXX 0.602 100 1910146XXXXXX1910146-3

SMP SOIL NONE 1XXXXXX 0.6 100 1910146XXXXXX1910146-4

SMP SOIL NONE 1XXXXXX 0.606 100 1910147XXXXXX1910147-1

SMP SOIL NONE 1XXXXXX 0.604 100 1910156XXXXXX1910156-10

SMP SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXX1910156-11

SMP SOIL NONE 1XXXXXX 0.607 100 1910156XXXXXX1910156-12

SMP SOIL NONE 1XXXXXX 0.603 100 1910156XXXXXX1910156-13

SMP SOIL NONE 1XXXXXX 0.603 100 1910156XXXXXX1910156-14

SMP SOIL NONE 1XXXXXX 0.605 100 1910156XXXXXX1910156-15

SMP SOIL NONE 1XXXXXX 0.602 100 1910156XXXXXX1910156-16

SMP SOIL NONE 1XXXXXX 0.602 100 1910156XXXXXX1910156-17

SMP SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXX1910156-18

SMP SOIL NONE 1XXXXXX 0.609 100 1910156XXXXXX1910156-2

SMP SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXX1910156-5

SMP SOIL NONE 1XXXXXX 0.606 100 1910156XXXXXX1910156-8

SMP SOIL NONE 19/28/2019 0.605 100 1910157SB-31-NNWP04-003-9.0-10.0-091910157-8
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Prep Batch ID:  HG191017-2

Start Date: 10/17/19
Start Time: 8:28

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:09

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:29Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Prep Batch ID:  HG191017-3

Start Date: 10/17/19
Start Time: 8:31

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:10

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:31Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191017-3-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-3

LCS SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-3

MS SOIL NONE 1XXXXXX 0.606 100 1910156XXXXXX1910156-1

MSD SOIL NONE 1XXXXXX 0.607 100 1910156XXXXXX1910156-1

SMP SOIL NONE 1XXXXXX 0.604 100 1910156XXXXXX1910156-1

SMP SOIL NONE 19/28/2019 0.602 100 1910157SB-31-NNWP05-005-1.0-2.0-0921910157-1

SMP SOIL NONE 19/28/2019 0.6 100 1910157SB-31-NNWP05-001-7.0-8.0-0921910157-10

SMP SOIL NONE 19/28/2019 0.608 100 1910157SB-31-NNWP05-001-9.0-10.0-091910157-11

SMP SOIL NONE 19/30/2019 0.603 100 1910157SB-31-NNWP05-002-5.0-6.0-0931910157-12

SMP SOIL NONE 19/30/2019 0.602 100 1910157SB-31-NNWP05-002-7.0-8.0-0931910157-13

SMP SOIL NONE 19/30/2019 0.602 100 1910157SB-31-NNWP05-002-9.0-10.0-091910157-14

SMP SOIL NONE 19/30/2019 0.603 100 1910157SB-31-NNWP04-001-5.0-6.0-0931910157-15

SMP SOIL NONE 19/30/2019 0.609 100 1910157SB-31-NNWP04-001-7.0-8.0-0931910157-16

SMP SOIL NONE 19/30/2019 0.6 100 1910157SB-31-NNWP04-002-5.0-6.0-0931910157-17

SMP SOIL NONE 19/30/2019 0.6 100 1910157SB-31-NNWP04-002-7.0-8.0-0931910157-18

SMP SOIL NONE 19/30/2019 0.6 100 1910157SB-31-NNWP04-002-8.0-9.0-0931910157-19

SMP SOIL NONE 19/28/2019 0.601 100 1910157SB-31-NNWP05-005-3.0-4.0-0921910157-2

SMP SOIL NONE 19/30/2019 0.6 100 1910157SB-31-MS-022-5.0-6.0-093020191910157-20

SMP SOIL NONE 19/28/2019 0.601 100 1910157SB-31-NNWP05-005-5.0-6.0-0921910157-3

SMP SOIL NONE 19/28/2019 0.609 100 1910157SB-31-NNWP05-005-7.0-8.0-0921910157-4

SMP SOIL NONE 19/28/2019 0.602 100 1910157SB-31-NNWP05-005-9.0-10.0-091910157-5

SMP SOIL NONE 19/28/2019 0.601 100 1910157SB-31-NNWP04-003-5.0-6.0-0921910157-6

SMP SOIL NONE 19/28/2019 0.6 100 1910157SB-31-NNWP04-003-7.0-8.0-0921910157-7

SMP SOIL NONE 19/28/2019 0.601 100 1910157SB-31-NNWP05-001-5.0-6.0-0921910157-9
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Prep Batch ID:  HG191017-3

Start Date: 10/17/19
Start Time: 8:31

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:10

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:31Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Prep Batch ID:  HG191017-4

Start Date: 10/17/19
Start Time: 8:33

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:11

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:33Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191017-4-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-4

LCS SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-4

MS SOIL NONE 1XXXXXX 0.608 100 1910156XXXXXX1910156-4

MSD SOIL NONE 1XXXXXX 0.608 100 1910156XXXXXX1910156-4

SMP SOIL NONE 1XXXXXX 0.604 100 1910156XXXXXX1910156-4

SMP SOIL NONE 19/30/2019 0.601 100 1910157SB-31-MS-023-3.5-4.0-093020191910157-22

SMP SOIL NONE 19/30/2019 0.602 100 1910157SB-31-NNWP01-002-4.0-5.0-0931910157-23

SMP SOIL NONE 19/30/2019 0.609 100 1910157SB-31-NNWP06-001-4.0-5.0-0931910157-24

SMP SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXX1910158-10

SMP SOIL NONE 1XXXXXX 0.604 100 1910158XXXXXX1910158-11

SMP SOIL NONE 1XXXXXX 0.604 100 1910158XXXXXX1910158-12

SMP SOIL NONE 1XXXXXX 0.602 100 1910158XXXXXX1910158-13

SMP SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXX1910158-14

SMP SOIL NONE 1XXXXXX 0.604 100 1910158XXXXXX1910158-15

SMP SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXX1910158-16

SMP SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXX1910158-17

SMP SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXX1910158-18

SMP SOIL NONE 1XXXXXX 0.603 100 1910158XXXXXX1910158-2

SMP SOIL NONE 1XXXXXX 0.601 100 1910158XXXXXX1910158-20

SMP SOIL NONE 1XXXXXX 0.609 100 1910158XXXXXX1910158-4

SMP SOIL NONE 1XXXXXX 0.608 100 1910158XXXXXX1910158-5

SMP SOIL NONE 1XXXXXX 0.604 100 1910158XXXXXX1910158-6

SMP SOIL NONE 1XXXXXX 0.602 100 1910158XXXXXX1910158-7

SMP SOIL NONE 1XXXXXX 0.603 100 1910158XXXXXX1910158-8
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Prep Batch ID:  HG191017-4

Start Date: 10/17/19
Start Time: 8:33

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:11

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:33Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 2 of 2 Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

ALS -- Fort Collins

91 of 101



Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Run ID: HG191022-2A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00102 102 90 - 110ICV Initial Calibration 10/22/2019 4:47

N/A0.002 0.00020.00214 107 80 - 120CCV2 Continuing Calibration 10/22/2019 5:38

N/A0.002 0.00020.00209 104 80 - 120CCV3 Continuing Calibration 10/22/2019 6:04

N/A0.002 0.00020.00208 104 80 - 120CCV4 Continuing Calibration 10/22/2019 6:30

N/A0.002 0.00020.00213 107 80 - 120CCV5 Continuing Calibration 10/22/2019 6:56

N/A0.002 0.00020.00212 106 80 - 120CCV6 Continuing Calibration 10/22/2019 7:21

N/A0.002 0.00020.00210 105 80 - 120CCV7 Continuing Calibration 10/22/2019 7:47

N/A0.002 0.00020.00212 106 80 - 120CCV8 Continuing Calibration 10/22/2019 8:13

N/A0.002 0.00020.00214 107 80 - 120CCV9 Continuing Calibration 10/22/2019 8:39

Page 1 of 1Tuesday, November 05, 2019Date Printed:

Data Package ID: hg1910157-1

LIMS Version:  6.915
ALS -- Fort Collins

92 of 101



Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Run ID: HG191022-2A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U10/22/2019Initial Calibration 4:49

CCB2 0.0000707 0.0002 U10/22/2019Continuing Calibration 5:41

CCB3 0.0000707 0.0002 U10/22/2019Continuing Calibration 6:06

CCB4 0.0000707 0.0002 U10/22/2019Continuing Calibration 6:32

CCB5 0.0000707 0.0002 U10/22/2019Continuing Calibration 6:58

CCB6 0.0000707 0.0002 U10/22/2019Continuing Calibration 7:24

CCB7 0.0000707 0.0002 U10/22/2019Continuing Calibration 7:49

CCB8 0.0000707 0.0002 U10/22/2019Continuing Calibration 8:15

CCB9 0.0000707 0.0002 U10/22/2019Continuing Calibration 8:41
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 4:32CA

10/22/2019 4:34StanDUP

10/22/2019 4:36StanDUP

10/22/2019 4:38StanDUP

10/22/2019 4:40StanDUP

10/22/2019 4:43StanDUP

10/22/2019 4:45StanDUP

10/22/2019 4:47ICV 1

10/22/2019 4:49ICB 1

10/22/2019 4:51CRA1 1

10/22/2019 4:53HG191017-1MB 1

10/22/2019 4:55HG191017-1LCS 1

10/22/2019 4:581910141-1 1

10/22/2019 5:001910141-2 1

10/22/2019 5:021910142-1 1

10/22/2019 5:041910142-2 1

10/22/2019 5:061910142-3 1

10/22/2019 5:081910142-4 1

10/22/2019 5:101910142-4MS 1

10/22/2019 5:13CCV1 1

10/22/2019 5:15CCB1 1

10/22/2019 5:171910142-4MSD 1

10/22/2019 5:191910142-5 1

10/22/2019 5:211910142-6 1

10/22/2019 5:231910142-7 1

10/22/2019 5:261910142-8 1

10/22/2019 5:281910142-9 1

10/22/2019 5:301910143-1 1

10/22/2019 5:321910143-3 1

10/22/2019 5:341910143-4 1

10/22/2019 5:361910143-5 1

10/22/2019 5:38CCV2 1

10/22/2019 5:41CCB2 1

10/22/2019 5:431910144-1 1

10/22/2019 5:451910144-2 1

Page 1 of 7 Tuesday, November 05, 2019Date Printed:

Data Package ID: HG1910157-1

LIMS Version:  6.915
ALS -- Fort Collins
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 5:471910145-1 1

10/22/2019 5:491910145-2 1

10/22/2019 5:511910145-3 1

10/22/2019 5:53HG191017-2MB 1

10/22/2019 5:56HG191017-2LCS 1

10/22/2019 5:581910143-2 1

10/22/2019 6:001910143-2MS 1

10/22/2019 6:021910143-2MSD 1

10/22/2019 6:04CCV3 1

10/22/2019 6:06CCB3 1

10/22/2019 6:081910145-4 1

10/22/2019 6:111910146-1 1

10/22/2019 6:131910146-2 1

10/22/2019 6:151910146-3 1

10/22/2019 6:171910146-4 1

10/22/2019 6:191910147-1 1

10/22/2019 6:211910156-2 1

10/22/2019 6:231910156-5 1

10/22/2019 6:261910156-8 1

10/22/2019 6:281910156-10 1

10/22/2019 6:30CCV4 1

10/22/2019 6:32CCB4 1

10/22/2019 6:341910156-11 1

10/22/2019 6:361910156-12 1

10/22/2019 6:381910156-13 1

10/22/2019 6:411910156-14 1

10/22/2019 6:431910156-15 1

10/22/2019 6:451910156-16 1

10/22/2019 6:471910156-17 1

10/22/2019 6:491910156-18 1

SB-31-NNWP04-003-9.0-10.0- 10/22/2019 6:511910157-8 1

10/22/2019 6:53HG191017-3MB 1

10/22/2019 6:56CCV5 1

10/22/2019 6:58CCB5 1

10/22/2019 7:00HG191017-3LCS 1
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Data Package ID: HG1910157-1
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 7:021910156-1 1

10/22/2019 7:041910156-1MS 1

10/22/2019 7:061910156-1MSD 1

SB-31-NNWP05-005-1.0-2.0-0 10/22/2019 7:081910157-1 1

SB-31-NNWP05-005-3.0-4.0-0 10/22/2019 7:111910157-2 1

SB-31-NNWP05-005-5.0-6.0-0 10/22/2019 7:131910157-3 1

SB-31-NNWP05-005-7.0-8.0-0 10/22/2019 7:151910157-4 1

SB-31-NNWP05-005-9.0-10.0- 10/22/2019 7:171910157-5 1

SB-31-NNWP04-003-5.0-6.0-0 10/22/2019 7:191910157-6 1

10/22/2019 7:21CCV6 1

10/22/2019 7:24CCB6 1

SB-31-NNWP04-003-7.0-8.0-0 10/22/2019 7:261910157-7 1

SB-31-NNWP05-001-5.0-6.0-0 10/22/2019 7:281910157-9 1

SB-31-NNWP05-001-7.0-8.0-0 10/22/2019 7:301910157-10 1

SB-31-NNWP05-001-9.0-10.0- 10/22/2019 7:321910157-11 1

SB-31-NNWP05-002-5.0-6.0-0 10/22/2019 7:341910157-12 1

SB-31-NNWP05-002-7.0-8.0-0 10/22/2019 7:361910157-13 1

SB-31-NNWP05-002-9.0-10.0- 10/22/2019 7:391910157-14 1

SB-31-NNWP04-001-5.0-6.0-0 10/22/2019 7:411910157-15 1

SB-31-NNWP04-001-7.0-8.0-0 10/22/2019 7:431910157-16 1

SB-31-NNWP04-002-5.0-6.0-0 10/22/2019 7:451910157-17 1

10/22/2019 7:47CCV7 1

10/22/2019 7:49CCB7 1

SB-31-NNWP04-002-7.0-8.0-0 10/22/2019 7:511910157-18 1

SB-31-NNWP04-002-8.0-9.0-0 10/22/2019 7:541910157-19 1

SB-31-MS-022-5.0-6.0-093020 10/22/2019 7:561910157-20 1

10/22/2019 7:58HG191017-4MB 1

10/22/2019 8:00HG191017-4LCS 1

10/22/2019 8:021910156-4 1

10/22/2019 8:041910156-4MS 1

10/22/2019 8:061910156-4MSD 1

SB-31-MS-023-3.5-4.0-093020 10/22/2019 8:091910157-22 1

SB-31-NNWP01-002-4.0-5.0-0 10/22/2019 8:111910157-23 1

10/22/2019 8:13CCV8 1

10/22/2019 8:15CCB8 1
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

SB-31-NNWP06-001-4.0-5.0-0 10/22/2019 8:171910157-24 1

10/22/2019 8:191910158-2 1

10/22/2019 8:221910158-4 1

10/22/2019 8:241910158-5 1

10/22/2019 8:261910158-6 1

10/22/2019 8:281910158-7 1

10/22/2019 8:301910158-8 1

10/22/2019 8:321910158-10 1

10/22/2019 8:341910158-11 1

10/22/2019 8:371910158-12 1

10/22/2019 8:39CCV9 1

10/22/2019 8:41CCB9 1

10/22/2019 8:431910158-13 1

10/22/2019 8:451910158-14 1

10/22/2019 8:471910158-15 1

10/22/2019 8:501910158-16 1

10/22/2019 8:521910158-17 1

10/22/2019 8:541910158-18 1

10/22/2019 8:561910158-20 1

10/22/2019 8:58HG191017-5MB 1

10/22/2019 9:00HG191017-5LCS 1

10/22/2019 9:021910156-7 1

10/22/2019 9:05CCV10 1

10/22/2019 9:07CCB10 1

10/22/2019 9:091910156-7MS 1

10/22/2019 9:111910156-7MSD 1

10/22/2019 9:131910159-1 1

10/22/2019 9:151910159-2 1

10/22/2019 9:181910159-3 1

10/22/2019 9:201910159-4 1

10/22/2019 9:221910159-5 1

10/22/2019 9:241910159-6 1

10/22/2019 9:261910159-7 1

10/22/2019 9:281910159-8 1

10/22/2019 9:30CCV11 1
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 9:33CCB11 1

10/22/2019 9:351910159-9 1

10/22/2019 9:371910159-10 1

10/22/2019 9:391910159-11 1

10/22/2019 9:411910159-12 1

10/22/2019 9:431910159-13 1

10/22/2019 9:461910159-14 1

10/22/2019 9:481910159-15 1

10/22/2019 9:501910159-16 1

10/22/2019 9:521910159-17 1

10/22/2019 9:541910159-18 1

10/22/2019 9:56CCV12 1

10/22/2019 9:59CCB12 1

10/22/2019 10:011910159-19 1

10/22/2019 10:03HG191017-6MB 1

10/22/2019 10:05HG191017-6LCS 1

10/22/2019 10:071910158-1 1

10/22/2019 10:091910158-1MS 1

10/22/2019 10:111910158-1MSD 1

10/22/2019 10:141910159-20 1

10/22/2019 10:161910159-21 1

10/22/2019 10:181910159-22 1

10/22/2019 10:201910159-23 1

10/22/2019 10:22CCV13 1

10/22/2019 10:24CCB13 1

10/22/2019 10:271910159-24 1

10/22/2019 10:291910159-25 1

10/22/2019 10:311910159-26 1

10/22/2019 10:331910160-1 1

10/22/2019 10:351910160-2 1

10/22/2019 10:371910160-3 1

10/22/2019 10:401910160-4 1

10/22/2019 10:421910160-6 1

10/22/2019 10:441910160-7 1

10/22/2019 10:461910160-8 1
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 10:48CCV14 1

10/22/2019 10:50CCB14 1

10/22/2019 10:531910160-10 1

10/22/2019 10:551910160-11 1

10/22/2019 10:571910160-12 1

10/22/2019 10:591910161-2 1

10/22/2019 11:011910161-4 1

10/22/2019 11:03HG191017-7MB 1

10/22/2019 11:06HG191017-7LCS 1

10/22/2019 11:081910158-9 1

10/22/2019 11:101910158-9MS 1

10/22/2019 11:121910158-9MSD 1

10/22/2019 11:14CCV15 1

10/22/2019 11:16CCB15 1

10/22/2019 11:191910161-5 1

10/22/2019 11:211910161-6 1

10/22/2019 11:231910161-7 1

10/22/2019 11:251910161-8 1

10/22/2019 11:271910161-9 1

10/22/2019 11:291910161-10 1

10/22/2019 11:321910161-11 1

10/22/2019 11:341910161-12 1

10/22/2019 11:361910161-13 1

10/22/2019 11:381910161-14 1

10/22/2019 11:40CCV16 1

10/22/2019 11:42CCB16 1

10/22/2019 11:451910161-15 1

10/22/2019 11:471910161-16 1

10/22/2019 11:491910161-17 1

10/22/2019 11:511910161-18 1

10/22/2019 11:531910161-19 1

10/22/2019 11:551910161-20 1

10/22/2019 11:581910162-10 1

10/22/2019 12:001910162-11 1

10/22/2019 12:021910162-13 1
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 12:04CCV17 1

10/22/2019 12:06CCB17 1
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Gamma Spectroscopy 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation – 693694CH.FL.05.02 

Work Order Number:  1910157 
 
1. This report consists of the analytical results for 23 soil samples received by ALS on 10/07/2019. 
 
2. These samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans on 10/12/2019 and stored for at least 21 to 22 days to allow 222Rn to 
approach secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to 
analysis on 11/02/2019 and 11/03/2019 is at least 97.78% (21 days) 98.15% (22 days).  
Conservatively assuming a radon emanation efficiency of approximately 50%, the effective radon 
progeny ingrowth for these samples would be greater than 98.89% (21 days) and 99.07% (22 
days). 

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 11/03/2019. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  

 
6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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7. DER values exceeding 2.13 have been flagged “D” denoting ‘outside limits, high’.  The DER for 
samples 1910157-9 and -9DUP is at a value of 7.81. This occurrence is believed to be due to 
sample inhomogeneity.  Results are submitted with project manager’s instructions. 

 
8.  Activity concentrations above the calculated MDC are reported in some instances where 

minimum nuclide identification criteria are not met.  Such tentative identifications result when the 
software attempts to calculate net activity concentrations for analytes where either one or both of 
the following criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above 
the critical level, or the minimum library peak abundance must be attained.  Nuclides not meeting 
these requirements have been flagged with a “TI” qualifier. 

 
9. The requested detection limit for 226Ra was not met for samples 1910157-11 and -14.  The 

reported activity for these samples is greater than the achieved detection limit. The results have 
been flagged with an “M3” qualifier on the final reports.  The results are submitted without further 
qualification. 

 
10. There are cases where the sample density is less than the associated calibration standard 

density.  Cases that exceed the limit of +/- 15% of the density of the calibration standard are 
flagged with a ‘G’, denoting a significant density difference between the sample and calibration 
standard.  Consequently, the results may be biased high for the flagged results in this workorder.  
If requested, ALS can perform a transmission spike in order to estimate a magnitude of this bias.  
The results are reported without further qualification. 

 
11. No further problems were encountered with either the client samples or the associated quality 

control samples.  All remaining quality control criteria were met. 
 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
_______________________________   __11/5/19____    
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer 
  

 
_______________________________   ____________ 
Radiochemistry Final Data Reviewer    Date 
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Section 1 
 
 

CHAIN OF CUSTODY 
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OrderNum: 1910157
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1910157-1SB-31-NNWP05-005-1.0-2.0-092 SOIL 28-Sep-19 14:44
1910157-2SB-31-NNWP05-005-3.0-4.0-092 SOIL 28-Sep-19 14:46
1910157-3SB-31-NNWP05-005-5.0-6.0-092 SOIL 28-Sep-19 14:47
1910157-4SB-31-NNWP05-005-7.0-8.0-092 SOIL 28-Sep-19 14:48
1910157-5SB-31-NNWP05-005-9.0-10.0-09 SOIL 28-Sep-19 15:29
1910157-6SB-31-NNWP04-003-5.0-6.0-092 SOIL 28-Sep-19 16:09
1910157-7SB-31-NNWP04-003-7.0-8.0-092 SOIL 28-Sep-19 16:10
1910157-8SB-31-NNWP04-003-9.0-10.0-09 SOIL 28-Sep-19 16:11
1910157-9SB-31-NNWP05-001-5.0-6.0-092 SOIL 28-Sep-19 16:48
1910157-10SB-31-NNWP05-001-7.0-8.0-092 SOIL 28-Sep-19 16:49
1910157-11SB-31-NNWP05-001-9.0-10.0-09 SOIL 28-Sep-19 16:51
1910157-12SB-31-NNWP05-002-5.0-6.0-093 SOIL 30-Sep-19 8:27
1910157-13SB-31-NNWP05-002-7.0-8.0-093 SOIL 30-Sep-19 8:27
1910157-14SB-31-NNWP05-002-9.0-10.0-09 SOIL 30-Sep-19 8:26
1910157-15SB-31-NNWP04-001-5.0-6.0-093 SOIL 30-Sep-19 9:44
1910157-16SB-31-NNWP04-001-7.0-8.0-093 SOIL 30-Sep-19 9:47
1910157-17SB-31-NNWP04-002-5.0-6.0-093 SOIL 30-Sep-19 10:18
1910157-18SB-31-NNWP04-002-7.0-8.0-093 SOIL 30-Sep-19 10:20
1910157-19SB-31-NNWP04-002-8.0-9.0-093 SOIL 30-Sep-19 10:42
1910157-20SB-31-MS-022-5.0-6.0-09302019 SOIL 30-Sep-19 11:38
1910157-21SB-31-MS-022-7.0-8.0-09302019 SOIL 30-Sep-19 11:40
1910157-22SB-31-MS-023-3.5-4.0-09302019 SOIL 30-Sep-19 12:38
1910157-23SB-31-NNWP01-002-4.0-5.0-093 SOIL 30-Sep-19 14:01
1910157-24SB-31-NNWP06-001-4.0-5.0-093 SOIL 30-Sep-19 15:03
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Section 2 
 
 

SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Lab ID: GS191011-2MB

Date Analyzed: 02-Nov-19

Date Collected: 11-Oct-19

Sample Matrix: SOIL

Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1 Result Units: pCi/g

File Name: 191240d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.36-0.05 +/- 0.19 1 NA

Data Package ID: GSS1910157-1

Page 1 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Lab ID: GS191011-4MB

Date Analyzed: 03-Nov-19

Date Collected: 11-Oct-19

Sample Matrix: SOIL

Date Prepared: 11-Oct-19

Prep Batch: GS191011-4

Run ID: GS191011-4A
QCBatchID: GS191011-4-1 Result Units: pCi/g

File Name: 192439d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.39-0.15 +/- 0.19 1 NA

Data Package ID: GSS1910157-1

Page 2 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Lab ID: GS191011-2LCS

Date Analyzed: 02-Nov-19

Date Collected: 11-Oct-19

Sample Matrix: SOIL

Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1 Result Units: pCi/g

File Name: 191135d09

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 465 54 2 P,M3468.0 99.3 85 - 115+/-13982-63-3

Data Package ID: GSS1910157-1

Page 1 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC or less than the associated TP
U.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Lab ID: GS191011-4LCS

Date Analyzed: 03-Nov-19

Date Collected: 11-Oct-19

Sample Matrix: SOIL

Date Prepared: 11-Oct-19

Prep Batch: GS191011-4

Run ID: GS191011-4A
QCBatchID: GS191011-4-1 Result Units: pCi/g

File Name: 191092d07

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 469 55 3 P,M3468.0 100 85 - 115+/-13982-63-3

Data Package ID: GSS1910157-1

Page 2 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC or less than the associated TP
U.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 216 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-001-5.0-6.

Lab ID: 1910157-9DUP

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191296d02

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 7.81 2.1313982-63-3 D0.39 +/- 0.1920.0 +/- 2.5 0.7 0.37

Data Package ID: GSS1910157-1

Page 1 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 207 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP01-002-4.0-5.

Lab ID: 1910157-23DUP

Date Analyzed: 03-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-4

Run ID: GS191011-4A
QCBatchID: GS191011-4-1

Result Units: pCi/g
File Name: 192438d04

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.139 2.1313982-63-3 1.31 +/- 0.331.38 +/- 0.31 0.44 0.56

Data Package ID: GSS1910157-1

Page 2 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13

19 of 46



 
 

Section 4 
 
 

INDIVIDUAL SAMPLE RESULTS 

20 of 46



Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 223 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-005-1.0-2.

Lab ID: 1910157-1

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191271d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.490.92 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 1 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 229 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-005-3.0-4.

Lab ID: 1910157-2

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191295d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.421.56 +/- 0.3013982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 2 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-005-5.0-6.

Lab ID: 1910157-3

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191758d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.362.37 +/- 0.3813982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 3 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 226 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-005-7.0-8.

Lab ID: 1910157-4

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 192429d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.814.1 +/- 1.813982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 4 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 198 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-005-9.0-10

Lab ID: 1910157-5

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191080d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.561.71 +/- 0.3913982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 5 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 234 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP04-003-5.0-6.

Lab ID: 1910157-6

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191238d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.350.61 +/- 0.1913982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 6 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 198 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP04-003-7.0-8.

Lab ID: 1910157-7

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191133d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.461.26 +/- 0.3113982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 7 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 204 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP04-003-9.0-10

Lab ID: 1910157-8

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 190754d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.361.38 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 8 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 245 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-001-5.0-6.

Lab ID: 1910157-9

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191272d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.720.0 +/- 2.513982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 9 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 216 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-001-5.0-6.

Lab ID: 1910157-9DUP

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191296d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 D0.370.39 +/- 0.19 1 NA

Data Package ID: GSS1910157-1

Page 1 of 2Tuesday, November 05, 2019
Date Printed:

LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 241 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-001-7.0-8.

Lab ID: 1910157-10

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191759d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 1.068.6 +/- 8.113982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 10 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 213 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-001-9.0-10

Lab ID: 1910157-11

Date Analyzed: 02-Nov-19

Date Collected: 28-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 192430d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 M32117 +/- 1413982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 11 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 233 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-002-5.0-6.

Lab ID: 1910157-12

Date Analyzed: 02-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191081d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.422.12 +/- 0.3913982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 12 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 227 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-002-7.0-8.

Lab ID: 1910157-13

Date Analyzed: 02-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191239d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.960.9 +/- 7.213982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 13 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 215 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP05-002-9.0-10

Lab ID: 1910157-14

Date Analyzed: 02-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191134d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 M31.157.6 +/- 6.913982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 14 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 229 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP04-001-5.0-6.

Lab ID: 1910157-15

Date Analyzed: 02-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 190755d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.250.49 +/- 0.1413982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 15 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 211 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP04-001-7.0-8.

Lab ID: 1910157-16

Date Analyzed: 02-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191273d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.471.45 +/- 0.3213982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 16 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 216 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP04-002-5.0-6.

Lab ID: 1910157-17

Date Analyzed: 02-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191297d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.380.52 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 17 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 158 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP04-002-7.0-8.

Lab ID: 1910157-18

Date Analyzed: 02-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191760d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.491.18 +/- 0.3113982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 18 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 179 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP04-002-8.0-9.

Lab ID: 1910157-19

Date Analyzed: 02-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 192431d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.551.03 +/- 0.3013982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 19 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 194 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-MS-022-5.0-6.0-093

Lab ID: 1910157-20

Date Analyzed: 02-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-2

Run ID: GS191011-2A
QCBatchID: GS191011-2-1

Result Units: pCi/g
File Name: 191082d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.540.97 +/- 0.2913982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 20 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 181 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-MS-023-3.5-4.0-093

Lab ID: 1910157-22

Date Analyzed: 03-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-4

Run ID: GS191011-4A
QCBatchID: GS191011-4-1

Result Units: pCi/g
File Name: 192437d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.430.66 +/- 0.2513982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 21 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 207 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP01-002-4.0-5.

Lab ID: 1910157-23

Date Analyzed: 02-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-4

Run ID: GS191011-4A
QCBatchID: GS191011-4-1

Result Units: pCi/g
File Name: 191276d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.441.38 +/- 0.3113982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 22 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 207 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP01-002-4.0-5.

Lab ID: 1910157-23DUP

Date Analyzed: 03-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-4

Run ID: GS191011-4A
QCBatchID: GS191011-4-1

Result Units: pCi/g
File Name: 192438d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.561.31 +/- 0.33 1 NA

Data Package ID: GSS1910157-1

Page 2 of 2Tuesday, November 05, 2019
Date Printed:

LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 178 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910157

Field ID: SB-31-NNWP06-001-4.0-5.

Lab ID: 1910157-24

Date Analyzed: 03-Nov-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-4

Run ID: GS191011-4A
QCBatchID: GS191011-4-1

Result Units: pCi/g
File Name: 191091d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.631.44 +/- 0.3613982-63-3 1 NA

Data Package ID: GSS1910157-1

Page 23 of 23Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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TECHNICAL BULLETIN ADDENDUM 
 
  

The library used for analysis defines the gamma emission(s) to be used for 
analysis of each nuclide.  If multiple gamma emissions are used for quantification, then a 
‘NET’ quantification emission (or peak) must be defined in the library.  This designation 
provides for the calculation of nuclide activity concentrations and detection limits in the 
case of non-presence of the nuclide.  When the nuclide is not present, or the software is 
unable to resolve a peak at the library defined ‘NET’ energy, the software evaluates the 
‘NET’ region of interest (‘NET’ peak energy +/- 2 keV) by performing a summation of 
the net counts above the background level.  This ‘NET’ quantification can result in net 
negative, zero, or positive activity results, and is highly dependent on the spectral 
distribution in the region of interest of the ‘NET’ peak.  In cases where only the ‘NET’ 
peak is found, and the software performs a net quantification, the nuclide result will be 
flagged with an ‘NQ’ qualifier on the final reports.  This indicates that the nuclide is not 
detected or supported at any level above the reported MDC.  Results are submitted 
without further qualification. 
 
 All nuclides specified in the library of analysis for gamma spectroscopy are 
evaluated for positive OR tentative identification on the following criteria: 

- The individual abundances for the gamma emissions specified for each 
nuclide are summed to obtain a total nuclide abundance. 

- From the total nuclide abundance, a positive identification criterion is set as 
75% of this total nuclide abundance. 

- For all nuclide peaks that are not net quantified, those peak abundances are 
summed.  The total non-net quantified peak sum is compared to the calculated 
75% abundance criterion.  If this sum is greater than the 75% criterion, the 
nuclide is considered to be positively identified at the reported concentration.  
If the sum is less than the 75% criterion, the nuclide is tentatively identified at 
the reported concentration.  These results will be flagged with a ‘TI’ qualifier 
on the final reports to indicate that the 75% abundance criterion was not met. 
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Metals 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation -- 693694CH.FL.05.02 

Work Order Number:  1910158 
 
1. This report consists of 2 water samples and 18 soil samples. 
 
2. The samples were received intact at varying temperatures by ALS on 10/07/19 and 10/08/19. 
 
3. The water samples had a pH less than 2 upon receipt. 
 
4. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3005A (water), 3050B 

(soil) and the current revision of SOP 806. 
 
For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7470A 
(water), 7471A (soil) and the current revision of SOP 812. 

 
5. Analysis by ICP-MS followed method 6020B and the current revision of SOP 827. 
 

Analysis by CVAA followed method 7470A (water), 7471A (soil) and the current revision of SOP 
812. 

 
6. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
7. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. 
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• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• All laboratory control sample criteria were met. 

• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

• The interference check samples associated with Method 6020B were analyzed. 
 
9. Matrix specific quality control procedures. 
 
 Samples 1910158-1 and -9 were designated as the quality control samples for the soil 

ICPMS analysis and for mercury soil batches HG191017-6 and -7.  Per method 
requirements, matrix QC was performed for each water analysis and mercury soil batch 
HG191017-4.  Since a sample from this order number was not the selected quality control 
(QC) sample, matrix specific QC results are not included in this report. 

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC. 

• A matrix spike and matrix spike duplicate were digested and analyzed with each batch 
indicated above.  All acceptance criteria for accuracy and precision were met. 

• A serial dilution was analyzed with the soil ICP batch.  All acceptance criteria were met 
with the following exception: 

Analyte Sample ID 
Uranium 1910158-1L 

 
       The native sample results are flagged for serial dilution failure. 
 
10. It is a standard practice that samples for ICP-MS are analyzed at a dilution.    
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The data contained in the following report have been reviewed and approved by the personnel 
listed below.  In addition, ALS certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 
 
 
 
_____________________________                __11/6/19___ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
  
 
_______________________________   ____________ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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Chain of Custody 
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OrderNum: 1910158
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1910158-1SS-31-H01-007-10012019 SOIL 01-Oct-19 8:24
1910158-2SS-31-H01-007-10012019-DUP SOIL 01-Oct-19 8:27
1910158-3SS-31-H01-007-10012019-EB WATER 01-Oct-19 15:00
1910158-4SB-31-NNWP03-001-5.0-6.0-100 SOIL 01-Oct-19 14:30
1910158-5SB-31-NNWP03-001-7.0-8.0-100 SOIL 01-Oct-19 14:33
1910158-6SB-31-NNWP03-001-9.0-10.0-10 SOIL 01-Oct-19 14:35
1910158-7SB-31-H01-001-5.0-6.0-10012019 SOIL 01-Oct-19 15:05
1910158-8SB-31-H01-001-6.0-7.0-10012019 SOIL 01-Oct-19 15:09
1910158-9SS-31-MS-040-10012019 SOIL 01-Oct-19 15:35
1910158-10SS-31-MS-040-10012019-DUP SOIL 01-Oct-19 15:38
1910158-11SB-31-MS-040-1.0-2.0-10012019 SOIL 01-Oct-19 16:19
1910158-12SB-31-MS-040-3.0-4.0-10012019 SOIL 01-Oct-19 16:20
1910158-13SB-31-MS-040-4.0-5.0-10012019 SOIL 01-Oct-19 16:21
1910158-14SB-31-H01-008-1.0-2.0-10012019 SOIL 01-Oct-19 17:17
1910158-15SB-31-H01-008-3.0-4.0-10012019 SOIL 01-Oct-19 17:19
1910158-16SB-31-H01-007-1.0-2.0-10012019 SOIL 01-Oct-19 17:45
1910158-17SB-31-H01-007-3.0-4.0-10012019 SOIL 01-Oct-19 17:47
1910158-18SB-31-H01-007-5.0-6.0-10012019 SOIL 01-Oct-19 17:49
1910158-19SS-31-MS-040-10012019-EB WATER 01-Oct-19 18:00
1910158-20SS-31-NNWP04-004-10022019 SOIL 02-Oct-19 8:40

Page 1 of 1 Wednesday, November 06, 2019Date Printed:
LIMS Version:  6.915

ALS -- Fort Collins
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Sample Results 
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-H01-007-10012019

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 0.6 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 182SMPL_

Lab ID: 1910158-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.5

7439-98-7 0.210MOLYBDENUM J 0.0330.11

7782-49-2 110SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.7

7440-61-1 0.0110URANIUM E 0.0010.79

7440-62-2 0.510VANADIUM 0.167.7

Page 1 of 18Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910158-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-H01-007-10012019-

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 0.5 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 187SMPL_

Lab ID: 1910158-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.13

7782-49-2 110SELENIUM J 0.320.35

7440-29-1 0.0210THORIUM 0.00241.7

7440-61-1 0.0110URANIUM 0.0010.73

7440-62-2 0.510VANADIUM 0.167.7

Page 2 of 18Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910158-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP03-001-5.0-6.

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 2.9 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 188SMPL_

Lab ID: 1910158-4

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0372.4

7439-98-7 0.2110MOLYBDENUM 0.0340.37

7782-49-2 110SELENIUM J 0.330.42

7440-29-1 0.02110THORIUM 0.00251.9

7440-61-1 0.0110URANIUM 0.0011.2

7440-62-2 0.5210VANADIUM 0.167.8

Page 3 of 18Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910158-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP03-001-7.0-8.

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 5.9 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 189SMPL_

Lab ID: 1910158-5

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.03812

7439-98-7 0.2110MOLYBDENUM 0.0350.37

7782-49-2 1.110SELENIUM J 0.340.86

7440-29-1 0.02110THORIUM 0.00252.9

7440-61-1 0.01110URANIUM 0.00112.3

7440-62-2 0.5310VANADIUM 0.1716

Page 4 of 18Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910158-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP03-001-9.0-10

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.006
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 13.5 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 190SMPL_

Lab ID: 1910158-6

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2310ARSENIC 0.041240

7439-98-7 0.2310MOLYBDENUM 0.0381.3

7782-49-2 1.110SELENIUM 0.372.8

7440-29-1 0.02310THORIUM 0.002812

7440-61-1 0.01110URANIUM 0.00115.8

7440-62-2 0.5710VANADIUM 0.18100

Page 5 of 18Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910158-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-H01-001-5.0-6.0-100

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 7.3 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 194SMPL_

Lab ID: 1910158-7

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2210ARSENIC 0.0394.6

7439-98-7 0.2210MOLYBDENUM 0.0360.65

7782-49-2 1.110SELENIUM 0.351.1

7440-29-1 0.02210THORIUM 0.00264.4

7440-61-1 0.01110URANIUM 0.00111.9

7440-62-2 0.5410VANADIUM 0.1730

Page 6 of 18Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910158-1

LIMS Version:  6.915

ALS -- Fort Collins

20 of 127



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-H01-001-6.0-7.0-100

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 6.6 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 195SMPL_

Lab ID: 1910158-8

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0384.2

7439-98-7 0.2110MOLYBDENUM 0.0350.5

7782-49-2 1.110SELENIUM J 0.340.9

7440-29-1 0.02110THORIUM 0.00264.8

7440-61-1 0.01110URANIUM 0.00111.6

7440-62-2 0.5310VANADIUM 0.1735

Page 7 of 18Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910158-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-MS-040-10012019

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 0.6 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 196SMPL_

Lab ID: 1910158-9

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.3

7439-98-7 0.210MOLYBDENUM J 0.0330.09

7782-49-2 110SELENIUM J 0.320.39

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.0010.33

7440-62-2 0.510VANADIUM 0.167.2

Page 8 of 18Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910158-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-MS-040-10012019-D

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 0.6 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 201SMPL_

Lab ID: 1910158-10

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.069

7782-49-2 110SELENIUM J 0.320.33

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.24

7440-62-2 0.510VANADIUM 0.166.3

Page 9 of 18Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910158-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-MS-040-1.0-2.0-100

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 3.7 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 202SMPL_

Lab ID: 1910158-11

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0372.4

7439-98-7 0.2110MOLYBDENUM J 0.0340.14

7782-49-2 110SELENIUM J 0.330.51

7440-29-1 0.02110THORIUM 0.00252.3

7440-61-1 0.0110URANIUM 0.0010.34

7440-62-2 0.5210VANADIUM 0.1711
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-MS-040-3.0-4.0-100

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 4.8 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 203SMPL_

Lab ID: 1910158-12

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0384.3

7439-98-7 0.2110MOLYBDENUM J 0.0350.12

7782-49-2 110SELENIUM J 0.340.87

7440-29-1 0.02110THORIUM 0.00255.5

7440-61-1 0.0110URANIUM 0.0011.1

7440-62-2 0.5210VANADIUM 0.1726
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-MS-040-4.0-5.0-100

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 4.5 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 206SMPL_

Lab ID: 1910158-13

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0373.3

7439-98-7 0.2110MOLYBDENUM J 0.0340.2

7782-49-2 110SELENIUM J 0.331

7440-29-1 0.02110THORIUM 0.00255.8

7440-61-1 0.0110URANIUM 0.0011.2

7440-62-2 0.5210VANADIUM 0.1719
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-H01-008-1.0-2.0-100

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 1.0 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 207SMPL_

Lab ID: 1910158-14

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.4

7439-98-7 0.210MOLYBDENUM J 0.0330.13

7782-49-2 110SELENIUM J 0.320.36

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0011.4

7440-62-2 0.510VANADIUM 0.168.6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-H01-008-3.0-4.0-100

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 3.2 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 208SMPL_

Lab ID: 1910158-15

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0371.8

7439-98-7 0.2110MOLYBDENUM 0.0340.22

7782-49-2 110SELENIUM J 0.330.47

7440-29-1 0.02110THORIUM 0.00251.9

7440-61-1 0.0110URANIUM 0.0012.3

7440-62-2 0.5110VANADIUM 0.169.3
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-H01-007-1.0-2.0-100

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 1.9 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 209SMPL_

Lab ID: 1910158-16

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.3

7439-98-7 0.210MOLYBDENUM J 0.0330.12

7782-49-2 110SELENIUM J 0.320.35

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.0010.74

7440-62-2 0.5110VANADIUM 0.167
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-H01-007-3.0-4.0-100

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 3.6 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 210SMPL_

Lab ID: 1910158-17

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0373.1

7439-98-7 0.2110MOLYBDENUM J 0.0340.2

7782-49-2 110SELENIUM J 0.330.55

7440-29-1 0.02110THORIUM 0.00252.5

7440-61-1 0.0110URANIUM 0.0010.82

7440-62-2 0.5210VANADIUM 0.1714

Page 16 of 18Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910158-1

LIMS Version:  6.915

ALS -- Fort Collins

30 of 127



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-H01-007-5.0-6.0-100

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.007
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 6.8 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 211SMPL_

Lab ID: 1910158-18

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0383

7439-98-7 0.2110MOLYBDENUM 0.0350.74

7782-49-2 1.110SELENIUM J 0.340.6

7440-29-1 0.02110THORIUM 0.00263.4

7440-61-1 0.01110URANIUM 0.00111.3

7440-62-2 0.5310VANADIUM 0.1719
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-NNWP04-004-10022

Date Analyzed: 29-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 0.8 g

mlRun ID: IM191029-10A3
QCBatchID: IP191017-8-1

Sample Results

Result Units: MG/KG

File Name: 212SMPL_

Lab ID: 1910158-20

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.4

7439-98-7 0.210MOLYBDENUM J 0.0330.092

7782-49-2 110SELENIUM J 0.320.42

7440-29-1 0.0210THORIUM 0.00241.9

7440-61-1 0.0110URANIUM 0.0010.44

7440-62-2 0.510VANADIUM 0.168.1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total Recoverable ICPMS Metals

Field ID: SS-31-H01-007-10012019-

Date Analyzed: 30-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 21-Oct-19

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191021-3
% Moisture: N/A ml

mlRun ID: IM191030-10A2
QCBatchID: IP191021-3-2

Sample Results

Result Units: MG/L

File Name: 156SMPL_

Lab ID: 1910158-3

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM J 0.0000790.00013

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM U 0.0000160.000016

7440-61-1 0.000110URANIUM J 0.00000490.00002

7440-62-2 0.00510VANADIUM U 0.000120.00012
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

Total Recoverable ICPMS Metals

Field ID: SS-31-MS-040-10012019-E

Date Analyzed: 30-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 21-Oct-19

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191021-3
% Moisture: N/A ml

mlRun ID: IM191030-10A2
QCBatchID: IP191021-3-2

Sample Results

Result Units: MG/L

File Name: 157SMPL_

Lab ID: 1910158-19

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM J 0.0000790.00015

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM U 0.0000160.000016

7440-61-1 0.000110URANIUM J 0.00000490.00001

7440-62-2 0.00510VANADIUM U 0.000120.00012
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Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693694CH.FL.05.02
Work Order Number: 1910158

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7470A    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 20 ml

Sample 
Aliquot

MG/L

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1910158-3SS-31-H01-007-10012019-E 10/1/2019 0.0002N/A 110/14/2019 10/14/2019 20 mlU0.000060.00006

1910158-19SS-31-MS-040-10012019-EB 10/1/2019 0.0002N/A 110/14/2019 10/14/2019 20 mlU0.000060.00006

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693694CH.FL.05.02
Work Order Number: 1910158

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471B    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1910158-1SS-31-H01-007-10012019 10/1/2019 0.0330.572 110/17/2019 10/22/2019 0.602 gJ0.000060.0054

1910158-2SS-31-H01-007-10012019-D 10/1/2019 0.0330.53 110/17/2019 10/22/2019 0.603 gJ0.000060.01

1910158-4SB-31-NNWP03-001-5.0-6.0 10/1/2019 0.0342.941 110/17/2019 10/22/2019 0.609 gJ0.0000610.014

1910158-5SB-31-NNWP03-001-7.0-8.0 10/1/2019 0.0355.854 110/17/2019 10/22/2019 0.608 gJ0.0000630.019

1910158-6SB-31-NNWP03-001-9.0-10. 10/1/2019 0.03813.48 110/17/2019 10/22/2019 0.604 g0.0000690.088

1910158-7SB-31-H01-001-5.0-6.0-1001 10/1/2019 0.0367.252 110/17/2019 10/22/2019 0.602 gJ0.0000640.0084

1910158-8SB-31-H01-001-6.0-7.0-1001 10/1/2019 0.0356.555 110/17/2019 10/22/2019 0.603 gJ0.0000640.0086

1910158-9SS-31-MS-040-10012019 10/1/2019 0.0340.625 110/17/2019 10/22/2019 0.6 gJ0.000060.0043

1910158-10SS-31-MS-040-10012019-DU 10/1/2019 0.0340.588 110/17/2019 10/22/2019 0.6 gJ0.000060.0095

1910158-11SB-31-MS-040-1.0-2.0-10012 10/1/2019 0.0343.668 110/17/2019 10/22/2019 0.604 gJ0.0000620.013

1910158-12SB-31-MS-040-3.0-4.0-10012 10/1/2019 0.0354.752 110/17/2019 10/22/2019 0.604 gJ0.0000630.013

1910158-13SB-31-MS-040-4.0-5.0-10012 10/1/2019 0.0354.477 110/17/2019 10/22/2019 0.602 gJ0.0000630.014

1910158-14SB-31-H01-008-1.0-2.0-1001 10/1/2019 0.0341.013 110/17/2019 10/22/2019 0.6 gJ0.0000610.01

1910158-15SB-31-H01-008-3.0-4.0-1001 10/1/2019 0.0343.158 110/17/2019 10/22/2019 0.604 gJ0.0000620.011

1910158-16SB-31-H01-007-1.0-2.0-1001 10/1/2019 0.0341.949 110/17/2019 10/22/2019 0.6 gJ0.0000610.0092

1910158-17SB-31-H01-007-3.0-4.0-1001 10/1/2019 0.0353.602 110/17/2019 10/22/2019 0.6 gJ0.0000620.012

1910158-18SB-31-H01-007-5.0-6.0-1001 10/1/2019 0.0366.773 110/17/2019 10/22/2019 0.6 gJ0.0000640.01

1910158-20SS-31-NNWP04-004-100220 10/2/2019 0.0340.766 110/17/2019 10/22/2019 0.601 gJ0.000060.01

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

ICPMS Metals

Date Analyzed: 29-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: N/A

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-8-1

Method Blank

Lab ID: IP191017-8MB

MG/KGResult Units:

File Name: 108SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.001-0.002 J

7440-62-2 VANADIUM 0.510 0.160.16 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

ICPMS Metals

Date Analyzed: 30-Oct-19

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 21-Oct-19

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191021-3
% Moisture: N/A

ml
ml

Run ID: IM191030-10A2
QCBatchID: IP191021-3-2

Method Blank

Lab ID: IP191021-3MB

MG/LResult Units:

File Name: 152SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.00210 0.000390.00039 U

7439-98-7 MOLYBDENUM 0.00210 0.0000790.00015 J

7782-49-2 SELENIUM 0.0110 0.000650.00065 U

7440-29-1 THORIUM 0.000210 0.0000160.000016 U

7440-61-1 URANIUM 0.000110 0.00000490.00001 J

7440-62-2 VANADIUM 0.00510 0.000120.00012 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/29/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: N/A

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-8-1

Lab ID: IM191017-8LCS

MG/KGResult Units:
Clean DF: 1

File Name: 112SMPL_Prep Method: SW3050B

ARSENIC 10 0.29.96 100 80 - 120%7440-38-2

MOLYBDENUM 10 0.210.7 107 80 - 120%7439-98-7

SELENIUM 10 19.5 95 80 - 120%7782-49-2

THORIUM 1 0.021.06 106 80 - 120%7440-29-1

URANIUM 1 0.011.04 104 80 - 120%7440-61-1

VANADIUM 10 0.510.3 103 80 - 120%7440-62-2
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/30/2019

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 10/21/2019

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191021-3
% Moisture: N/A

ml
ml

Run ID: IM191030-10A2
QCBatchID: IP191021-3-2

Lab ID: IM191021-3LCS

MG/LResult Units:
Clean DF: 1

File Name: 153SMPL_Prep Method: SW3005A

ARSENIC 0.1 0.0020.0968 97 80 - 120%7440-38-2

MOLYBDENUM 0.1 0.0020.0964 96 80 - 120%7439-98-7

SELENIUM 0.1 0.010.0976 98 80 - 120%7782-49-2

THORIUM 0.01 0.00020.00934 93 80 - 120%7440-29-1

URANIUM 0.01 0.00010.00959 96 80 - 120%7440-61-1

VANADIUM 0.1 0.0050.0878 88 80 - 120%7440-62-2
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 0.6

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-8-1

LabID: 1910158-1MS
Field ID: SS-31-H01-007-10012019

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 184SMPL_

ARSENIC 100.201 85 75 - 125%7440-38-2 1.5 10

MOLYBDENUM 100.201 88 75 - 125%7439-98-7 0.11 J 8.91

SELENIUM 101 88 75 - 125%7782-49-2 0.32 U 8.78

THORIUM 10.0201 83 75 - 125%7440-29-1 1.7 2.55

URANIUM 10.01 92 75 - 125%7440-61-1 0.79 1.71

VANADIUM 100.501 99 75 - 125%7440-62-2 7.7 17.6

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 0.6

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-8-1

LabID: 1910158-1MSD
Field ID: SS-31-H01-007-10012019

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 185SMPL_

ARSENIC 200.201 57440-38-2 9010.5 10

MOLYBDENUM 200.201 37439-98-7 909.18 10

SELENIUM 201 17782-49-2 878.71 10

THORIUM 200.0201 77440-29-1 1012.73 1

URANIUM 200.01 47440-61-1 861.65 1

VANADIUM 200.502 07440-62-2 9917.6 10
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020B    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 0.6

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-8-1

LabID: 1910158-9MS
Field ID: SS-31-MS-040-10012019

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 198SMPL_

ARSENIC 100.201 91 75 - 125%7440-38-2 1.3 10.5

MOLYBDENUM 100.201 89 75 - 125%7439-98-7 0.09 J 8.99

SELENIUM 101 84 75 - 125%7782-49-2 0.39 J 8.83

THORIUM 10.0201 121 75 - 125%7440-29-1 1.6 2.85

URANIUM 10.01 91 75 - 125%7440-61-1 0.33 1.25

VANADIUM 100.502 110 75 - 125%7440-62-2 7.2 18.3

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 29-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 1.006
Final Volume: 100

Prep Batch: IP191017-8
% Moisture: 0.6

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191017-8-1

LabID: 1910158-9MSD
Field ID: SS-31-MS-040-10012019

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 199SMPL_

ARSENIC 200.2 27440-38-2 8910.3 10

MOLYBDENUM 200.2 17439-98-7 888.9 10

SELENIUM 201 37782-49-2 828.56 10

THORIUM 200.02 07440-29-1 1202.84 1

URANIUM 200.01 07440-61-1 911.24 1

VANADIUM 200.5 67440-62-2 9917.2 10
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 29-Oct-19
Run ID: IM191029-10A3

Serial Dilution

Field ID: SS-31-H01-007-10012019

Result Units: mg/l
Lab ID: 1910158-1L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J7440-38-2 0.001540.00150

MOLYBDENUM U7439-98-7 0.0001620.000108 J

SELENIUM U7782-49-2 0.0003320.0000664 U

THORIUM 27440-29-1 0.001680.00171

EURANIUM 117440-61-1 0.0007000.000783

VANADIUM J7440-62-2 0.007450.00769
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 29-Oct-19
Run ID: IM191029-10A3

Serial Dilution

Field ID: SS-31-MS-040-10012019

Result Units: mg/l
Lab ID: 1910158-9L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J7440-38-2 0.001550.00133

MOLYBDENUM U7439-98-7 0.0001620.0000900 J

SELENIUM J7782-49-2 0.0003650.000389 J

THORIUM 37440-29-1 0.001590.00163

URANIUM 17440-61-1 0.0003300.000332

VANADIUM J7440-62-2 0.007190.00720
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Prep Batch ID:  IP191017-8

Start Date: 10/17/19
Start Time: 13:20

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/17/19

Time Validated: 13:29

Batch Created By: jml

Date Created: 10/17/19

Time Created: 13:20Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP191017-8-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1910158XXXXXXIP191017-8

LCS SOIL NONE 1XXXXXX 1 100 1910158XXXXXXIM191017-8

MS SOIL NONE 110/1/2019 1.003 100 1910158SS-31-H01-007-100120191910158-1

MS SOIL NONE 110/1/2019 1.003 100 1910158SS-31-MS-040-100120191910158-9

MSD SOIL NONE 110/1/2019 1.002 100 1910158SS-31-H01-007-100120191910158-1

MSD SOIL NONE 110/1/2019 1.006 100 1910158SS-31-MS-040-100120191910158-9

SMP SOIL NONE 110/1/2019 1.003 100 1910158SS-31-H01-007-100120191910158-1

SMP SOIL NONE 110/1/2019 1 100 1910158SS-31-MS-040-10012019-DUP1910158-10

SMP SOIL NONE 110/1/2019 1 100 1910158SB-31-MS-040-1.0-2.0-100120191910158-11

SMP SOIL NONE 110/1/2019 1 100 1910158SB-31-MS-040-3.0-4.0-100120191910158-12

SMP SOIL NONE 110/1/2019 1.005 100 1910158SB-31-MS-040-4.0-5.0-100120191910158-13

SMP SOIL NONE 110/1/2019 1.002 100 1910158SB-31-H01-008-1.0-2.0-10012011910158-14

SMP SOIL NONE 110/1/2019 1.003 100 1910158SB-31-H01-008-3.0-4.0-10012011910158-15

SMP SOIL NONE 110/1/2019 1.009 100 1910158SB-31-H01-007-1.0-2.0-10012011910158-16

SMP SOIL NONE 110/1/2019 1 100 1910158SB-31-H01-007-3.0-4.0-10012011910158-17

SMP SOIL NONE 110/1/2019 1.007 100 1910158SB-31-H01-007-5.0-6.0-10012011910158-18

SMP SOIL NONE 110/1/2019 1.003 100 1910158SS-31-H01-007-10012019-DUP1910158-2

SMP SOIL NONE 110/2/2019 1.003 100 1910158SS-31-NNWP04-004-100220191910158-20

SMP SOIL NONE 110/1/2019 1 100 1910158SB-31-NNWP03-001-5.0-6.0-1001910158-4

SMP SOIL NONE 110/1/2019 1.009 100 1910158SB-31-NNWP03-001-7.0-8.0-1001910158-5

SMP SOIL NONE 110/1/2019 1.006 100 1910158SB-31-NNWP03-001-9.0-10.0-101910158-6

SMP SOIL NONE 110/1/2019 1 100 1910158SB-31-H01-001-5.0-6.0-10012011910158-7

SMP SOIL NONE 110/1/2019 1.004 100 1910158SB-31-H01-001-6.0-7.0-10012011910158-8

SMP SOIL NONE 110/1/2019 1.001 100 1910158SS-31-MS-040-100120191910158-9
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Prep Batch ID:  IP191017-8

Start Date: 10/17/19
Start Time: 13:20

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/17/19

Time Validated: 13:29

Batch Created By: jml

Date Created: 10/17/19

Time Created: 13:20Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 2 of 2 Wednesday, November 06, 2019Date Printed:
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Prep Batch ID:  IP191021-3

Start Date: 10/21/19
Start Time: 11:52

End Date: 10/21/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/21/19

Time Validated: 12:22

Batch Created By: jml

Date Created: 10/21/19

Time Created: 11:52Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Batch ID: IP191021-3-2

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1910243XXXXXXIP191021-3

LCS WATER NONE 1XXXXXX 50 50 1910243XXXXXXIM191021-3

MS WATER NONE 1XXXXXX 50 50 1910243XXXXXX1910243-35

MSD WATER NONE 1XXXXXX 50 50 1910243XXXXXX1910243-35

SMP WATER NONE 1XXXXXX 50 50 1910144XXXXXX1910144-3

SMP WATER NONE 1XXXXXX 50 50 1910145XXXXXX1910145-5

SMP WATER NONE 110/1/2019 50 50 1910158SS-31-MS-040-10012019-EB1910158-19

SMP WATER NONE 110/1/2019 50 50 1910158SS-31-H01-007-10012019-EB1910158-3

SMP WATER NONE 1XXXXXX 50 50 1910243XXXXXX1910243-35

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 9:59

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 98 90 - 110%7440-38-2 0.0196

MOLYBDENUM 0.02 0.0002 103 90 - 110%7439-98-7 0.0206

SELENIUM 0.02 0.001 104 90 - 110%7782-49-2 0.0208

THORIUM 0.002 0.00002 103 90 - 110%7440-29-1 0.00206

URANIUM 0.002 0.00001 101 90 - 110%7440-61-1 0.00202

VANADIUM 0.02 0.0005 99 90 - 110%7440-62-2 0.0199
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:45

File Name: 104SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00977

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 95 90 - 110%7782-49-2 0.00945

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000989

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:21

File Name: 114SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 94 90 - 110%7440-38-2 0.00945

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 93 90 - 110%7782-49-2 0.00932

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000997

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:08

File Name: 127SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00950

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00958

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000982

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:52

File Name: 140SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00970

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 95 90 - 110%7782-49-2 0.00947

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000962

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00994
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:40

File Name: 153SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00954

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 95 90 - 110%7782-49-2 0.00951

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000964

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00986

Page 6 of 11Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910158-1

LIMS Version:  6.915

ALS -- Fort Collins

54 of 127



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV16

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:27

File Name: 166SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00962

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 94 90 - 110%7782-49-2 0.00943

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000955

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV17

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:15

File Name: 179SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00965

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00958

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000973

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV18

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:02

File Name: 192SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00949

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 94 90 - 110%7782-49-2 0.00936

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000967

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00993
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV19

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:47

File Name: 204SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00955

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 94 90 - 110%7782-49-2 0.00940

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000978

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00994
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV20

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:28

File Name: 216SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00950

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 92 90 - 110%7782-49-2 0.00916

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000974

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:02

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 98 90 - 110%7440-38-2 0.0196

MOLYBDENUM 0.02 0.0002 99 90 - 110%7439-98-7 0.0198

SELENIUM 0.02 0.001 105 90 - 110%7782-49-2 0.0210

THORIUM 0.002 0.00002 98 90 - 110%7440-29-1 0.00196

URANIUM 0.002 0.00001 101 90 - 110%7440-61-1 0.00203

VANADIUM 0.02 0.0005 96 90 - 110%7440-62-2 0.0191
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:18

File Name: 150SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.0100

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00975

THORIUM 0.001 0.00002 98 90 - 110%7440-29-1 0.000983

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000996

VANADIUM 0.01 0.0005 93 90 - 110%7440-62-2 0.00930
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:06

File Name: 163SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00993

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 100 90 - 110%7782-49-2 0.00997

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000992

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 94 90 - 110%7440-62-2 0.00939
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:04:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:51:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 2 of 11Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910158-1

LIMS Version:  6.915

ALS -- Fort Collins

64 of 127



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:27:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 -0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:14:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 -0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:58:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:46:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB16

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:33:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB17

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:20:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

JURANIUM 0.000017440-61-1 0.000005

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB18

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:08:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB19

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:53:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB20

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:34:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:08:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:24:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1910158-2
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:12:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 0.000003

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1017440-38-2 0.01 0.0101

MOLYBDENUM 0.2 1107439-98-7 0.21 0.218 0.23100

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1197440-29-1 0.001 0.00119

URANIUM 1017440-61-1 0.001 0.00101

VANADIUM 1017440-62-2 0.01 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1037440-38-2 0.01 0.01030

MOLYBDENUM 0.2 1037439-98-7 0.21 0.205 0.21600

SELENIUM 1077782-49-2 0.01 0.01070

THORIUM 1147440-29-1 0.001 0.00114

URANIUM 1017440-61-1 0.001 0.00101

VANADIUM 1007440-62-2 0.01 0.00996
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2
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File Name: 001CALB.
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 08:38   RINSE 1

10/29/2019 08:41   RINSE 1

10/29/2019 08:44   RINSE 1

10/29/2019 08:50   RINSE 1

10/29/2019 08:55   RINSE 1

10/29/2019 09:01   RINSE 1

10/29/2019 09:07   BLANK 1

10/29/2019 09:13   H/1000 1

10/29/2019 09:19   H/100 1

10/29/2019 09:25   H/10 1

10/29/2019 09:31   HIGH 1

10/29/2019 09:59   ICV 1

10/29/2019 10:04   ICB 1

10/29/2019 10:10   LIV 1

10/29/2019 10:13   ICSA1 1

10/29/2019 10:19   ICSAB1 1

10/29/2019 10:25   CCV1 1

10/29/2019 10:31   CCB1 1

10/29/2019 10:34   IP191024-4MB 10

10/29/2019 10:37   IM191024-4LCS 10

10/29/2019 10:43   1910348-1 10

10/29/2019 10:46   1910348-2 10

10/29/2019 10:49   1910348-3 10

10/29/2019 10:52   1910348-4 10

10/29/2019 10:55   1910348-5 10

10/29/2019 10:58   1910348-6 10

10/29/2019 11:01   1910348-6SER 50

10/29/2019 11:04   1910348-6MS 10

10/29/2019 11:10   CCV2 1

10/29/2019 11:16   CCB2 1

10/29/2019 11:19   1910348-6MSD 10

10/29/2019 11:22   1910348-6A 10

10/29/2019 11:28   1910348-7 10

10/29/2019 11:31   1910348-8 10

10/29/2019 11:34   1910348-9 10
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File Name: 026SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 11:37   1910348-10 10

10/29/2019 11:40   1910348-11 10

10/29/2019 11:43   1910348-12 10

10/29/2019 11:45   1910348-13 10

10/29/2019 11:48   1910348-14 10

10/29/2019 11:54   CCV3 1

10/29/2019 12:00   CCB3 1

10/29/2019 12:03   1910348-15 10

10/29/2019 12:06   1910348-16 10

10/29/2019 12:09   1910348-17 10

10/29/2019 12:12   1910440-1 10

10/29/2019 12:18   1910494-1 10

10/29/2019 12:24   1910499-1 10

10/29/2019 12:30   RINSE 1

10/29/2019 12:33   CCV4 1

10/29/2019 12:39   CCB4 1

10/29/2019 12:42   FP191023-1MB 10

10/29/2019 12:45   IP191024-1MB 10

10/29/2019 12:48   IM191024-1LCS 10

10/29/2019 12:53   1910278-1 10

10/29/2019 12:56   1910278-1SER 50

10/29/2019 12:59   1910278-1MS 10

10/29/2019 13:02   1910278-1MSD 10

10/29/2019 13:05   1910278-1A 10

10/29/2019 13:11   1910278-2 10

10/29/2019 13:14   1910278-3 10

10/29/2019 13:20   CCV5 1

10/29/2019 13:26   CCB5 1

10/29/2019 13:29   1910278-3SER 50

10/29/2019 13:32   1910278-3MS 10

10/29/2019 13:35   1910278-3MSD 10

10/29/2019 13:38   1910278-3A 10

10/29/2019 13:44   1910474-20 10

10/29/2019 13:47   1910474-21 10

10/29/2019 13:50   1910474-22 10
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File Name: 061SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 13:53   1910483-1 10

10/29/2019 13:56   1910483-2 10

10/29/2019 13:59   1910483-3 10

10/29/2019 14:05   CCV6 1

10/29/2019 14:11   CCB6 1

10/29/2019 14:14   1910500-1 10

10/29/2019 14:16   1910505-1 10

10/29/2019 14:22   RINSE 1

10/29/2019 14:25   CCV7 1

10/29/2019 14:31   CCB7 1

10/29/2019 14:35   IP191024-2MB 10

10/29/2019 14:38   IM191024-2LCS 10

10/29/2019 14:43   1910301-1 10

10/29/2019 14:46   1910301-1SER 50

10/29/2019 14:49   1910301-1MS 10

10/29/2019 14:52   1910301-1MSD 10

10/29/2019 14:55   1910301-1A 10

10/29/2019 15:01   1910301-2 10

10/29/2019 15:04   1910379-2 10

10/29/2019 15:07   1910379-2SER 50

10/29/2019 15:13   CCV8 1

10/29/2019 15:19   CCB8 1

10/29/2019 15:22   1910379-2MS 10

10/29/2019 15:25   1910379-2MSD 10

10/29/2019 15:28   1910379-2A 10

10/29/2019 15:34   1910401-2 10

10/29/2019 15:37   1910401-3 10

10/29/2019 15:40   1910401-4 10

10/29/2019 15:43   1910401-5 10

10/29/2019 15:46   1910402-2 10

10/29/2019 15:49   1910402-3 10

10/29/2019 15:52   1910435-1 10

10/29/2019 15:58   CCV9 1

10/29/2019 16:04   CCB9 1

10/29/2019 16:07   1910497-1 10
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File Name: 096SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 16:10   1910497-2 10

10/29/2019 16:15   RINSE 1

10/29/2019 16:18   CCV10 1

10/29/2019 16:24   CCB10 1

10/29/2019 16:27   1909498-1 10

10/29/2019 16:33   ZZZ 1

10/29/2019 16:39   RINSE 1

10/29/2019 16:42   RINSE 1

10/29/2019 16:45   CCV11 1

10/29/2019 16:51   CCB11 1

10/29/2019 16:54   IP191017-6MB 10

10/29/2019 16:57   IP191017-7MB 10

10/29/2019 17:00   IP191017-8MB 10

10/29/2019 17:03   IP191018-1MB 10

10/29/2019 17:06   IM191017-6LCS 10

10/29/2019 17:09   IM191017-7LCS 10

10/29/2019 17:12   IM191017-8LCS 10

10/29/2019 17:15   IM191018-1LCS 10

10/29/2019 17:21   CCV12 1

10/29/2019 17:27   CCB12 1

10/29/2019 17:30   1910143-1 10

10/29/2019 17:32   1910143-2 10

10/29/2019 17:35   1910143-2SER 50

10/29/2019 17:38   1910143-2MS 10

10/29/2019 17:41   1910143-2MSD 10

10/29/2019 17:44   1910143-2A 10

10/29/2019 17:50   1910143-3 10

10/29/2019 17:53   1910143-4 10

10/29/2019 17:56   1910143-5 10

10/29/2019 17:59   1910157-1 10

10/29/2019 18:05   RINSE 1

10/29/2019 18:08   CCV13 1

10/29/2019 18:14   CCB13 1

10/29/2019 18:17   1910157-2 10

10/29/2019 18:20   1910157-3 10
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File Name: 131SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 18:23   1910157-4 10

10/29/2019 18:26   1910157-5 10

10/29/2019 18:29   1910157-6 10

10/29/2019 18:32   1910157-7 10

10/29/2019 18:35   1910157-8 10

10/29/2019 18:38   1910157-9 10

10/29/2019 18:41   1910157-10 10

10/29/2019 18:44   1910157-11 10

10/29/2019 18:49   RINSE 1

10/29/2019 18:52   CCV14 1

10/29/2019 18:58   CCB14 1

10/29/2019 19:01   1910157-12 10

10/29/2019 19:04   1910157-13 10

10/29/2019 19:07   1910157-14 10

10/29/2019 19:10   1910157-15 10

10/29/2019 19:13   1910156-1 10

10/29/2019 19:16   1910156-1SER 50

10/29/2019 19:19   1910156-1MS 10

10/29/2019 19:22   1910156-1MSD 10

10/29/2019 19:25   1910156-1A 10

10/29/2019 19:31   1910156-2 10

10/29/2019 19:37   RINSE 1

10/29/2019 19:40   CCV15 1

10/29/2019 19:46   CCB15 1

10/29/2019 19:49   1910156-4 10

10/29/2019 19:52   1910156-4SER 50

10/29/2019 19:55   1910156-4MS 10

10/29/2019 19:58   1910156-4MSD 10

10/29/2019 20:01   1910156-4A 10

10/29/2019 20:06   1910156-5 10

10/29/2019 20:09   1910156-7 10

10/29/2019 20:12   1910156-7SER 50

10/29/2019 20:15   1910156-7MS 10

10/29/2019 20:18   1910156-7MSD 10

10/29/2019 20:24   RINSE 1
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File Name: 166SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 20:27   CCV16 1

10/29/2019 20:33   CCB16 1

10/29/2019 20:36   1910156-7A 10

10/29/2019 20:42   1910156-8 10

10/29/2019 20:45   1910156-10 10

10/29/2019 20:48   1910156-11 10

10/29/2019 20:51   1910156-12 10

10/29/2019 20:54   1910156-13 10

10/29/2019 20:57   1910156-14 10

10/29/2019 21:00   1910156-15 10

10/29/2019 21:03   1910156-16 10

10/29/2019 21:06- U   1910156-17 10

10/29/2019 21:12   RINSE 1

10/29/2019 21:15   CCV17 1

10/29/2019 21:20   CCB17 1

10/29/2019 21:23- U   1910156-18 10

SS-31-H01-007-10012019 10/29/2019 21:26   1910158-1 10

SS-31-H01-007-10012019 10/29/2019 21:29   1910158-1SER 50

SS-31-H01-007-10012019 10/29/2019 21:32   1910158-1MS 10

SS-31-H01-007-10012019 10/29/2019 21:35   1910158-1MSD 10

SS-31-H01-007-10012019 10/29/2019 21:38   1910158-1A 10

SS-31-H01-007-10012019-DU 10/29/2019 21:44   1910158-2 10

SB-31-NNWP03-001-5.0-6.0-1 10/29/2019 21:47   1910158-4 10

SB-31-NNWP03-001-7.0-8.0-1 10/29/2019 21:50   1910158-5 10

SB-31-NNWP03-001-9.0-10.0- 10/29/2019 21:53   1910158-6 10

10/29/2019 21:59   RINSE 1

10/29/2019 22:02   CCV18 1

10/29/2019 22:08   CCB18 1

SB-31-H01-001-5.0-6.0-100120 10/29/2019 22:11   1910158-7 10

SB-31-H01-001-6.0-7.0-100120 10/29/2019 22:14   1910158-8 10

SS-31-MS-040-10012019 10/29/2019 22:17   1910158-9 10

SS-31-MS-040-10012019 10/29/2019 22:20   1910158-9SER 50

SS-31-MS-040-10012019 10/29/2019 22:23   1910158-9MS 10

SS-31-MS-040-10012019 10/29/2019 22:26   1910158-9MSD 10

SS-31-MS-040-10012019 10/29/2019 22:29   1910158-9A 10
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File Name: 201SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

SS-31-MS-040-10012019-DUP 10/29/2019 22:35   1910158-10 10

SB-31-MS-040-1.0-2.0-100120 10/29/2019 22:38   1910158-11 10

SB-31-MS-040-3.0-4.0-100120 10/29/2019 22:41   1910158-12 10

10/29/2019 22:47   CCV19 1

10/29/2019 22:53   CCB19 1

SB-31-MS-040-4.0-5.0-100120 10/29/2019 22:56   1910158-13 10

SB-31-H01-008-1.0-2.0-100120 10/29/2019 22:59   1910158-14 10

SB-31-H01-008-3.0-4.0-100120 10/29/2019 23:02   1910158-15 10

SB-31-H01-007-1.0-2.0-100120 10/29/2019 23:05   1910158-16 10

SB-31-H01-007-3.0-4.0-100120 10/29/2019 23:08   1910158-17 10

SB-31-H01-007-5.0-6.0-100120 10/29/2019 23:11   1910158-18 10

SS-31-NNWP04-004-10022019 10/29/2019 23:14   1910158-20 10

10/29/2019 23:17   1910157-16 10

10/29/2019 23:19   1910157-17 10

10/29/2019 23:23   1910157-18 10

10/29/2019 23:28   CCV20 1

10/29/2019 23:34   CCB20 1

10/29/2019 23:37   1910157-19 10

10/29/2019 23:40   1910157-20 10

10/29/2019 23:43   1910157-22 10

10/29/2019 23:46   1910157-23 10

10/29/2019 23:49   1910157-24 10

10/29/2019 23:52   1910159-21 10

10/29/2019 23:55   1910159-22 10

10/29/2019 23:58   1910159-23 10

10/30/2019 00:01   1910159-24 10

10/30/2019 00:04   1910159-25 10

10/30/2019 00:10   CCV21 1

10/30/2019 00:16   CCB21 1

10/30/2019 00:19   1910159-26 10

10/30/2019 00:22   1910159-26SER 50

10/30/2019 00:25   1910159-26MS 10

10/30/2019 00:28   1910159-26MSD 10

10/30/2019 00:31   1910159-26A 10

10/30/2019 00:37   RINSE 1
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File Name: 236SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 00:40   RINSE 1

10/30/2019 00:43   RINSE 1

10/30/2019 00:46   RINSE 1

10/30/2019 00:49   CCV22 1

10/30/2019 00:55   CCB22 1

10/30/2019 00:58   RINSE 1

10/30/2019 01:01   RINSE 1

10/30/2019 01:04   RINSE 1

10/30/2019 01:07   RINSE 1

10/30/2019 01:10   RINSE 1

10/30/2019 01:13   RINSE 1

10/30/2019 01:16   RINSE 1

10/30/2019 01:18   RINSE 1

10/30/2019 01:21   RINSE 1

10/30/2019 01:24   RINSE 1

10/30/2019 01:27   RINSE 1
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File Name: 001CALB.
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 09:40   RINSE 1

10/30/2019 09:43   RINSE 1

10/30/2019 09:46   RINSE 1

10/30/2019 09:52   RINSE 1

10/30/2019 09:58   RINSE 1

10/30/2019 10:04   RINSE 1

10/30/2019 10:10   BLANK 1

10/30/2019 10:16   H/1000 1

10/30/2019 10:22   H/100 1

10/30/2019 10:28   H/10 1

10/30/2019 10:34   HIGH 1

10/30/2019 11:02   ICV 1

10/30/2019 11:08   ICB 1

10/30/2019 11:14   LIV 1

10/30/2019 11:17   ICSA1 1

10/30/2019 11:23   ICSAB1 1

10/30/2019 11:29   CCV1 1

10/30/2019 11:35   CCB1 1

10/30/2019 11:38Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1910156-17 100

10/30/2019 11:41Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1910156-18 100

10/30/2019 11:47   CCV2 1

10/30/2019 11:53   CCB2 1

10/30/2019 11:56   IP191018-2MB 10

10/30/2019 11:59   IM191018-2LCS 10

10/30/2019 12:04   1910159-1 10

10/30/2019 12:07   1910159-2 10

10/30/2019 12:10   1910159-3 10

10/30/2019 12:13   1910159-4 10

10/30/2019 12:16   1910159-5 10

10/30/2019 12:19   1910159-6 10

10/30/2019 12:22   1910159-7 10

10/30/2019 12:25   1910159-8 10

10/30/2019 12:31   CCV3 1

10/30/2019 12:37   CCB3 1

10/30/2019 12:40   1910159-9 10
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File Name: 026SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 12:43   1910159-10 10

10/30/2019 12:46   1910159-11 10

10/30/2019 12:49   1910159-12 10

10/30/2019 12:52   1910159-13 10

10/30/2019 12:55   1910159-14 10

10/30/2019 12:58   1910159-15 10

10/30/2019 13:01   1910159-16 10

10/30/2019 13:04   1910159-17 10

10/30/2019 13:07   1910159-18 10

10/30/2019 13:13   CCV4 1

10/30/2019 13:19   CCB4 1

10/30/2019 13:22   1910159-19 10

10/30/2019 13:25   1910159-20 10

10/30/2019 13:28   1910159-20SER 50

10/30/2019 13:31   1910159-20MS 10

10/30/2019 13:33   1910159-20MSD 10

10/30/2019 13:36   1910159-20A 10

10/30/2019 13:42   RINSE 1

10/30/2019 13:45   RINSE 1

10/30/2019 13:48   CCV5 1

10/30/2019 13:54   CCB5 1

10/30/2019 13:57   IP191030-1MB 1

10/30/2019 14:00   IM191030-1LCS 1

10/30/2019 14:03   IM191030-1LCSD 1

10/30/2019 14:09   1910588-1 1

10/30/2019 14:12   1910588-2 1

10/30/2019 14:15   1910588-3 1

10/30/2019 14:22   CCV6 1

10/30/2019 14:28   CCB6 1

10/30/2019 14:31   IP191018-4MB 10

10/30/2019 14:34   IM191018-4LCS 10

10/30/2019 14:40   1910161-1 10

10/30/2019 14:43   1910161-1SER 50

10/30/2019 14:46   1910161-1MS 10

10/30/2019 14:48   1910161-1MSD 10
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File Name: 061SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 14:51   1910161-1A 10

10/30/2019 14:57   1910161-2 10

10/30/2019 15:00   1910161-3 10

10/30/2019 15:03   1910161-3SER 50

10/30/2019 15:09   CCV7 1

10/30/2019 15:15   CCB7 1

10/30/2019 15:18   1910161-3MS 10

10/30/2019 15:21   1910161-3MSD 10

10/30/2019 15:25   1910161-3A 10

10/30/2019 15:31   1910161-4 10

10/30/2019 15:34   1910161-5 10

10/30/2019 15:37   1910161-6 10

10/30/2019 15:40   1910161-7 10

10/30/2019 15:43   1910161-8 10

10/30/2019 15:46   1910161-9 10

10/30/2019 15:49   1910161-10 10

10/30/2019 15:55   CCV8 1

10/30/2019 16:01   CCB8 1

10/30/2019 16:04   1910161-11 10

10/30/2019 16:07   1910161-12 10

10/30/2019 16:10   1910161-13 10

10/30/2019 16:13   1910161-14 10

10/30/2019 16:16   1910161-15 10

10/30/2019 16:19   1910161-16 10

10/30/2019 16:22   1910161-17 10

10/30/2019 16:25   1910161-18 10

10/30/2019 16:28   1910161-19 10

10/30/2019 16:31   1910161-20 10

10/30/2019 16:36   CCV9 1

10/30/2019 16:42   CCB9 1

10/30/2019 16:45   IP191018-5MB 10

10/30/2019 16:48   IM191018-5LCS 10

10/30/2019 16:54   1910162-1 10

10/30/2019 16:57   1910162-2 10

10/30/2019 17:00   1910162-3 10
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File Name: 096SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 17:03   1910162-5 10

10/30/2019 17:06   1910162-6 10

10/30/2019 17:09   1910162-7 10

10/30/2019 17:12   1910162-8 10

10/30/2019 17:15   1910162-8SER 50

10/30/2019 17:21   CCV10 1

10/30/2019 17:27   CCB10 1

10/30/2019 17:30   1910162-8MS 10

10/30/2019 17:33   1910162-8MSD 10

10/30/2019 17:36   1910162-8A 10

10/30/2019 17:42   1910162-9 10

10/30/2019 17:45   1910162-10 10

10/30/2019 17:48   1910162-11 10

10/30/2019 17:51   1910162-13 10

10/30/2019 17:54   1910162-14 10

10/30/2019 17:57   1910162-15 10

10/30/2019 18:03   RINSE 1

10/30/2019 18:06   RINSE 1

10/30/2019 18:09   CCV11 1

10/30/2019 18:15   CCB11 1

10/30/2019 18:18   IP191021-2MB 10

10/30/2019 18:20   IM191021-2LCS 10

10/30/2019 18:26   1910243-1 10

10/30/2019 18:29   1910243-2 10

10/30/2019 18:32   1910243-3 10

10/30/2019 18:35   1910243-4 10

10/30/2019 18:38   1910243-5 10

10/30/2019 18:41   1910243-6 10

10/30/2019 18:44   1910243-7 10

10/30/2019 18:47   1910243-8 10

10/30/2019 18:53   RINSE 1

10/30/2019 18:56   CCV12 1

10/30/2019 19:02   CCB12 1

10/30/2019 19:05   1910243-9 10

10/30/2019 19:08   1910243-10 10
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File Name: 131SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 19:11   1910243-11 10

10/30/2019 19:14   1910243-12 10

10/30/2019 19:16   1910243-13 10

10/30/2019 19:19   1910243-14 10

10/30/2019 19:22   1910243-15 10

10/30/2019 19:25   1910243-15SER 50

10/30/2019 19:28   1910243-15MS 10

10/30/2019 19:31   1910243-15MSD 10

10/30/2019 19:37   RINSE 1

10/30/2019 19:40   CCV13 1

10/30/2019 19:46   CCB13 1

10/30/2019 19:49   1910243-15A 10

10/30/2019 19:55   1910243-16 10

10/30/2019 19:58   1910243-17 10

10/30/2019 20:01   1910243-18 10

10/30/2019 20:04   1910243-19 10

10/30/2019 20:07   1910243-20 10

10/30/2019 20:12   RINSE 1

10/30/2019 20:15   RINSE 1

10/30/2019 20:18   CCV14 1

10/30/2019 20:24   CCB14 1

10/30/2019 20:27   IP191021-3MB 10

10/30/2019 20:30   IM191021-3LCS 10

10/30/2019 20:36   1910144-3 10

10/30/2019 20:39   1910145-5 10

SS-31-H01-007-10012019-EB 10/30/2019 20:42   1910158-3 10

SS-31-MS-040-10012019-EB 10/30/2019 20:45   1910158-19 10

10/30/2019 20:48   1910243-21 10

10/30/2019 20:51   1910243-22 10

10/30/2019 20:54   1910243-23 10

10/30/2019 20:57   1910243-24 10

10/30/2019 21:03   RINSE 1

10/30/2019 21:06   CCV15 1

10/30/2019 21:12   CCB15 1

10/30/2019 21:15   1910243-25 10
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File Name: 166SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 21:18   1910243-26 10

10/30/2019 21:21   1910243-27 10

10/30/2019 21:24   1910243-28 10

10/30/2019 21:27   1910243-29 10

10/30/2019 21:29   1910243-30 10

10/30/2019 21:32   1910243-31 10

10/30/2019 21:35   1910243-32 10

10/30/2019 21:38   1910243-33 10

10/30/2019 21:41   1910243-34 10

10/30/2019 21:47   RINSE 1

10/30/2019 21:50   CCV16 1

10/30/2019 21:56   CCB16 1

10/30/2019 21:59   1910243-35 10

10/30/2019 22:02   1910243-35SER 50

10/30/2019 22:05   1910243-35MS 10

10/30/2019 22:08   1910243-35MSD 10

10/30/2019 22:11   1910243-35A 10

10/30/2019 22:17   1910243-36 10

10/30/2019 22:23   RINSE 1

10/30/2019 22:26   RINSE 1

10/30/2019 22:29   CCV17 1

10/30/2019 22:34   CCB17 1

10/30/2019 22:37Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   EX191028-3MB 10

10/30/2019 22:41Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IM191029-1LCS 10

10/30/2019 22:44Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IM191029-1LCSD 10

10/30/2019 22:49Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910427-3 10

10/30/2019 22:53Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910504-5 10

10/30/2019 22:56Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910504-6 10

10/30/2019 22:59Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910504-7 10

10/30/2019 23:02Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910504-8 10

10/30/2019 23:08   CCV18 1

10/30/2019 23:13   CCB18 1

10/30/2019 23:16- As,Se   EX191028-3MB 10

10/30/2019 23:19- As,Se   IM191029-1LCS 10

10/30/2019 23:22- As,Se   IM191029-1LCSD 10
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File Name: 201SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 23:28   ZZZ 1

10/30/2019 23:31   ZZZ 1

10/30/2019 23:34   ZZZ 1

10/30/2019 23:37   ZZZ 1

10/30/2019 23:40   ZZZ 1

10/30/2019 23:46   RINSE 1

10/30/2019 23:49   RINSE 1

10/30/2019 23:52   CCV19 1

10/30/2019 23:58   CCB19 1

10/31/2019 00:01- As,Se   1910427-3 10

10/31/2019 00:07   1910495-2 10

10/31/2019 00:10- As,Se   1910504-5 10

10/31/2019 00:16- As,Se   1910504-6 10

10/31/2019 00:22- As,Se   1910504-7 10

10/31/2019 00:28- As,Se   1910504-8 10

10/31/2019 00:34   RINSE 1

10/31/2019 00:37   RINSE 1

10/31/2019 00:40   RINSE 1

10/31/2019 00:43   RINSE 1

10/31/2019 00:46   CCV20 1

10/31/2019 00:52   CCB20 1

10/31/2019 00:55   RINSE 1

10/31/2019 00:58   RINSE 1

10/31/2019 01:01   RINSE 1

10/31/2019 01:04   RINSE 1

10/31/2019 01:07   RINSE 1

10/31/2019 01:10   RINSE 1

10/31/2019 01:13   RINSE 1

10/31/2019 01:16   RINSE 1

10/31/2019 01:19   RINSE 1

10/31/2019 01:22   RINSE 1

10/31/2019 01:25   RINSE 1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW7470A    

Mercury

Date Analyzed: 14-Oct-19

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 14-Oct-19

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG191014-1
% Moisture: N/A

ml
ml

Run ID: HG191014-1A2
QCBatchID: HG191014-1-1

Method Blank

Lab ID: HG191014-1MB

MG/LResult Units:

File Name: HG191014-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.00021 0.000060.00006 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW7470A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/14/2019

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 10/14/2019

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG191014-1
% Moisture: N/A

ml
ml

Run ID: HG191014-1A2
QCBatchID: HG191014-1-1

Lab ID: HG191014-1LCS

MG/LResult Units:
Clean DF: 1

File Name: HG191014-1Prep Method: METHOD

MERCURY 0.001 0.00020.00101 101 80 - 120%7439-97-6
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Prep Batch ID:  HG191014-1

Start Date: 10/14/19
Start Time: 7:31

End Date: 10/14/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/14/19

Time Validated: 9:23

Batch Created By: afs

Date Created: 10/14/19

Time Created: 7:31Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191014-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 20 20 1910143XXXXXXHG191014-1

LCS WATER NONE 1XXXXXX 20 20 1910143XXXXXXHG191014-1

MS WATER NONE 1XXXXXX 20 20 1910143XXXXXX1910143-6

MSD WATER NONE 1XXXXXX 20 20 1910143XXXXXX1910143-6

SMP WATER NONE 1XXXXXX 20 20 1910140XXXXXX1910140-1

SMP WATER NONE 1XXXXXX 20 20 1910140XXXXXX1910140-2

SMP WATER NONE 1XXXXXX 20 20 1910140XXXXXX1910140-3

SMP WATER NONE 1XXXXXX 20 20 1910140XXXXXX1910140-4

SMP WATER NONE 1XXXXXX 20 20 1910143XXXXXX1910143-6

SMP WATER NONE 1XXXXXX 20 20 1910144XXXXXX1910144-3

SMP WATER NONE 1XXXXXX 20 20 1910145XXXXXX1910145-5

SMP WATER NONE 1XXXXXX 20 20 1910156XXXXXX1910156-3

SMP WATER NONE 1XXXXXX 20 20 1910156XXXXXX1910156-6

SMP WATER NONE 1XXXXXX 20 20 1910156XXXXXX1910156-9

SMP WATER NONE 110/1/2019 20 20 1910158SS-31-MS-040-10012019-EB1910158-19

SMP WATER NONE 110/1/2019 20 20 1910158SS-31-H01-007-10012019-EB1910158-3

SMP WATER NONE 1XXXXXX 20 20 1910160XXXXXX1910160-5

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7470

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Run ID: HG191014-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.000998 100 90 - 110ICV Initial Calibration 10/14/2019 13:07

N/A0.002 0.00020.00199 99 80 - 120CCV1 Continuing Calibration 10/14/2019 13:33

N/A0.002 0.00020.00200 100 80 - 120CCV2 Continuing Calibration 10/14/2019 14:00

N/A0.002 0.00020.00192 96 80 - 120CCV3 Continuing Calibration 10/14/2019 14:19
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7470

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Run ID: HG191014-1A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U10/14/2019Initial Calibration 13:09

CCB1 0.0000707 0.0002 U10/14/2019Continuing Calibration 13:35

CCB2 0.0000707 0.0002 U10/14/2019Continuing Calibration 14:02

CCB3 0.0000707 0.0002 U10/14/2019Continuing Calibration 14:21
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG191014-1
AnalRunID: HG191014-1A1
CalibRefID: HG191014-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/14/2019

10/14/2019 12:52CA

10/14/2019 12:54StanDUP

10/14/2019 12:56StanDUP

10/14/2019 12:58StanDUP

10/14/2019 13:00StanDUP

10/14/2019 13:02StanDUP

10/14/2019 13:05StanDUP

10/14/2019 13:07ICV 1

10/14/2019 13:09ICB 1

10/14/2019 13:12CRA1 1

10/14/2019 13:14HG191014-1MB 1

10/14/2019 13:16EX191010-2MB 1

10/14/2019 13:18HG191014-1LCS 1

10/14/2019 13:201910140-1 1

10/14/2019 13:221910140-2 1

10/14/2019 13:251910140-3 1

10/14/2019 13:271910140-4 1

10/14/2019 13:291910143-6 1

10/14/2019 13:311910143-6MS 1

10/14/2019 13:33CCV1 1

10/14/2019 13:35CCB1 1

10/14/2019 13:381910143-6MSD 1

10/14/2019 13:401910144-3 1

10/14/2019 13:431910145-5 1

10/14/2019 13:451910154-2 1

10/14/2019 13:471910156-3 1

10/14/2019 13:491910156-6 1

10/14/2019 13:521910156-9 1

SS-31-H01-007-10012019-EB 10/14/2019 13:541910158-3 1

SS-31-MS-040-10012019-EB 10/14/2019 13:561910158-19 1

10/14/2019 13:581910160-5 1

10/14/2019 14:00CCV2 1

10/14/2019 14:02CCB2 1

10/14/2019 14:051910191-7 1

10/14/2019 14:071910191-8 1
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File Name: HG191014-1
AnalRunID: HG191014-1A1
CalibRefID: HG191014-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/14/2019

10/14/2019 14:091910191-9 1

10/14/2019 14:111910191-10 1

10/14/2019 14:131910191-11 1

10/14/2019 14:151910191-12 1

10/14/2019 14:19CCV3 1

10/14/2019 14:21CCB3 1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW7471B    

Mercury

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-4
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-4-1

Method Blank

Lab ID: HG191017-4MB

MG/KGResult Units:

File Name: HG191022-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.0081 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW7471B    

Mercury

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-6
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-6-1

Method Blank

Lab ID: HG191017-6MB

MG/KGResult Units:

File Name: HG191022-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.004 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW7471B    

Mercury

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-7
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-7-1

Method Blank

Lab ID: HG191017-7MB

MG/KGResult Units:

File Name: HG191022-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.0018 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW7471B    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-4
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-4-1

Lab ID: HG191017-4LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191022-2Prep Method: METHOD

MERCURY 0.167 0.03330.18 108 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-6
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-6-1

Lab ID: HG191017-6LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191022-2Prep Method: METHOD

MERCURY 0.167 0.03330.182 109 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-7
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-7-1

Lab ID: HG191017-7LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191022-2Prep Method: METHOD

MERCURY 0.167 0.03330.177 106 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW7471B    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 22-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 0.602
Final Volume: 100

Prep Batch: HG191017-6
% Moisture: 0.6

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-6-1

LabID: 1910158-1MS
Field ID: SS-31-H01-007-10012019

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191022-2

MERCURY 0.3340.0334 107 80 - 120%7439-97-6 0.0054 J 0.362

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 22-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 0.608
Final Volume: 100

Prep Batch: HG191017-6
% Moisture: 0.6

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-6-1

LabID: 1910158-1MSD
Field ID: SS-31-H01-007-10012019

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191022-2

MERCURY 200.0331 17439-97-6 1070.358 0.331
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Method SW7471B    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 22-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 0.605
Final Volume: 100

Prep Batch: HG191017-7
% Moisture: 0.6

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-7-1

LabID: 1910158-9MS
Field ID: SS-31-MS-040-10012019

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191022-2

MERCURY 0.3330.0333 108 80 - 120%7439-97-6 0.0043 J 0.365

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 22-Oct-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-7
% Moisture: 0.6

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-7-1

LabID: 1910158-9MSD
Field ID: SS-31-MS-040-10012019

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191022-2

MERCURY 200.0335 07439-97-6 1080.366 0.335
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Prep Batch ID:  HG191017-4

Start Date: 10/17/19
Start Time: 8:33

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:11

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:33Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191017-4-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-4

LCS SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-4

MS SOIL NONE 1XXXXXX 0.608 100 1910156XXXXXX1910156-4

MSD SOIL NONE 1XXXXXX 0.608 100 1910156XXXXXX1910156-4

SMP SOIL NONE 1XXXXXX 0.604 100 1910156XXXXXX1910156-4

SMP SOIL NONE 1XXXXXX 0.601 100 1910157XXXXXX1910157-22

SMP SOIL NONE 1XXXXXX 0.602 100 1910157XXXXXX1910157-23

SMP SOIL NONE 1XXXXXX 0.609 100 1910157XXXXXX1910157-24

SMP SOIL NONE 110/1/2019 0.6 100 1910158SS-31-MS-040-10012019-DUP1910158-10

SMP SOIL NONE 110/1/2019 0.604 100 1910158SB-31-MS-040-1.0-2.0-100120191910158-11

SMP SOIL NONE 110/1/2019 0.604 100 1910158SB-31-MS-040-3.0-4.0-100120191910158-12

SMP SOIL NONE 110/1/2019 0.602 100 1910158SB-31-MS-040-4.0-5.0-100120191910158-13

SMP SOIL NONE 110/1/2019 0.6 100 1910158SB-31-H01-008-1.0-2.0-10012011910158-14

SMP SOIL NONE 110/1/2019 0.604 100 1910158SB-31-H01-008-3.0-4.0-10012011910158-15

SMP SOIL NONE 110/1/2019 0.6 100 1910158SB-31-H01-007-1.0-2.0-10012011910158-16

SMP SOIL NONE 110/1/2019 0.6 100 1910158SB-31-H01-007-3.0-4.0-10012011910158-17

SMP SOIL NONE 110/1/2019 0.6 100 1910158SB-31-H01-007-5.0-6.0-10012011910158-18

SMP SOIL NONE 110/1/2019 0.603 100 1910158SS-31-H01-007-10012019-DUP1910158-2

SMP SOIL NONE 110/2/2019 0.601 100 1910158SS-31-NNWP04-004-100220191910158-20

SMP SOIL NONE 110/1/2019 0.609 100 1910158SB-31-NNWP03-001-5.0-6.0-1001910158-4

SMP SOIL NONE 110/1/2019 0.608 100 1910158SB-31-NNWP03-001-7.0-8.0-1001910158-5

SMP SOIL NONE 110/1/2019 0.604 100 1910158SB-31-NNWP03-001-9.0-10.0-101910158-6

SMP SOIL NONE 110/1/2019 0.602 100 1910158SB-31-H01-001-5.0-6.0-10012011910158-7

SMP SOIL NONE 110/1/2019 0.603 100 1910158SB-31-H01-001-6.0-7.0-10012011910158-8
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Prep Batch ID:  HG191017-4

Start Date: 10/17/19
Start Time: 8:33

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:11

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:33Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Prep Batch ID:  HG191017-6

Start Date: 10/17/19
Start Time: 8:37

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:13

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:37Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191017-6-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXXHG191017-6

LCS SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXXHG191017-6

MS SOIL NONE 110/1/2019 0.602 100 1910158SS-31-H01-007-100120191910158-1

MSD SOIL NONE 110/1/2019 0.608 100 1910158SS-31-H01-007-100120191910158-1

SMP SOIL NONE 110/1/2019 0.602 100 1910158SS-31-H01-007-100120191910158-1

SMP SOIL NONE 1XXXXXX 0.6 100 1910159XXXXXX1910159-20

SMP SOIL NONE 1XXXXXX 0.604 100 1910159XXXXXX1910159-21

SMP SOIL NONE 1XXXXXX 0.609 100 1910159XXXXXX1910159-22

SMP SOIL NONE 1XXXXXX 0.609 100 1910159XXXXXX1910159-23

SMP SOIL NONE 1XXXXXX 0.606 100 1910159XXXXXX1910159-24

SMP SOIL NONE 1XXXXXX 0.6 100 1910159XXXXXX1910159-25

SMP SOIL NONE 1XXXXXX 0.602 100 1910159XXXXXX1910159-26

SMP SOIL NONE 1XXXXXX 0.6 100 1910160XXXXXX1910160-1

SMP SOIL NONE 1XXXXXX 0.604 100 1910160XXXXXX1910160-10

SMP SOIL NONE 1XXXXXX 0.606 100 1910160XXXXXX1910160-11

SMP SOIL NONE 1XXXXXX 0.6 100 1910160XXXXXX1910160-12

SMP SOIL NONE 1XXXXXX 0.608 100 1910160XXXXXX1910160-2

SMP SOIL NONE 1XXXXXX 0.606 100 1910160XXXXXX1910160-3

SMP SOIL NONE 1XXXXXX 0.6 100 1910160XXXXXX1910160-4

SMP SOIL NONE 1XXXXXX 0.605 100 1910160XXXXXX1910160-6

SMP SOIL NONE 1XXXXXX 0.6 100 1910160XXXXXX1910160-7

SMP SOIL NONE 1XXXXXX 0.6 100 1910160XXXXXX1910160-8

SMP SOIL NONE 1XXXXXX 0.602 100 1910161XXXXXX1910161-2

SMP SOIL NONE 1XXXXXX 0.6 100 1910161XXXXXX1910161-4
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Prep Batch ID:  HG191017-6

Start Date: 10/17/19
Start Time: 8:37

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:13

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:37Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Prep Batch ID:  HG191017-7

Start Date: 10/17/19
Start Time: 8:40

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:14

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:40Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191017-7-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXXHG191017-7

LCS SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXXHG191017-7

MS SOIL NONE 110/1/2019 0.605 100 1910158SS-31-MS-040-100120191910158-9

MSD SOIL NONE 110/1/2019 0.6 100 1910158SS-31-MS-040-100120191910158-9

SMP SOIL NONE 110/1/2019 0.6 100 1910158SS-31-MS-040-100120191910158-9

SMP SOIL NONE 1XXXXXX 0.6 100 1910161XXXXXX1910161-10

SMP SOIL NONE 1XXXXXX 0.6 100 1910161XXXXXX1910161-11

SMP SOIL NONE 1XXXXXX 0.603 100 1910161XXXXXX1910161-12

SMP SOIL NONE 1XXXXXX 0.608 100 1910161XXXXXX1910161-13

SMP SOIL NONE 1XXXXXX 0.6 100 1910161XXXXXX1910161-14

SMP SOIL NONE 1XXXXXX 0.604 100 1910161XXXXXX1910161-15

SMP SOIL NONE 1XXXXXX 0.6 100 1910161XXXXXX1910161-16

SMP SOIL NONE 1XXXXXX 0.6 100 1910161XXXXXX1910161-17

SMP SOIL NONE 1XXXXXX 0.606 100 1910161XXXXXX1910161-18

SMP SOIL NONE 1XXXXXX 0.6 100 1910161XXXXXX1910161-19

SMP SOIL NONE 1XXXXXX 0.605 100 1910161XXXXXX1910161-20

SMP SOIL NONE 1XXXXXX 0.605 100 1910161XXXXXX1910161-5

SMP SOIL NONE 1XXXXXX 0.609 100 1910161XXXXXX1910161-6

SMP SOIL NONE 1XXXXXX 0.6 100 1910161XXXXXX1910161-7

SMP SOIL NONE 1XXXXXX 0.605 100 1910161XXXXXX1910161-8

SMP SOIL NONE 1XXXXXX 0.609 100 1910161XXXXXX1910161-9

SMP SOIL NONE 1XXXXXX 0.6 100 1910162XXXXXX1910162-10

SMP SOIL NONE 1XXXXXX 0.603 100 1910162XXXXXX1910162-11

SMP SOIL NONE 1XXXXXX 0.6 100 1910162XXXXXX1910162-13
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Prep Batch ID:  HG191017-7

Start Date: 10/17/19
Start Time: 8:40

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:14

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:40Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Run ID: HG191022-2A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00102 102 90 - 110ICV Initial Calibration 10/22/2019 4:47

N/A0.002 0.00020.00210 105 80 - 120CCV7 Continuing Calibration 10/22/2019 7:47

N/A0.002 0.00020.00212 106 80 - 120CCV8 Continuing Calibration 10/22/2019 8:13

N/A0.002 0.00020.00214 107 80 - 120CCV9 Continuing Calibration 10/22/2019 8:39

N/A0.002 0.00020.00211 105 80 - 120CCV10 Continuing Calibration 10/22/2019 9:05

N/A0.002 0.00020.00212 106 80 - 120CCV11 Continuing Calibration 10/22/2019 9:30

N/A0.002 0.00020.00214 107 80 - 120CCV12 Continuing Calibration 10/22/2019 9:56

N/A0.002 0.00020.00216 108 80 - 120CCV13 Continuing Calibration 10/22/2019 10:22

N/A0.002 0.00020.00213 106 80 - 120CCV14 Continuing Calibration 10/22/2019 10:48

N/A0.002 0.00020.00212 106 80 - 120CCV15 Continuing Calibration 10/22/2019 11:14
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Run ID: HG191022-2A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U10/22/2019Initial Calibration 4:49

CCB7 0.0000707 0.0002 U10/22/2019Continuing Calibration 7:49

CCB8 0.0000707 0.0002 U10/22/2019Continuing Calibration 8:15

CCB9 0.0000707 0.0002 U10/22/2019Continuing Calibration 8:41

CCB10 0.0000707 0.0002 U10/22/2019Continuing Calibration 9:07

CCB11 0.0000707 0.0002 U10/22/2019Continuing Calibration 9:33

CCB12 0.0000707 0.0002 U10/22/2019Continuing Calibration 9:59

CCB13 0.0000707 0.0002 U10/22/2019Continuing Calibration 10:24

CCB14 0.0000707 0.0002 U10/22/2019Continuing Calibration 10:50

CCB15 0.0000707 0.0002 U10/22/2019Continuing Calibration 11:16
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 4:32CA

10/22/2019 4:34StanDUP

10/22/2019 4:36StanDUP

10/22/2019 4:38StanDUP

10/22/2019 4:40StanDUP

10/22/2019 4:43StanDUP

10/22/2019 4:45StanDUP

10/22/2019 4:47ICV 1

10/22/2019 4:49ICB 1

10/22/2019 4:51CRA1 1

10/22/2019 4:53HG191017-1MB 1

10/22/2019 4:55HG191017-1LCS 1

10/22/2019 4:581910141-1 1

10/22/2019 5:001910141-2 1

10/22/2019 5:021910142-1 1

10/22/2019 5:041910142-2 1

10/22/2019 5:061910142-3 1

10/22/2019 5:081910142-4 1

10/22/2019 5:101910142-4MS 1

10/22/2019 5:13CCV1 1

10/22/2019 5:15CCB1 1

10/22/2019 5:171910142-4MSD 1

10/22/2019 5:191910142-5 1

10/22/2019 5:211910142-6 1

10/22/2019 5:231910142-7 1

10/22/2019 5:261910142-8 1

10/22/2019 5:281910142-9 1

10/22/2019 5:301910143-1 1

10/22/2019 5:321910143-3 1

10/22/2019 5:341910143-4 1

10/22/2019 5:361910143-5 1

10/22/2019 5:38CCV2 1

10/22/2019 5:41CCB2 1

10/22/2019 5:431910144-1 1

10/22/2019 5:451910144-2 1
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 5:471910145-1 1

10/22/2019 5:491910145-2 1

10/22/2019 5:511910145-3 1

10/22/2019 5:53HG191017-2MB 1

10/22/2019 5:56HG191017-2LCS 1

10/22/2019 5:581910143-2 1

10/22/2019 6:001910143-2MS 1

10/22/2019 6:021910143-2MSD 1

10/22/2019 6:04CCV3 1

10/22/2019 6:06CCB3 1

10/22/2019 6:081910145-4 1

10/22/2019 6:111910146-1 1

10/22/2019 6:131910146-2 1

10/22/2019 6:151910146-3 1

10/22/2019 6:171910146-4 1

10/22/2019 6:191910147-1 1

10/22/2019 6:211910156-2 1

10/22/2019 6:231910156-5 1

10/22/2019 6:261910156-8 1

10/22/2019 6:281910156-10 1

10/22/2019 6:30CCV4 1

10/22/2019 6:32CCB4 1

10/22/2019 6:341910156-11 1

10/22/2019 6:361910156-12 1

10/22/2019 6:381910156-13 1

10/22/2019 6:411910156-14 1

10/22/2019 6:431910156-15 1

10/22/2019 6:451910156-16 1

10/22/2019 6:471910156-17 1

10/22/2019 6:491910156-18 1

10/22/2019 6:511910157-8 1

10/22/2019 6:53HG191017-3MB 1

10/22/2019 6:56CCV5 1

10/22/2019 6:58CCB5 1

10/22/2019 7:00HG191017-3LCS 1

Page 2 of 7 Wednesday, November 06, 2019Date Printed:

Data Package ID: HG1910158-1

LIMS Version:  6.915
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 7:021910156-1 1

10/22/2019 7:041910156-1MS 1

10/22/2019 7:061910156-1MSD 1

10/22/2019 7:081910157-1 1

10/22/2019 7:111910157-2 1

10/22/2019 7:131910157-3 1

10/22/2019 7:151910157-4 1

10/22/2019 7:171910157-5 1

10/22/2019 7:191910157-6 1

10/22/2019 7:21CCV6 1

10/22/2019 7:24CCB6 1

10/22/2019 7:261910157-7 1

10/22/2019 7:281910157-9 1

10/22/2019 7:301910157-10 1

10/22/2019 7:321910157-11 1

10/22/2019 7:341910157-12 1

10/22/2019 7:361910157-13 1

10/22/2019 7:391910157-14 1

10/22/2019 7:411910157-15 1

10/22/2019 7:431910157-16 1

10/22/2019 7:451910157-17 1

10/22/2019 7:47CCV7 1

10/22/2019 7:49CCB7 1

10/22/2019 7:511910157-18 1

10/22/2019 7:541910157-19 1

10/22/2019 7:561910157-20 1

10/22/2019 7:58HG191017-4MB 1

10/22/2019 8:00HG191017-4LCS 1

10/22/2019 8:021910156-4 1

10/22/2019 8:041910156-4MS 1

10/22/2019 8:061910156-4MSD 1

10/22/2019 8:091910157-22 1

10/22/2019 8:111910157-23 1

10/22/2019 8:13CCV8 1

10/22/2019 8:15CCB8 1

Page 3 of 7 Wednesday, November 06, 2019Date Printed:

Data Package ID: HG1910158-1

LIMS Version:  6.915
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 8:171910157-24 1

SS-31-H01-007-10012019-DU 10/22/2019 8:191910158-2 1

SB-31-NNWP03-001-5.0-6.0-1 10/22/2019 8:221910158-4 1

SB-31-NNWP03-001-7.0-8.0-1 10/22/2019 8:241910158-5 1

SB-31-NNWP03-001-9.0-10.0- 10/22/2019 8:261910158-6 1

SB-31-H01-001-5.0-6.0-100120 10/22/2019 8:281910158-7 1

SB-31-H01-001-6.0-7.0-100120 10/22/2019 8:301910158-8 1

SS-31-MS-040-10012019-DUP 10/22/2019 8:321910158-10 1

SB-31-MS-040-1.0-2.0-100120 10/22/2019 8:341910158-11 1

SB-31-MS-040-3.0-4.0-100120 10/22/2019 8:371910158-12 1

10/22/2019 8:39CCV9 1

10/22/2019 8:41CCB9 1

SB-31-MS-040-4.0-5.0-100120 10/22/2019 8:431910158-13 1

SB-31-H01-008-1.0-2.0-100120 10/22/2019 8:451910158-14 1

SB-31-H01-008-3.0-4.0-100120 10/22/2019 8:471910158-15 1

SB-31-H01-007-1.0-2.0-100120 10/22/2019 8:501910158-16 1

SB-31-H01-007-3.0-4.0-100120 10/22/2019 8:521910158-17 1

SB-31-H01-007-5.0-6.0-100120 10/22/2019 8:541910158-18 1

SS-31-NNWP04-004-10022019 10/22/2019 8:561910158-20 1

10/22/2019 8:58HG191017-5MB 1

10/22/2019 9:00HG191017-5LCS 1

10/22/2019 9:021910156-7 1

10/22/2019 9:05CCV10 1

10/22/2019 9:07CCB10 1

10/22/2019 9:091910156-7MS 1

10/22/2019 9:111910156-7MSD 1

10/22/2019 9:131910159-1 1

10/22/2019 9:151910159-2 1

10/22/2019 9:181910159-3 1

10/22/2019 9:201910159-4 1

10/22/2019 9:221910159-5 1

10/22/2019 9:241910159-6 1

10/22/2019 9:261910159-7 1

10/22/2019 9:281910159-8 1

10/22/2019 9:30CCV11 1

Page 4 of 7 Wednesday, November 06, 2019Date Printed:

Data Package ID: HG1910158-1

LIMS Version:  6.915
ALS -- Fort Collins

124 of 127



File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 9:33CCB11 1

10/22/2019 9:351910159-9 1

10/22/2019 9:371910159-10 1

10/22/2019 9:391910159-11 1

10/22/2019 9:411910159-12 1

10/22/2019 9:431910159-13 1

10/22/2019 9:461910159-14 1

10/22/2019 9:481910159-15 1

10/22/2019 9:501910159-16 1

10/22/2019 9:521910159-17 1

10/22/2019 9:541910159-18 1

10/22/2019 9:56CCV12 1

10/22/2019 9:59CCB12 1

10/22/2019 10:011910159-19 1

10/22/2019 10:03HG191017-6MB 1

10/22/2019 10:05HG191017-6LCS 1

SS-31-H01-007-10012019 10/22/2019 10:071910158-1 1

SS-31-H01-007-10012019 10/22/2019 10:091910158-1MS 1

SS-31-H01-007-10012019 10/22/2019 10:111910158-1MSD 1

10/22/2019 10:141910159-20 1

10/22/2019 10:161910159-21 1

10/22/2019 10:181910159-22 1

10/22/2019 10:201910159-23 1

10/22/2019 10:22CCV13 1

10/22/2019 10:24CCB13 1

10/22/2019 10:271910159-24 1

10/22/2019 10:291910159-25 1

10/22/2019 10:311910159-26 1

10/22/2019 10:331910160-1 1

10/22/2019 10:351910160-2 1

10/22/2019 10:371910160-3 1

10/22/2019 10:401910160-4 1

10/22/2019 10:421910160-6 1

10/22/2019 10:441910160-7 1

10/22/2019 10:461910160-8 1
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Data Package ID: HG1910158-1
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 10:48CCV14 1

10/22/2019 10:50CCB14 1

10/22/2019 10:531910160-10 1

10/22/2019 10:551910160-11 1

10/22/2019 10:571910160-12 1

10/22/2019 10:591910161-2 1

10/22/2019 11:011910161-4 1

10/22/2019 11:03HG191017-7MB 1

10/22/2019 11:06HG191017-7LCS 1

SS-31-MS-040-10012019 10/22/2019 11:081910158-9 1

SS-31-MS-040-10012019 10/22/2019 11:101910158-9MS 1

SS-31-MS-040-10012019 10/22/2019 11:121910158-9MSD 1

10/22/2019 11:14CCV15 1

10/22/2019 11:16CCB15 1

10/22/2019 11:191910161-5 1

10/22/2019 11:211910161-6 1

10/22/2019 11:231910161-7 1

10/22/2019 11:251910161-8 1

10/22/2019 11:271910161-9 1

10/22/2019 11:291910161-10 1

10/22/2019 11:321910161-11 1

10/22/2019 11:341910161-12 1

10/22/2019 11:361910161-13 1

10/22/2019 11:381910161-14 1

10/22/2019 11:40CCV16 1

10/22/2019 11:42CCB16 1

10/22/2019 11:451910161-15 1

10/22/2019 11:471910161-16 1

10/22/2019 11:491910161-17 1

10/22/2019 11:511910161-18 1

10/22/2019 11:531910161-19 1

10/22/2019 11:551910161-20 1

10/22/2019 11:581910162-10 1

10/22/2019 12:001910162-11 1

10/22/2019 12:021910162-13 1
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 12:04CCV17 1

10/22/2019 12:06CCB17 1
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Gamma Spectroscopy 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation – 693694CH.FL.05.02 

Work Order Number:  1910158 
 
1. This report consists of the analytical results for 18 soil samples received by ALS on 10/07/2019. 
 
2. These samples were prepared according to the current revision of SOP 739.  The sample were 

sealed in steel cans on 10/12/2019 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
11/02/2019 is at least 97.78%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 98.89%. 

 
3. The sample was analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 11/02/2019. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  

 
6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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7.  Activity concentrations above the calculated MDC are reported in some instances where 
minimum nuclide identification criteria are not met.  Such tentative identifications result when the 
software attempts to calculate net activity concentrations for analytes where either one or both of 
the following criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above 
the critical level, or the minimum library peak abundance must be attained.  Nuclides not meeting 
these requirements have been flagged with a “TI” qualifier. 

 
8. There are cases where the sample density is less than the associated calibration standard 

density.  Cases that exceed the limit of +/- 15% of the density of the calibration standard are 
flagged with a ‘G’, denoting a significant density difference between the sample and calibration 
standard.  Consequently, the results may be biased high for the flagged results in this workorder.  
If requested, ALS can perform a transmission spike in order to estimate a magnitude of this bias.  
The results are reported without further qualification. 

 
9.  No problems were encountered with either the client samples or the associated quality control 

samples.  All quality control criteria were met. 
 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
_______________________________   __11/5/19____    
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer 
  

 
_______________________________   ____________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1910158
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1910158-1SS-31-H01-007-10012019 SOIL 01-Oct-19 8:24
1910158-2SS-31-H01-007-10012019-DUP SOIL 01-Oct-19 8:27
1910158-3SS-31-H01-007-10012019-EB WATER 01-Oct-19 15:00
1910158-4SB-31-NNWP03-001-5.0-6.0-100 SOIL 01-Oct-19 14:30
1910158-5SB-31-NNWP03-001-7.0-8.0-100 SOIL 01-Oct-19 14:33
1910158-6SB-31-NNWP03-001-9.0-10.0-10 SOIL 01-Oct-19 14:35
1910158-7SB-31-H01-001-5.0-6.0-10012019 SOIL 01-Oct-19 15:05
1910158-8SB-31-H01-001-6.0-7.0-10012019 SOIL 01-Oct-19 15:09
1910158-9SS-31-MS-040-10012019 SOIL 01-Oct-19 15:35
1910158-10SS-31-MS-040-10012019-DUP SOIL 01-Oct-19 15:38
1910158-11SB-31-MS-040-1.0-2.0-10012019 SOIL 01-Oct-19 16:19
1910158-12SB-31-MS-040-3.0-4.0-10012019 SOIL 01-Oct-19 16:20
1910158-13SB-31-MS-040-4.0-5.0-10012019 SOIL 01-Oct-19 16:21
1910158-14SB-31-H01-008-1.0-2.0-10012019 SOIL 01-Oct-19 17:17
1910158-15SB-31-H01-008-3.0-4.0-10012019 SOIL 01-Oct-19 17:19
1910158-16SB-31-H01-007-1.0-2.0-10012019 SOIL 01-Oct-19 17:45
1910158-17SB-31-H01-007-3.0-4.0-10012019 SOIL 01-Oct-19 17:47
1910158-18SB-31-H01-007-5.0-6.0-10012019 SOIL 01-Oct-19 17:49
1910158-19SS-31-MS-040-10012019-EB WATER 01-Oct-19 18:00
1910158-20SS-31-NNWP04-004-10022019 SOIL 02-Oct-19 8:40

Page 1 of 1 Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915
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SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Lab ID: GS191011-3MB

Date Analyzed: 02-Nov-19

Date Collected: 11-Oct-19

Sample Matrix: SOIL

Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1 Result Units: pCi/g

File Name: 191138d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.380.15 +/- 0.23 1 NA

Data Package ID: GSS1910158-1

Page 1 of 1Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Lab ID: GS191011-3LCS

Date Analyzed: 02-Nov-19

Date Collected: 11-Oct-19

Sample Matrix: SOIL

Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1 Result Units: pCi/g

File Name: 190759d10

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 469 55 2 P,M3468.0 100 85 - 115+/-13982-63-3

Data Package ID: GSS1910158-1

Page 1 of 1Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC or less than the associated TP
U.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 230 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SS-31-H01-007-10012019

Lab ID: 1910158-1DUP

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191274d01

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.425 2.1313982-63-3 0.91 +/- 0.271.05 +/- 0.20 0.29 0.51

Data Package ID: GSS1910158-1

Page 1 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 221 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SS-31-MS-040-10012019

Lab ID: 1910158-9DUP

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191762d03

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.745 2.1313982-63-3 0.37 +/- 0.170.55 +/- 0.16 0.33 0.34

Data Package ID: GSS1910158-1

Page 2 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 227 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SS-31-H01-007-10012019

Lab ID: 1910158-1

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 190756d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.291.05 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 1 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 230 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SS-31-H01-007-10012019

Lab ID: 1910158-1DUP

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191274d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.510.91 +/- 0.27 1 NA

Data Package ID: GSS1910158-1

Page 1 of 2Tuesday, November 05, 2019
Date Printed:

LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 232 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SS-31-H01-007-10012019-

Lab ID: 1910158-2

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191298d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.300.91 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 2 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 221 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-NNWP03-001-5.0-6.

Lab ID: 1910158-4

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191761d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.350.77 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 3 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 206 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-NNWP03-001-7.0-8.

Lab ID: 1910158-5

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 192432d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.442.18 +/- 0.4013982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 4 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 151 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-NNWP03-001-9.0-10

Lab ID: 1910158-6

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191083d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.733.85 +/- 0.6613982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 5 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 192 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-H01-001-5.0-6.0-100

Lab ID: 1910158-7

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191241d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.481.21 +/- 0.3013982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 6 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 192 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-H01-001-6.0-7.0-100

Lab ID: 1910158-8

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191136d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.421.14 +/- 0.3013982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 7 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 221 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SS-31-MS-040-10012019

Lab ID: 1910158-9

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 190757d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.330.55 +/- 0.1613982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 8 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 221 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SS-31-MS-040-10012019

Lab ID: 1910158-9DUP

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191762d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.340.37 +/- 0.17 1 NA

Data Package ID: GSS1910158-1

Page 2 of 2Tuesday, November 05, 2019
Date Printed:

LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 218 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SS-31-MS-040-10012019-D

Lab ID: 1910158-10

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 192433d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.440.46 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 9 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 217 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-MS-040-1.0-2.0-100

Lab ID: 1910158-11

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191084d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.390.59 +/- 0.2213982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 10 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 217 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-MS-040-3.0-4.0-100

Lab ID: 1910158-12

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191242d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.391.57 +/- 0.3113982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 11 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 228 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-MS-040-4.0-5.0-100

Lab ID: 1910158-13

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191137d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.451.24 +/- 0.2813982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 12 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 219 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-H01-008-1.0-2.0-100

Lab ID: 1910158-14

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 190758d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.301.18 +/- 0.2213982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 13 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 216 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-H01-008-3.0-4.0-100

Lab ID: 1910158-15

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191300d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.370.49 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 14 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 218 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-H01-007-1.0-2.0-100

Lab ID: 1910158-16

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191763d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.330.45 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 15 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 209 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-H01-007-3.0-4.0-100

Lab ID: 1910158-17

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 192434d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.400.88 +/- 0.2813982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 16 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 161 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SB-31-H01-007-5.0-6.0-100

Lab ID: 1910158-18

Date Analyzed: 02-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191085d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 G0.621.21 +/- 0.3513982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 17 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 219 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SS-31-NNWP04-004-10022

Lab ID: 1910158-20

Date Analyzed: 02-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 11-Oct-19

Prep Batch: GS191011-3

Run ID: GS191011-3A
QCBatchID: GS191011-3-1

Result Units: pCi/g
File Name: 191243d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.381.24 +/- 0.2713982-63-3 1 NA

Data Package ID: GSS1910158-1

Page 18 of 18Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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TECHNICAL BULLETIN ADDENDUM 
 
  

The library used for analysis defines the gamma emission(s) to be used for 
analysis of each nuclide.  If multiple gamma emissions are used for quantification, then a 
‘NET’ quantification emission (or peak) must be defined in the library.  This designation 
provides for the calculation of nuclide activity concentrations and detection limits in the 
case of non-presence of the nuclide.  When the nuclide is not present, or the software is 
unable to resolve a peak at the library defined ‘NET’ energy, the software evaluates the 
‘NET’ region of interest (‘NET’ peak energy +/- 2 keV) by performing a summation of 
the net counts above the background level.  This ‘NET’ quantification can result in net 
negative, zero, or positive activity results, and is highly dependent on the spectral 
distribution in the region of interest of the ‘NET’ peak.  In cases where only the ‘NET’ 
peak is found, and the software performs a net quantification, the nuclide result will be 
flagged with an ‘NQ’ qualifier on the final reports.  This indicates that the nuclide is not 
detected or supported at any level above the reported MDC.  Results are submitted 
without further qualification. 
 
 All nuclides specified in the library of analysis for gamma spectroscopy are 
evaluated for positive OR tentative identification on the following criteria: 

- The individual abundances for the gamma emissions specified for each 
nuclide are summed to obtain a total nuclide abundance. 

- From the total nuclide abundance, a positive identification criterion is set as 
75% of this total nuclide abundance. 

- For all nuclide peaks that are not net quantified, those peak abundances are 
summed.  The total non-net quantified peak sum is compared to the calculated 
75% abundance criterion.  If this sum is greater than the 75% criterion, the 
nuclide is considered to be positively identified at the reported concentration.  
If the sum is less than the 75% criterion, the nuclide is tentatively identified at 
the reported concentration.  These results will be flagged with a ‘TI’ qualifier 
on the final reports to indicate that the 75% abundance criterion was not met. 

40 of 40



 

 

 

 
Radium-226 
Case Narrative 

 

Jacobs Engineering 
FCUP Navajo Nation – 693694CH.FL.05.02 

Work Order Number:  1910158 
 
1. This report consists of the analytical results for two water samples received by ALS on 

10/07/2019. 
 
2. The samples were prepared and analyzed according to the current revision of SOP 783.  

The analyses were completed on 11/04/2019. 
 
3. The analysis results for these samples are reported in units of pCi/L. The samples were not 

filtered prior to analysis.  
 
4. Sample volume was insufficient to allow preparation of a duplicate.  A laboratory control sample 

duplicate (LCSD) was prepared in lieu of a client sample duplicate. 
 

5. ALS uses the following convention for reporting significant digits in the TPU and MDC 
results.  The TPU value is rounded to two significant digits. The MDC value is rounded to the 
same decimal place as the TPU value.  In practice, this could result in an MDC reported 
value of zero for samples with significant activity, including the batch laboratory control 
sample.   

 
6. No anomalous situations were encountered during the preparation or analysis of these 

samples.  All quality control criteria were met. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
______________________________    __11/5/19___ 
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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CHAIN OF CUSTODY 
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OrderNum: 1910158
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1910158-1SS-31-H01-007-10012019 SOIL 01-Oct-19 8:24
1910158-2SS-31-H01-007-10012019-DUP SOIL 01-Oct-19 8:27
1910158-3SS-31-H01-007-10012019-EB WATER 01-Oct-19 15:00
1910158-4SB-31-NNWP03-001-5.0-6.0-100 SOIL 01-Oct-19 14:30
1910158-5SB-31-NNWP03-001-7.0-8.0-100 SOIL 01-Oct-19 14:33
1910158-6SB-31-NNWP03-001-9.0-10.0-10 SOIL 01-Oct-19 14:35
1910158-7SB-31-H01-001-5.0-6.0-10012019 SOIL 01-Oct-19 15:05
1910158-8SB-31-H01-001-6.0-7.0-10012019 SOIL 01-Oct-19 15:09
1910158-9SS-31-MS-040-10012019 SOIL 01-Oct-19 15:35
1910158-10SS-31-MS-040-10012019-DUP SOIL 01-Oct-19 15:38
1910158-11SB-31-MS-040-1.0-2.0-10012019 SOIL 01-Oct-19 16:19
1910158-12SB-31-MS-040-3.0-4.0-10012019 SOIL 01-Oct-19 16:20
1910158-13SB-31-MS-040-4.0-5.0-10012019 SOIL 01-Oct-19 16:21
1910158-14SB-31-H01-008-1.0-2.0-10012019 SOIL 01-Oct-19 17:17
1910158-15SB-31-H01-008-3.0-4.0-10012019 SOIL 01-Oct-19 17:19
1910158-16SB-31-H01-007-1.0-2.0-10012019 SOIL 01-Oct-19 17:45
1910158-17SB-31-H01-007-3.0-4.0-10012019 SOIL 01-Oct-19 17:47
1910158-18SB-31-H01-007-5.0-6.0-10012019 SOIL 01-Oct-19 17:49
1910158-19SS-31-MS-040-10012019-EB WATER 01-Oct-19 18:00
1910158-20SS-31-NNWP04-004-10022019 SOIL 02-Oct-19 8:40

Page 1 of 1 Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 14Method Blank Results

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Lab ID: RE191024-1MB

Date Analyzed: 04-Nov-19

Date Collected: 24-Oct-19

Sample Matrix: WATER

Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1 Result Units: pCi/l

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.24-0.02 +/- 0.11 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 97.718160 17740 ug 40 - 110 %

Data Package ID: RE1910158-1

Page 1 of 1Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Lab ID: RE191024-1LCS

Date Analyzed: 04-Nov-19

Date Collected: 24-Oct-19

Sample Matrix: WATER

Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 47 12 0 P46.47 100 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 96.818150 17580 ug 40 - 110 %

Data Package ID: RE1910158-1

Page 1 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Lab ID: RE191024-1LCSD

Date Analyzed: 04-Nov-19

Date Collected: 24-Oct-19

Sample Matrix: WATER

Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 48 12 0 P46.47 104 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 96.718160 17570 ug 40 - 110 %

Data Package ID: RE1910158-1

Page 2 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID:
Lab ID: RE191024-1LCSD

Date Analyzed: 04-Nov-19

Date Collected: 24-Oct-19

Sample Matrix: WATER

Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1

Result Units: pCi/l
File Name: Manual Entry

Prep Basis: Unfiltered
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.0927 2.1313982-63-3 P48 +/- 1247 +/- 12 0 P 0

Data Package ID: RE1910158-1

Page 1 of 1Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14
Sample Results

Prep SOP: PAI 783 Rev 14
Final Aliquot: 915 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SS-31-H01-007-10012019-

Lab ID: 1910158-3

Date Analyzed: 04-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.37-0.05 +/- 0.1713982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 95.818160 17390 ug 40 - 110 %

Data Package ID: RE1910158-1

Page 1 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14
Sample Results

Prep SOP: PAI 783 Rev 14
Final Aliquot: 915 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910158

Field ID: SS-31-MS-040-10012019-E

Lab ID: 1910158-19

Date Analyzed: 04-Nov-19

Date Collected: 01-Oct-19

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 24-Oct-19

Prep Batch: RE191024-1

Run ID: RE191024-1A
QCBatchID: RE191024-1-1

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.250.03 +/- 0.1313982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 98.018150 17780 ug 40 - 110 %

Data Package ID: RE1910158-1

Page 2 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Metals 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation -- 693694CH.FL.05.02 

Work Order Number:  1910159 
 
1. This report consists of 26 soil samples. 
 
2. The samples were received intact at ambient temperature by ALS on 10/07/19. 
 
3. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3050B and the current 

revision of SOP 806. 
 
For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7471A and 
the current revision of SOP 812. 

 
4. Analysis by ICP-MS followed method 6020B and the current revision of SOP 827. 
 

Analysis by CVAA followed method 7471A and the current revision of SOP 812. 
 
5. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
6. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
7. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. 

• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• All laboratory control sample criteria were met. 
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• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

• The interference check samples associated with Method 6020B were analyzed. 
 
8. Matrix specific quality control procedures. 
 
 Samples 1910159-20 and -26 were designated as the quality control samples for the ICPMS 

analysis.  Per method requirements, matrix QC was performed for the mercury analysis.  
Since a sample from this order number was not the selected quality control (QC) sample, 
matrix specific QC results are not included in this report. 

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC. 

• A matrix spike and matrix spike duplicate were digested and analyzed with each ICPMS 
batch.  All acceptance criteria for accuracy and precision were met with the following 
exception: 

Analyte Sample ID 
Arsenic 1910159-26MS 

  
The native sample result is flagged for matrix spike failure and an analytical post spike 
was performed.  The result of the spike was acceptable, indicating that the matrix was 
not significantly affecting quantitation of this analyte.   

• Matrix spike recoveries could not be evaluated for the following analyte: 

Analyte Sample ID 
Thorium 1910159-26 

  
The concentration of this analyte in the native sample was greater than four times the 
concentration of matrix spike added during the digestion.  When sample concentration is 
that much greater than the spike added, spike recoveries may not be accurate.  The 
laboratory control sample indicates that the digestion and analysis were in control. 

• A serial dilution was analyzed with each ICP batch.  All acceptance criteria were met. 
 

 
9. It is a standard practice that samples for ICP-MS are analyzed at a dilution.   
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The data contained in the following report have been reviewed and approved by the personnel 
listed below.  In addition, ALS certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 
 
 
 
_____________________________                __11/6/19___ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
  
 
_______________________________   ____________ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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OrderNum: 1910159
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1910159-1SS-31-NNWP04-004-10022019-D SOIL 02-Oct-19 8:43
1910159-2SS-31-H01-008-10022019 SOIL 02-Oct-19 16:09
1910159-3SS-31-NNWP05-006-10022019 SOIL 02-Oct-19 8:50
1910159-4SS-31-NNWP05-007-10022019 SOIL 02-Oct-19 9:02
1910159-5SS-31-NNWP04-005-10022019 SOIL 02-Oct-19 9:10
1910159-6SB-31-NNWP04-004-1.0-2.0-100 SOIL 02-Oct-19 9:49
1910159-7SB-31-NNWP04-004-3.0-4.0-100 SOIL 02-Oct-19 9:51
1910159-8SB-31-NNWP04-004-5.0-6.0-100 SOIL 02-Oct-19 9:52
1910159-9SB-31-NNWP05-006-1.0-2.0-100 SOIL 02-Oct-19 10:38
1910159-10SB-31-NNWP05-006-3.0-4.0-100 SOIL 02-Oct-19 10:41
1910159-11SB-31-NNWP05-006-5.0-6.0-100 SOIL 02-Oct-19 10:42
1910159-12SB-31-NNWP05-006-7.0-8.0-100 SOIL 02-Oct-19 10:44
1910159-13SB-31-NNWP04-005-1.0-2.0-100 SOIL 02-Oct-19 11:22
1910159-14SB-31-NNWP04-005-3.0-4.0-100 SOIL 02-Oct-19 11:26
1910159-15SB-31-NNWP04-005-5.0-6.0-100 SOIL 02-Oct-19 11:30
1910159-16SB-31-NNWP04-005-7.0-8.0-100 SOIL 02-Oct-19 11:32
1910159-17SB-31-NNWP05-007-1.0-2.0-100 SOIL 02-Oct-19 12:13
1910159-18SB-31-NNWP05-007-3.0-4.0-100 SOIL 02-Oct-19 12:15
1910159-19SB-31-NNWP05-007-5.0-6.0-100 SOIL 02-Oct-19 12:17
1910159-20SB-31-NNWP05-007-7.0-8.0-100 SOIL 02-Oct-19 12:20
1910159-21SB-31-NNWP05-007-9.0-10.0-10 SOIL 02-Oct-19 12:23
1910159-22SS-31-MS-041-10022019 SOIL 02-Oct-19 12:49
1910159-23SS-31-MS-041-10022019-DUP SOIL 02-Oct-19 12:52
1910159-24SB-31-MS-041-1.0-2.0-10022019 SOIL 02-Oct-19 14:36
1910159-25SB-31-MS-041-3.0-4.0-10022019 SOIL 02-Oct-19 14:40
1910159-26SB-31-MS-041-5.0-6.0-10022019 SOIL 02-Oct-19 14:43

Page 1 of 1 Wednesday, November 06, 2019Date Printed:
LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-NNWP04-004-10022

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.008
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 0.8 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 015SMPL_

Lab ID: 1910159-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.8

7439-98-7 0.210MOLYBDENUM J 0.0330.11

7782-49-2 110SELENIUM J 0.320.47

7440-29-1 0.0210THORIUM 0.00241.9

7440-61-1 0.0110URANIUM 0.0010.45

7440-62-2 0.510VANADIUM 0.168.5

Page 1 of 26Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910159-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-H01-008-10022019

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.007
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 0.2 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 016SMPL_

Lab ID: 1910159-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.5

7439-98-7 0.210MOLYBDENUM J 0.0330.086

7782-49-2 110SELENIUM J 0.320.35

7440-29-1 0.0210THORIUM 0.00241.4

7440-61-1 0.0110URANIUM 0.0010.75

7440-62-2 0.510VANADIUM 0.168.3

Page 2 of 26Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910159-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-NNWP05-006-10022

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 1.0 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 017SMPL_

Lab ID: 1910159-3

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.091

7782-49-2 110SELENIUM J 0.320.41

7440-29-1 0.0210THORIUM 0.00241.9

7440-61-1 0.0110URANIUM 0.0010.37

7440-62-2 0.510VANADIUM 0.167.4

Page 3 of 26Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910159-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-NNWP05-007-10022

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 0.5 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 018SMPL_

Lab ID: 1910159-4

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.96

7439-98-7 0.210MOLYBDENUM J 0.0330.071

7782-49-2 110SELENIUM J 0.320.38

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.23

7440-62-2 0.510VANADIUM 0.166.2

Page 4 of 26Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910159-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-NNWP04-005-10022

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 0.5 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 019SMPL_

Lab ID: 1910159-5

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.1

7439-98-7 0.210MOLYBDENUM J 0.0330.072

7782-49-2 110SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.27

7440-62-2 0.510VANADIUM 0.166.1

Page 5 of 26Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910159-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-004-1.0-2.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 1.9 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 020SMPL_

Lab ID: 1910159-6

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0371.3

7439-98-7 0.210MOLYBDENUM J 0.0340.12

7782-49-2 110SELENIUM J 0.330.38

7440-29-1 0.0210THORIUM 0.00241.7

7440-61-1 0.0110URANIUM 0.0010.52

7440-62-2 0.5110VANADIUM 0.167.8

Page 6 of 26Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910159-1

LIMS Version:  6.915

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-004-3.0-4.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 2.3 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 021SMPL_

Lab ID: 1910159-7

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0371.3

7439-98-7 0.210MOLYBDENUM J 0.0340.11

7782-49-2 110SELENIUM J 0.330.36

7440-29-1 0.0210THORIUM 0.00251.6

7440-61-1 0.0110URANIUM 0.0010.25

7440-62-2 0.5110VANADIUM 0.167

Page 7 of 26Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910159-1

LIMS Version:  6.915
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-004-5.0-6.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 6.3 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 022SMPL_

Lab ID: 1910159-8

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0385.3

7439-98-7 0.2110MOLYBDENUM 0.0350.58

7782-49-2 1.110SELENIUM 0.341.3

7440-29-1 0.02110THORIUM 0.00265.7

7440-61-1 0.01110URANIUM 0.00111.9

7440-62-2 0.5310VANADIUM 0.1719

Page 8 of 26Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910159-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-006-1.0-2.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 2.7 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 025SMPL_

Lab ID: 1910159-9

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0372.2

7439-98-7 0.2110MOLYBDENUM 0.0340.25

7782-49-2 110SELENIUM J 0.330.56

7440-29-1 0.02110THORIUM 0.00252.5

7440-61-1 0.0110URANIUM 0.0010.9

7440-62-2 0.5110VANADIUM 0.1611

Page 9 of 26Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910159-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-006-3.0-4.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 3.1 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 026SMPL_

Lab ID: 1910159-10

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0372.4

7439-98-7 0.2110MOLYBDENUM 0.0340.38

7782-49-2 110SELENIUM J 0.330.74

7440-29-1 0.02110THORIUM 0.00253

7440-61-1 0.0110URANIUM 0.0011.6

7440-62-2 0.5210VANADIUM 0.1613

Page 10 of 26Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910159-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-006-5.0-6.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 4.7 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 027SMPL_

Lab ID: 1910159-11

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0389.5

7439-98-7 0.2110MOLYBDENUM 0.0351.8

7782-49-2 110SELENIUM J 0.330.82

7440-29-1 0.02110THORIUM 0.00254

7440-61-1 0.0110URANIUM 0.001100

7440-62-2 0.5210VANADIUM 0.17170

Page 11 of 26Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910159-1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-006-7.0-8.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.005
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 2.4 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 028SMPL_

Lab ID: 1910159-12

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0373.3

7439-98-7 0.210MOLYBDENUM 0.0340.58

7782-49-2 110SELENIUM J 0.330.49

7440-29-1 0.0210THORIUM 0.00242.1

7440-61-1 0.0110URANIUM 0.00116

7440-62-2 0.5110VANADIUM 0.1650
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-005-1.0-2.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 1.4 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 029SMPL_

Lab ID: 1910159-13

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.1

7439-98-7 0.210MOLYBDENUM J 0.0330.1

7782-49-2 110SELENIUM J 0.320.34

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.0010.45

7440-62-2 0.5110VANADIUM 0.165.8
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-005-3.0-4.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 1.5 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 030SMPL_

Lab ID: 1910159-14

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.97

7439-98-7 0.210MOLYBDENUM J 0.0330.1

7782-49-2 110SELENIUM J 0.320.36

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.46

7440-62-2 0.510VANADIUM 0.166
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-005-5.0-6.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 3.3 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 031SMPL_

Lab ID: 1910159-15

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0372

7439-98-7 0.2110MOLYBDENUM 0.0340.36

7782-49-2 110SELENIUM J 0.330.63

7440-29-1 0.02110THORIUM 0.00252.2

7440-61-1 0.0110URANIUM 0.0010.69

7440-62-2 0.5210VANADIUM 0.168.5
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP04-005-7.0-8.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.006
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 7.0 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 032SMPL_

Lab ID: 1910159-16

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0386.7

7439-98-7 0.2110MOLYBDENUM 0.0350.43

7782-49-2 1.110SELENIUM 0.341.9

7440-29-1 0.02110THORIUM 0.00266.1

7440-61-1 0.01110URANIUM 0.00111.7

7440-62-2 0.5310VANADIUM 0.1718
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-007-1.0-2.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.009
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 2.9 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 033SMPL_

Lab ID: 1910159-17

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0371.6

7439-98-7 0.210MOLYBDENUM 0.0340.23

7782-49-2 110SELENIUM J 0.330.99

7440-29-1 0.0210THORIUM 0.00254.1

7440-61-1 0.0110URANIUM 0.0010.88

7440-62-2 0.5110VANADIUM 0.1615
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-007-3.0-4.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 3.1 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 034SMPL_

Lab ID: 1910159-18

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0371.9

7439-98-7 0.2110MOLYBDENUM 0.0340.29

7782-49-2 110SELENIUM J 0.330.69

7440-29-1 0.02110THORIUM 0.00253.4

7440-61-1 0.0110URANIUM 0.0012

7440-62-2 0.5110VANADIUM 0.1619
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-007-5.0-6.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.001
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 3.7 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 037SMPL_

Lab ID: 1910159-19

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0373

7439-98-7 0.2110MOLYBDENUM 0.0340.49

7782-49-2 110SELENIUM J 0.330.97

7440-29-1 0.02110THORIUM 0.00253.7

7440-61-1 0.0110URANIUM 0.0011.8

7440-62-2 0.5210VANADIUM 0.1716
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-007-7.0-8.

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 1.6 g

mlRun ID: IM191030-10A2
QCBatchID: IP191018-2-1

Sample Results

Result Units: MG/KG

File Name: 038SMPL_

Lab ID: 1910159-20

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.2

7439-98-7 0.210MOLYBDENUM J 0.0330.1

7782-49-2 110SELENIUM J 0.320.41

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.0010.65

7440-62-2 0.5110VANADIUM 0.1610
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-NNWP05-007-9.0-10

Date Analyzed: 29-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.002
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 1.1 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 223SMPL_

Lab ID: 1910159-21

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0361.1

7439-98-7 0.210MOLYBDENUM 0.0330.25

7782-49-2 110SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.5

7440-62-2 0.510VANADIUM 0.166.4
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-MS-041-10022019

Date Analyzed: 29-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.007
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 0.4 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 224SMPL_

Lab ID: 1910159-22

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.93

7439-98-7 0.210MOLYBDENUM J 0.0330.054

7782-49-2 110SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.5

7440-61-1 0.0110URANIUM 0.0010.23

7440-62-2 0.510VANADIUM 0.165.6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SS-31-MS-041-10022019-D

Date Analyzed: 29-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 0.5 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 225SMPL_

Lab ID: 1910159-23

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0360.79

7439-98-7 0.210MOLYBDENUM J 0.0330.054

7782-49-2 110SELENIUM U 0.320.32

7440-29-1 0.0210THORIUM 0.00241.6

7440-61-1 0.0110URANIUM 0.0010.21

7440-62-2 0.510VANADIUM 0.165.5
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-MS-041-1.0-2.0-100

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 2.5 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 226SMPL_

Lab ID: 1910159-24

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0372.2

7439-98-7 0.2110MOLYBDENUM 0.0340.45

7782-49-2 110SELENIUM J 0.330.61

7440-29-1 0.02110THORIUM 0.00252.8

7440-61-1 0.0110URANIUM 0.0011.4

7440-62-2 0.5110VANADIUM 0.1612
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-MS-041-3.0-4.0-100

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 3.3 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 227SMPL_

Lab ID: 1910159-25

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0372.5

7439-98-7 0.2110MOLYBDENUM 0.0340.44

7782-49-2 110SELENIUM J 0.330.63

7440-29-1 0.02110THORIUM 0.00253.2

7440-61-1 0.0110URANIUM 0.0011.7

7440-62-2 0.5210VANADIUM 0.1614
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-MS-041-5.0-6.0-100

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 6.9 g

mlRun ID: IM191029-10A3
QCBatchID: IP191018-1-1

Sample Results

Result Units: MG/KG

File Name: 230SMPL_

Lab ID: 1910159-26

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC N 0.0398.4

7439-98-7 0.2110MOLYBDENUM 0.0350.83

7782-49-2 1.110SELENIUM 0.341.3

7440-29-1 0.02110THORIUM 0.00266.3

7440-61-1 0.01110URANIUM 0.00112.4

7440-62-2 0.5410VANADIUM 0.1722
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Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693694CH.FL.05.02
Work Order Number: 1910159

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471B    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1910159-1SS-31-NNWP04-004-100220 10/2/2019 0.0330.826 110/17/2019 10/22/2019 0.604 gJ0.000060.011

1910159-2SS-31-H01-008-10022019 10/2/2019 0.0330.217 110/17/2019 10/22/2019 0.609 gJ0.0000590.0086

1910159-3SS-31-NNWP05-006-100220 10/2/2019 0.0330.964 110/17/2019 10/22/2019 0.603 gJ0.000060.0089

1910159-4SS-31-NNWP05-007-100220 10/2/2019 0.0330.498 110/17/2019 10/22/2019 0.604 gJ0.000060.0087

1910159-5SS-31-NNWP04-005-100220 10/2/2019 0.0330.502 110/17/2019 10/22/2019 0.602 gJ0.000060.009

1910159-6SB-31-NNWP04-004-1.0-2.0 10/2/2019 0.0341.898 110/17/2019 10/22/2019 0.607 gJ0.000060.011

1910159-7SB-31-NNWP04-004-3.0-4.0 10/2/2019 0.0342.253 110/17/2019 10/22/2019 0.6 gJ0.0000610.011

1910159-8SB-31-NNWP04-004-5.0-6.0 10/2/2019 0.0366.282 110/17/2019 10/22/2019 0.6 gJ0.0000640.0092

1910159-9SB-31-NNWP05-006-1.0-2.0 10/2/2019 0.0342.662 110/17/2019 10/22/2019 0.6 gJ0.0000620.01

1910159-10SB-31-NNWP05-006-3.0-4.0 10/2/2019 0.0343.146 110/17/2019 10/22/2019 0.608 gJ0.0000610.011

1910159-11SB-31-NNWP05-006-5.0-6.0 10/2/2019 0.0354.718 110/17/2019 10/22/2019 0.602 gJ0.0000630.027

1910159-12SB-31-NNWP05-006-7.0-8.0 10/2/2019 0.0342.353 110/17/2019 10/22/2019 0.606 gJ0.0000610.013

1910159-13SB-31-NNWP04-005-1.0-2.0 10/2/2019 0.0341.398 110/17/2019 10/22/2019 0.604 gJ0.000060.008

1910159-14SB-31-NNWP04-005-3.0-4.0 10/2/2019 0.0341.501 110/17/2019 10/22/2019 0.6 gJ0.0000610.0078

1910159-15SB-31-NNWP04-005-5.0-6.0 10/2/2019 0.0343.322 110/17/2019 10/22/2019 0.6 gJ0.0000620.0092

1910159-16SB-31-NNWP04-005-7.0-8.0 10/2/2019 0.0366.992 110/17/2019 10/22/2019 0.6 gJ0.0000650.0089

1910159-17SB-31-NNWP05-007-1.0-2.0 10/2/2019 0.0342.917 110/17/2019 10/22/2019 0.6 gJ0.0000620.0066

1910159-18SB-31-NNWP05-007-3.0-4.0 10/2/2019 0.0343.114 110/17/2019 10/22/2019 0.6 gJ0.0000620.0065

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693694CH.FL.05.02
Work Order Number: 1910159

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471B    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1910159-19SB-31-NNWP05-007-5.0-6.0 10/2/2019 0.0353.747 110/17/2019 10/22/2019 0.6 gJ0.0000620.0069

1910159-20SB-31-NNWP05-007-7.0-8.0 10/2/2019 0.0341.55 110/17/2019 10/22/2019 0.6 gJ0.0000610.0054

1910159-21SB-31-NNWP05-007-9.0-10. 10/2/2019 0.0331.056 110/17/2019 10/22/2019 0.604 gJ0.000060.0045

1910159-22SS-31-MS-041-10022019 10/2/2019 0.0330.385 110/17/2019 10/22/2019 0.609 gJ0.0000590.0049

1910159-23SS-31-MS-041-10022019-DU 10/2/2019 0.0330.472 110/17/2019 10/22/2019 0.609 gJ0.0000590.0046

1910159-24SB-31-MS-041-1.0-2.0-10022 10/2/2019 0.0342.494 110/17/2019 10/22/2019 0.606 gJ0.0000610.0057

1910159-25SB-31-MS-041-3.0-4.0-10022 10/2/2019 0.0343.259 110/17/2019 10/22/2019 0.6 gJ0.0000620.0059

1910159-26SB-31-MS-041-5.0-6.0-10022 10/2/2019 0.0366.893 110/17/2019 10/22/2019 0.602 gJ0.0000640.005

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

ICPMS Metals

Date Analyzed: 29-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 18-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: N/A

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191018-1-1

Method Blank

Lab ID: IP191018-1MB

MG/KGResult Units:

File Name: 109SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.001-0.002 J

7440-62-2 VANADIUM 0.510 0.160.16 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

ICPMS Metals

Date Analyzed: 30-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 18-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: N/A

g
ml

Run ID: IM191030-10A2
QCBatchID: IP191018-2-1

Method Blank

Lab ID: IP191018-2MB

MG/KGResult Units:

File Name: 013SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.0010.001 U

7440-62-2 VANADIUM 0.510 0.160.16 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/29/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/18/2019

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: N/A

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191018-1-1

Lab ID: IM191018-1LCS

MG/KGResult Units:
Clean DF: 1

File Name: 113SMPL_Prep Method: SW3050B

ARSENIC 10 0.29.34 93 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.87 99 80 - 120%7439-98-7

SELENIUM 10 18.51 85 80 - 120%7782-49-2

THORIUM 1 0.020.97 97 80 - 120%7440-29-1

URANIUM 1 0.010.953 95 80 - 120%7440-61-1

VANADIUM 10 0.59.64 96 80 - 120%7440-62-2
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/30/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/18/2019

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: N/A

g
ml

Run ID: IM191030-10A2
QCBatchID: IP191018-2-1

Lab ID: IM191018-2LCS

MG/KGResult Units:
Clean DF: 1

File Name: 014SMPL_Prep Method: SW3050B

ARSENIC 10 0.29.37 94 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.32 93 80 - 120%7439-98-7

SELENIUM 10 19.17 92 80 - 120%7782-49-2

THORIUM 1 0.020.917 92 80 - 120%7440-29-1

URANIUM 1 0.010.9 90 80 - 120%7440-61-1

VANADIUM 10 0.59.27 93 80 - 120%7440-62-2
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.006
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 1.6

g
ml

Run ID: IM191030-10A2
QCBatchID: IP191018-2-1

LabID: 1910159-20MS
Field ID: SB-31-NNWP05-007-7.0-8.

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 040SMPL_

ARSENIC 10.10.202 95 75 - 125%7440-38-2 1.2 10.7

MOLYBDENUM 10.10.202 87 75 - 125%7439-98-7 0.1 J 8.86

SELENIUM 10.11.01 94 75 - 125%7782-49-2 0.41 J 9.9

THORIUM 1.010.0202 113 75 - 125%7440-29-1 1.6 2.76

URANIUM 1.010.0101 97 75 - 125%7440-61-1 0.65 1.63

VANADIUM 10.10.505 101 75 - 125%7440-62-2 10 20.3

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1.004
Final Volume: 100

Prep Batch: IP191018-2
% Moisture: 1.6

g
ml

Run ID: IM191030-10A2
QCBatchID: IP191018-2-1

LabID: 1910159-20MSD
Field ID: SB-31-NNWP05-007-7.0-8.

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 041SMPL_

ARSENIC 200.202 07440-38-2 9510.8 10.1

MOLYBDENUM 200.202 07439-98-7 868.84 10.1

SELENIUM 201.01 17782-49-2 939.82 10.1

THORIUM 200.0202 47440-29-1 1242.88 1.01

URANIUM 200.0101 117440-61-1 1151.81 1.01

VANADIUM 200.506 107440-62-2 12322.5 10.1
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020B    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 6.9

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191018-1-1

LabID: 1910159-26MS
Field ID: SB-31-MS-041-5.0-6.0-1002

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 232SMPL_

ARSENIC 10.70.215 72 75 - 125%7440-38-2 N8.4 16.1

MOLYBDENUM 10.70.215 77 75 - 125%7439-98-7 0.83 9.09

SELENIUM 10.71.07 78 75 - 125%7782-49-2 1.3 9.62

THORIUM 1.070.0215 131 75 - 125%7440-29-1 6.3 7.74

URANIUM 1.070.0107 90 75 - 125%7440-61-1 2.4 3.38

VANADIUM 10.70.537 93 75 - 125%7440-62-2 22 31.9

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 30-Oct-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 18-Oct-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191018-1
% Moisture: 6.9

g
ml

Run ID: IM191029-10A3
QCBatchID: IP191018-1-1

LabID: 1910159-26MSD
Field ID: SB-31-MS-041-5.0-6.0-1002

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 233SMPL_

ARSENIC 200.215 57440-38-2 7916.9 10.7

MOLYBDENUM 200.215 27439-98-7 789.23 10.7

SELENIUM 201.07 17782-49-2 779.57 10.7

THORIUM 200.0215 27440-29-1 1447.88 1.07

URANIUM 200.0107 17440-61-1 913.4 1.07

VANADIUM 200.537 17440-62-2 9432 10.7
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191029-10A3

Analytical Spike Sample Recovery

Field ID: SB-31-MS-041-5.0-6.0-1002

LabID: 1910159-26A Result Units: mg/l

ALS -- Fort Collins

Target Analyte PS Result PS 
Qual

Spike 
Added

PS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

ARSENIC 92 75 - 125%0.01700.00778 0.01
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 30-Oct-19
Run ID: IM191030-10A2

Serial Dilution

Field ID: SB-31-NNWP05-007-7.0-8.

Result Units: mg/l
Lab ID: 1910159-20L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J7440-38-2 0.001240.00116

MOLYBDENUM U7439-98-7 0.0001620.0000990 J

SELENIUM J7782-49-2 0.0004550.000408 J

THORIUM 87440-29-1 0.001470.00160

URANIUM 47440-61-1 0.0006150.000642

VANADIUM J 17440-62-2 0.009790.00991

Page 1 of 2Wednesday, November 06, 2019Date Printed:

Data Package ID: im1910159-1

LIMS Version:  6.915

ALS -- Fort Collins

51 of 129



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 30-Oct-19
Run ID: IM191029-10A3

Serial Dilution

Field ID: SB-31-MS-041-5.0-6.0-1002

Result Units: mg/l
Lab ID: 1910159-26L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC 47440-38-2 0.008060.00778

MOLYBDENUM J7439-98-7 0.0007400.000774

SELENIUM J7782-49-2 0.001060.00119

THORIUM 47440-29-1 0.006140.00589

URANIUM 37440-61-1 0.002180.00226

VANADIUM 17440-62-2 0.02060.0204
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Prep Batch ID:  IP191018-1

Start Date: 10/18/19
Start Time: 8:16

End Date: 10/18/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/18/19

Time Validated: 9:31

Batch Created By: jml

Date Created: 10/18/19

Time Created: 8:52Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP191018-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1910159XXXXXXIP191018-1

LCS SOIL NONE 1XXXXXX 1 100 1910159XXXXXXIM191018-1

MS SOIL NONE 110/2/2019 1 100 1910159SB-31-MS-041-5.0-6.0-100220191910159-26

MSD SOIL NONE 110/2/2019 1 100 1910159SB-31-MS-041-5.0-6.0-100220191910159-26

SMP SOIL NONE 1XXXXXX 1 100 1910157XXXXXX1910157-16

SMP SOIL NONE 1XXXXXX 1.008 100 1910157XXXXXX1910157-17

SMP SOIL NONE 1XXXXXX 1.006 100 1910157XXXXXX1910157-18

SMP SOIL NONE 1XXXXXX 1.007 100 1910157XXXXXX1910157-19

SMP SOIL NONE 1XXXXXX 1.003 100 1910157XXXXXX1910157-20

SMP SOIL NONE 1XXXXXX 1.002 100 1910157XXXXXX1910157-22

SMP SOIL NONE 1XXXXXX 1.006 100 1910157XXXXXX1910157-23

SMP SOIL NONE 1XXXXXX 1.008 100 1910157XXXXXX1910157-24

SMP SOIL NONE 110/2/2019 1.002 100 1910159SB-31-NNWP05-007-9.0-10.0-101910159-21

SMP SOIL NONE 110/2/2019 1.007 100 1910159SS-31-MS-041-100220191910159-22

SMP SOIL NONE 110/2/2019 1 100 1910159SS-31-MS-041-10022019-DUP1910159-23

SMP SOIL NONE 110/2/2019 1 100 1910159SB-31-MS-041-1.0-2.0-100220191910159-24

SMP SOIL NONE 110/2/2019 1.003 100 1910159SB-31-MS-041-3.0-4.0-100220191910159-25

SMP SOIL NONE 110/2/2019 1 100 1910159SB-31-MS-041-5.0-6.0-100220191910159-26

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 1 of 1 Wednesday, November 06, 2019Date Printed:
LIMS Version:  6.915
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Prep Batch ID:  IP191018-2

Start Date: 10/18/19
Start Time: 9:31

End Date: 10/18/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/18/19

Time Validated: 9:40

Batch Created By: jml

Date Created: 10/18/19

Time Created: 9:32Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP191018-2-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1910159XXXXXXIP191018-2

LCS SOIL NONE 1XXXXXX 1 100 1910159XXXXXXIM191018-2

MS SOIL NONE 110/2/2019 1.006 100 1910159SB-31-NNWP05-007-7.0-8.0-1001910159-20

MSD SOIL NONE 110/2/2019 1.004 100 1910159SB-31-NNWP05-007-7.0-8.0-1001910159-20

SMP SOIL NONE 110/2/2019 1.008 100 1910159SS-31-NNWP04-004-10022019-1910159-1

SMP SOIL NONE 110/2/2019 1.002 100 1910159SB-31-NNWP05-006-3.0-4.0-1001910159-10

SMP SOIL NONE 110/2/2019 1.003 100 1910159SB-31-NNWP05-006-5.0-6.0-1001910159-11

SMP SOIL NONE 110/2/2019 1.005 100 1910159SB-31-NNWP05-006-7.0-8.0-1001910159-12

SMP SOIL NONE 110/2/2019 1.001 100 1910159SB-31-NNWP04-005-1.0-2.0-1001910159-13

SMP SOIL NONE 110/2/2019 1.009 100 1910159SB-31-NNWP04-005-3.0-4.0-1001910159-14

SMP SOIL NONE 110/2/2019 1.004 100 1910159SB-31-NNWP04-005-5.0-6.0-1001910159-15

SMP SOIL NONE 110/2/2019 1.006 100 1910159SB-31-NNWP04-005-7.0-8.0-1001910159-16

SMP SOIL NONE 110/2/2019 1.009 100 1910159SB-31-NNWP05-007-1.0-2.0-1001910159-17

SMP SOIL NONE 110/2/2019 1.004 100 1910159SB-31-NNWP05-007-3.0-4.0-1001910159-18

SMP SOIL NONE 110/2/2019 1.001 100 1910159SB-31-NNWP05-007-5.0-6.0-1001910159-19

SMP SOIL NONE 110/2/2019 1.007 100 1910159SS-31-H01-008-100220191910159-2

SMP SOIL NONE 110/2/2019 1.003 100 1910159SB-31-NNWP05-007-7.0-8.0-1001910159-20

SMP SOIL NONE 110/2/2019 1 100 1910159SS-31-NNWP05-006-100220191910159-3

SMP SOIL NONE 110/2/2019 1.005 100 1910159SS-31-NNWP05-007-100220191910159-4

SMP SOIL NONE 110/2/2019 1.004 100 1910159SS-31-NNWP04-005-100220191910159-5

SMP SOIL NONE 110/2/2019 1.002 100 1910159SB-31-NNWP04-004-1.0-2.0-1001910159-6

SMP SOIL NONE 110/2/2019 1 100 1910159SB-31-NNWP04-004-3.0-4.0-1001910159-7

SMP SOIL NONE 110/2/2019 1.003 100 1910159SB-31-NNWP04-004-5.0-6.0-1001910159-8

SMP SOIL NONE 110/2/2019 1 100 1910159SB-31-NNWP05-006-1.0-2.0-1001910159-9
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Prep Batch ID:  IP191018-2

Start Date: 10/18/19
Start Time: 9:31

End Date: 10/18/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 10/18/19

Time Validated: 9:40

Batch Created By: jml

Date Created: 10/18/19

Time Created: 9:32Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 2 of 2 Wednesday, November 06, 2019Date Printed:
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 9:59

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 98 90 - 110%7440-38-2 0.0196

MOLYBDENUM 0.02 0.0002 103 90 - 110%7439-98-7 0.0206

SELENIUM 0.02 0.001 104 90 - 110%7782-49-2 0.0208

THORIUM 0.002 0.00002 103 90 - 110%7440-29-1 0.00206

URANIUM 0.002 0.00001 101 90 - 110%7440-61-1 0.00202

VANADIUM 0.02 0.0005 99 90 - 110%7440-62-2 0.0199
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:45

File Name: 104SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00977

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 95 90 - 110%7782-49-2 0.00945

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000989

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:21

File Name: 114SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 94 90 - 110%7440-38-2 0.00945

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 93 90 - 110%7782-49-2 0.00932

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000997

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:08

File Name: 127SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00950

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00958

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000982

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:52

File Name: 140SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00970

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 95 90 - 110%7782-49-2 0.00947

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000962

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00994
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:40

File Name: 153SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00954

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 95 90 - 110%7782-49-2 0.00951

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000964

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00986
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV16

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:27

File Name: 166SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00962

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 94 90 - 110%7782-49-2 0.00943

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000955

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV17

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:15

File Name: 179SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00965

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 96 90 - 110%7782-49-2 0.00958

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000973

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV18

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:02

File Name: 192SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00949

MOLYBDENUM 0.01 0.0002 103 90 - 110%7439-98-7 0.0103

SELENIUM 0.01 0.001 94 90 - 110%7782-49-2 0.00936

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000967

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00993
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV19

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:47

File Name: 204SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 96 90 - 110%7440-38-2 0.00955

MOLYBDENUM 0.01 0.0002 104 90 - 110%7439-98-7 0.0104

SELENIUM 0.01 0.001 94 90 - 110%7782-49-2 0.00940

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000978

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00994
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV20

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:28

File Name: 216SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 95 90 - 110%7440-38-2 0.00950

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 92 90 - 110%7782-49-2 0.00916

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000974

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV21

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 0:10

File Name: 228SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 93 90 - 110%7440-38-2 0.00935

MOLYBDENUM 0.01 0.0002 102 90 - 110%7439-98-7 0.0102

SELENIUM 0.01 0.001 91 90 - 110%7782-49-2 0.00906

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000956

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00977
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191029-10A3

Calibration Verifications

Lab ID: CCV22

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 0:49

File Name: 239SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 92 90 - 110%7440-38-2 0.00917

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 91 90 - 110%7782-49-2 0.00911

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000965

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:02

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 98 90 - 110%7440-38-2 0.0196

MOLYBDENUM 0.02 0.0002 99 90 - 110%7439-98-7 0.0198

SELENIUM 0.02 0.001 105 90 - 110%7782-49-2 0.0210

THORIUM 0.002 0.00002 98 90 - 110%7440-29-1 0.00196

URANIUM 0.002 0.00001 101 90 - 110%7440-61-1 0.00203

VANADIUM 0.02 0.0005 96 90 - 110%7440-62-2 0.0191
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Verifications

Lab ID: CCV1

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:29

File Name: 007SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00996

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 96 90 - 110%7440-61-1 0.000957

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00972
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:47

File Name: 011SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00981

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000970

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00976
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:31

File Name: 023SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 105 90 - 110%7440-38-2 0.0105

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000972

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00985
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:13

File Name: 035SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 108 90 - 110%7782-49-2 0.0108

THORIUM 0.001 0.00002 104 90 - 110%7440-29-1 0.00104

URANIUM 0.001 0.00001 95 90 - 110%7440-61-1 0.000950

VANADIUM 0.01 0.0005 100 90 - 110%7440-62-2 0.0100
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:48

File Name: 045SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 103 90 - 110%7440-38-2 0.0103

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 106 90 - 110%7782-49-2 0.0106

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 97 90 - 110%7440-61-1 0.000972

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00995
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:04:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:51:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:27:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 -0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:14:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

JURANIUM 0.000017440-61-1 -0.000002

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:58:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:46:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB16

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:33:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB17

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:20:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

JTHORIUM 0.000027440-29-1 0.000002

JURANIUM 0.000017440-61-1 0.000005

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB18

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:08:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB19

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

10:53:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB20

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:34:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB21

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:16:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191029-10A3

Calibration Blanks

Lab ID: CCB22

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:55:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:08:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Blanks

Lab ID: CCB1

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:35:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Blanks

Lab ID: CCB2

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:53:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Blanks

Lab ID: CCB3

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:37:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Blanks

Lab ID: CCB4

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:19:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

Calibration Blanks

Lab ID: CCB5

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

1:54:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/29/2019
Run ID: IM191029-10A3

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1017440-38-2 0.01 0.0101

MOLYBDENUM 0.2 1107439-98-7 0.21 0.218 0.23100

SELENIUM 1027782-49-2 0.01 0.01020

THORIUM 1197440-29-1 0.001 0.00119

URANIUM 1017440-61-1 0.001 0.00101

VANADIUM 1017440-62-2 0.01 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW6020

ICPMS Metals

Date Analyzed: 10/30/2019
Run ID: IM191030-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1037440-38-2 0.01 0.01030

MOLYBDENUM 0.2 1037439-98-7 0.21 0.205 0.21600

SELENIUM 1077782-49-2 0.01 0.01070

THORIUM 1147440-29-1 0.001 0.00114

URANIUM 1017440-61-1 0.001 0.00101

VANADIUM 1007440-62-2 0.01 0.00996
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2
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File Name: 001CALB.
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 08:38   RINSE 1

10/29/2019 08:41   RINSE 1

10/29/2019 08:44   RINSE 1

10/29/2019 08:50   RINSE 1

10/29/2019 08:55   RINSE 1

10/29/2019 09:01   RINSE 1

10/29/2019 09:07   BLANK 1

10/29/2019 09:13   H/1000 1

10/29/2019 09:19   H/100 1

10/29/2019 09:25   H/10 1

10/29/2019 09:31   HIGH 1

10/29/2019 09:59   ICV 1

10/29/2019 10:04   ICB 1

10/29/2019 10:10   LIV 1

10/29/2019 10:13   ICSA1 1

10/29/2019 10:19   ICSAB1 1

10/29/2019 10:25   CCV1 1

10/29/2019 10:31   CCB1 1

10/29/2019 10:34   IP191024-4MB 10

10/29/2019 10:37   IM191024-4LCS 10

10/29/2019 10:43   1910348-1 10

10/29/2019 10:46   1910348-2 10

10/29/2019 10:49   1910348-3 10

10/29/2019 10:52   1910348-4 10

10/29/2019 10:55   1910348-5 10

10/29/2019 10:58   1910348-6 10

10/29/2019 11:01   1910348-6SER 50

10/29/2019 11:04   1910348-6MS 10

10/29/2019 11:10   CCV2 1

10/29/2019 11:16   CCB2 1

10/29/2019 11:19   1910348-6MSD 10

10/29/2019 11:22   1910348-6A 10

10/29/2019 11:28   1910348-7 10

10/29/2019 11:31   1910348-8 10

10/29/2019 11:34   1910348-9 10
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Data Package ID: IM1910159-1

LIMS Version:  6.915
ALS -- Fort Collins

97 of 129



File Name: 026SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 11:37   1910348-10 10

10/29/2019 11:40   1910348-11 10

10/29/2019 11:43   1910348-12 10

10/29/2019 11:45   1910348-13 10

10/29/2019 11:48   1910348-14 10

10/29/2019 11:54   CCV3 1

10/29/2019 12:00   CCB3 1

10/29/2019 12:03   1910348-15 10

10/29/2019 12:06   1910348-16 10

10/29/2019 12:09   1910348-17 10

10/29/2019 12:12   1910440-1 10

10/29/2019 12:18   1910494-1 10

10/29/2019 12:24   1910499-1 10

10/29/2019 12:30   RINSE 1

10/29/2019 12:33   CCV4 1

10/29/2019 12:39   CCB4 1

10/29/2019 12:42   FP191023-1MB 10

10/29/2019 12:45   IP191024-1MB 10

10/29/2019 12:48   IM191024-1LCS 10

10/29/2019 12:53   1910278-1 10

10/29/2019 12:56   1910278-1SER 50

10/29/2019 12:59   1910278-1MS 10

10/29/2019 13:02   1910278-1MSD 10

10/29/2019 13:05   1910278-1A 10

10/29/2019 13:11   1910278-2 10

10/29/2019 13:14   1910278-3 10

10/29/2019 13:20   CCV5 1

10/29/2019 13:26   CCB5 1

10/29/2019 13:29   1910278-3SER 50

10/29/2019 13:32   1910278-3MS 10

10/29/2019 13:35   1910278-3MSD 10

10/29/2019 13:38   1910278-3A 10

10/29/2019 13:44   1910474-20 10

10/29/2019 13:47   1910474-21 10

10/29/2019 13:50   1910474-22 10
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File Name: 061SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 13:53   1910483-1 10

10/29/2019 13:56   1910483-2 10

10/29/2019 13:59   1910483-3 10

10/29/2019 14:05   CCV6 1

10/29/2019 14:11   CCB6 1

10/29/2019 14:14   1910500-1 10

10/29/2019 14:16   1910505-1 10

10/29/2019 14:22   RINSE 1

10/29/2019 14:25   CCV7 1

10/29/2019 14:31   CCB7 1

10/29/2019 14:35   IP191024-2MB 10

10/29/2019 14:38   IM191024-2LCS 10

10/29/2019 14:43   1910301-1 10

10/29/2019 14:46   1910301-1SER 50

10/29/2019 14:49   1910301-1MS 10

10/29/2019 14:52   1910301-1MSD 10

10/29/2019 14:55   1910301-1A 10

10/29/2019 15:01   1910301-2 10

10/29/2019 15:04   1910379-2 10

10/29/2019 15:07   1910379-2SER 50

10/29/2019 15:13   CCV8 1

10/29/2019 15:19   CCB8 1

10/29/2019 15:22   1910379-2MS 10

10/29/2019 15:25   1910379-2MSD 10

10/29/2019 15:28   1910379-2A 10

10/29/2019 15:34   1910401-2 10

10/29/2019 15:37   1910401-3 10

10/29/2019 15:40   1910401-4 10

10/29/2019 15:43   1910401-5 10

10/29/2019 15:46   1910402-2 10

10/29/2019 15:49   1910402-3 10

10/29/2019 15:52   1910435-1 10

10/29/2019 15:58   CCV9 1

10/29/2019 16:04   CCB9 1

10/29/2019 16:07   1910497-1 10
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File Name: 096SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 16:10   1910497-2 10

10/29/2019 16:15   RINSE 1

10/29/2019 16:18   CCV10 1

10/29/2019 16:24   CCB10 1

10/29/2019 16:27   1909498-1 10

10/29/2019 16:33   ZZZ 1

10/29/2019 16:39   RINSE 1

10/29/2019 16:42   RINSE 1

10/29/2019 16:45   CCV11 1

10/29/2019 16:51   CCB11 1

10/29/2019 16:54   IP191017-6MB 10

10/29/2019 16:57   IP191017-7MB 10

10/29/2019 17:00   IP191017-8MB 10

10/29/2019 17:03   IP191018-1MB 10

10/29/2019 17:06   IM191017-6LCS 10

10/29/2019 17:09   IM191017-7LCS 10

10/29/2019 17:12   IM191017-8LCS 10

10/29/2019 17:15   IM191018-1LCS 10

10/29/2019 17:21   CCV12 1

10/29/2019 17:27   CCB12 1

10/29/2019 17:30   1910143-1 10

10/29/2019 17:32   1910143-2 10

10/29/2019 17:35   1910143-2SER 50

10/29/2019 17:38   1910143-2MS 10

10/29/2019 17:41   1910143-2MSD 10

10/29/2019 17:44   1910143-2A 10

10/29/2019 17:50   1910143-3 10

10/29/2019 17:53   1910143-4 10

10/29/2019 17:56   1910143-5 10

10/29/2019 17:59   1910157-1 10

10/29/2019 18:05   RINSE 1

10/29/2019 18:08   CCV13 1

10/29/2019 18:14   CCB13 1

10/29/2019 18:17   1910157-2 10

10/29/2019 18:20   1910157-3 10
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File Name: 131SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 18:23   1910157-4 10

10/29/2019 18:26   1910157-5 10

10/29/2019 18:29   1910157-6 10

10/29/2019 18:32   1910157-7 10

10/29/2019 18:35   1910157-8 10

10/29/2019 18:38   1910157-9 10

10/29/2019 18:41   1910157-10 10

10/29/2019 18:44   1910157-11 10

10/29/2019 18:49   RINSE 1

10/29/2019 18:52   CCV14 1

10/29/2019 18:58   CCB14 1

10/29/2019 19:01   1910157-12 10

10/29/2019 19:04   1910157-13 10

10/29/2019 19:07   1910157-14 10

10/29/2019 19:10   1910157-15 10

10/29/2019 19:13   1910156-1 10

10/29/2019 19:16   1910156-1SER 50

10/29/2019 19:19   1910156-1MS 10

10/29/2019 19:22   1910156-1MSD 10

10/29/2019 19:25   1910156-1A 10

10/29/2019 19:31   1910156-2 10

10/29/2019 19:37   RINSE 1

10/29/2019 19:40   CCV15 1

10/29/2019 19:46   CCB15 1

10/29/2019 19:49   1910156-4 10

10/29/2019 19:52   1910156-4SER 50

10/29/2019 19:55   1910156-4MS 10

10/29/2019 19:58   1910156-4MSD 10

10/29/2019 20:01   1910156-4A 10

10/29/2019 20:06   1910156-5 10

10/29/2019 20:09   1910156-7 10

10/29/2019 20:12   1910156-7SER 50

10/29/2019 20:15   1910156-7MS 10

10/29/2019 20:18   1910156-7MSD 10

10/29/2019 20:24   RINSE 1

Page 5 of 8 Wednesday, November 06, 2019Date Printed:

Data Package ID: IM1910159-1

LIMS Version:  6.915
ALS -- Fort Collins

101 of 129



File Name: 166SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 20:27   CCV16 1

10/29/2019 20:33   CCB16 1

10/29/2019 20:36   1910156-7A 10

10/29/2019 20:42   1910156-8 10

10/29/2019 20:45   1910156-10 10

10/29/2019 20:48   1910156-11 10

10/29/2019 20:51   1910156-12 10

10/29/2019 20:54   1910156-13 10

10/29/2019 20:57   1910156-14 10

10/29/2019 21:00   1910156-15 10

10/29/2019 21:03   1910156-16 10

10/29/2019 21:06- U   1910156-17 10

10/29/2019 21:12   RINSE 1

10/29/2019 21:15   CCV17 1

10/29/2019 21:20   CCB17 1

10/29/2019 21:23- U   1910156-18 10

10/29/2019 21:26   1910158-1 10

10/29/2019 21:29   1910158-1SER 50

10/29/2019 21:32   1910158-1MS 10

10/29/2019 21:35   1910158-1MSD 10

10/29/2019 21:38   1910158-1A 10

10/29/2019 21:44   1910158-2 10

10/29/2019 21:47   1910158-4 10

10/29/2019 21:50   1910158-5 10

10/29/2019 21:53   1910158-6 10

10/29/2019 21:59   RINSE 1

10/29/2019 22:02   CCV18 1

10/29/2019 22:08   CCB18 1

10/29/2019 22:11   1910158-7 10

10/29/2019 22:14   1910158-8 10

10/29/2019 22:17   1910158-9 10

10/29/2019 22:20   1910158-9SER 50

10/29/2019 22:23   1910158-9MS 10

10/29/2019 22:26   1910158-9MSD 10

10/29/2019 22:29   1910158-9A 10
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File Name: 201SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/29/2019

10/29/2019 22:35   1910158-10 10

10/29/2019 22:38   1910158-11 10

10/29/2019 22:41   1910158-12 10

10/29/2019 22:47   CCV19 1

10/29/2019 22:53   CCB19 1

10/29/2019 22:56   1910158-13 10

10/29/2019 22:59   1910158-14 10

10/29/2019 23:02   1910158-15 10

10/29/2019 23:05   1910158-16 10

10/29/2019 23:08   1910158-17 10

10/29/2019 23:11   1910158-18 10

10/29/2019 23:14   1910158-20 10

10/29/2019 23:17   1910157-16 10

10/29/2019 23:19   1910157-17 10

10/29/2019 23:23   1910157-18 10

10/29/2019 23:28   CCV20 1

10/29/2019 23:34   CCB20 1

10/29/2019 23:37   1910157-19 10

10/29/2019 23:40   1910157-20 10

10/29/2019 23:43   1910157-22 10

10/29/2019 23:46   1910157-23 10

10/29/2019 23:49   1910157-24 10

SB-31-NNWP05-007-9.0-10.0- 10/29/2019 23:52   1910159-21 10

SS-31-MS-041-10022019 10/29/2019 23:55   1910159-22 10

SS-31-MS-041-10022019-DUP 10/29/2019 23:58   1910159-23 10

SB-31-MS-041-1.0-2.0-100220 10/30/2019 00:01   1910159-24 10

SB-31-MS-041-3.0-4.0-100220 10/30/2019 00:04   1910159-25 10

10/30/2019 00:10   CCV21 1

10/30/2019 00:16   CCB21 1

SB-31-MS-041-5.0-6.0-100220 10/30/2019 00:19   1910159-26 10

SB-31-MS-041-5.0-6.0-100220 10/30/2019 00:22   1910159-26SER 50

SB-31-MS-041-5.0-6.0-100220 10/30/2019 00:25   1910159-26MS 10

SB-31-MS-041-5.0-6.0-100220 10/30/2019 00:28   1910159-26MSD 10

SB-31-MS-041-5.0-6.0-100220 10/30/2019 00:31   1910159-26A 10

10/30/2019 00:37   RINSE 1
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File Name: 236SMPL_
AnalRunID: IM191029-10A1
CalibRefID: IM191029-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 00:40   RINSE 1

10/30/2019 00:43   RINSE 1

10/30/2019 00:46   RINSE 1

10/30/2019 00:49   CCV22 1

10/30/2019 00:55   CCB22 1

10/30/2019 00:58   RINSE 1

10/30/2019 01:01   RINSE 1

10/30/2019 01:04   RINSE 1

10/30/2019 01:07   RINSE 1

10/30/2019 01:10   RINSE 1

10/30/2019 01:13   RINSE 1

10/30/2019 01:16   RINSE 1

10/30/2019 01:18   RINSE 1

10/30/2019 01:21   RINSE 1

10/30/2019 01:24   RINSE 1

10/30/2019 01:27   RINSE 1
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File Name: 001CALB.
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 09:40   RINSE 1

10/30/2019 09:43   RINSE 1

10/30/2019 09:46   RINSE 1

10/30/2019 09:52   RINSE 1

10/30/2019 09:58   RINSE 1

10/30/2019 10:04   RINSE 1

10/30/2019 10:10   BLANK 1

10/30/2019 10:16   H/1000 1

10/30/2019 10:22   H/100 1

10/30/2019 10:28   H/10 1

10/30/2019 10:34   HIGH 1

10/30/2019 11:02   ICV 1

10/30/2019 11:08   ICB 1

10/30/2019 11:14   LIV 1

10/30/2019 11:17   ICSA1 1

10/30/2019 11:23   ICSAB1 1

10/30/2019 11:29   CCV1 1

10/30/2019 11:35   CCB1 1

10/30/2019 11:38Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1910156-17 100

10/30/2019 11:41Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,V,Y,Zn   1910156-18 100

10/30/2019 11:47   CCV2 1

10/30/2019 11:53   CCB2 1

10/30/2019 11:56   IP191018-2MB 10

10/30/2019 11:59   IM191018-2LCS 10

SS-31-NNWP04-004-10022019 10/30/2019 12:04   1910159-1 10

SS-31-H01-008-10022019 10/30/2019 12:07   1910159-2 10

SS-31-NNWP05-006-10022019 10/30/2019 12:10   1910159-3 10

SS-31-NNWP05-007-10022019 10/30/2019 12:13   1910159-4 10

SS-31-NNWP04-005-10022019 10/30/2019 12:16   1910159-5 10

SB-31-NNWP04-004-1.0-2.0-1 10/30/2019 12:19   1910159-6 10

SB-31-NNWP04-004-3.0-4.0-1 10/30/2019 12:22   1910159-7 10

SB-31-NNWP04-004-5.0-6.0-1 10/30/2019 12:25   1910159-8 10

10/30/2019 12:31   CCV3 1

10/30/2019 12:37   CCB3 1

SB-31-NNWP05-006-1.0-2.0-1 10/30/2019 12:40   1910159-9 10
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File Name: 026SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

SB-31-NNWP05-006-3.0-4.0-1 10/30/2019 12:43   1910159-10 10

SB-31-NNWP05-006-5.0-6.0-1 10/30/2019 12:46   1910159-11 10

SB-31-NNWP05-006-7.0-8.0-1 10/30/2019 12:49   1910159-12 10

SB-31-NNWP04-005-1.0-2.0-1 10/30/2019 12:52   1910159-13 10

SB-31-NNWP04-005-3.0-4.0-1 10/30/2019 12:55   1910159-14 10

SB-31-NNWP04-005-5.0-6.0-1 10/30/2019 12:58   1910159-15 10

SB-31-NNWP04-005-7.0-8.0-1 10/30/2019 13:01   1910159-16 10

SB-31-NNWP05-007-1.0-2.0-1 10/30/2019 13:04   1910159-17 10

SB-31-NNWP05-007-3.0-4.0-1 10/30/2019 13:07   1910159-18 10

10/30/2019 13:13   CCV4 1

10/30/2019 13:19   CCB4 1

SB-31-NNWP05-007-5.0-6.0-1 10/30/2019 13:22   1910159-19 10

SB-31-NNWP05-007-7.0-8.0-1 10/30/2019 13:25   1910159-20 10

SB-31-NNWP05-007-7.0-8.0-1 10/30/2019 13:28   1910159-20SER 50

SB-31-NNWP05-007-7.0-8.0-1 10/30/2019 13:31   1910159-20MS 10

SB-31-NNWP05-007-7.0-8.0-1 10/30/2019 13:33   1910159-20MSD 10

SB-31-NNWP05-007-7.0-8.0-1 10/30/2019 13:36   1910159-20A 10

10/30/2019 13:42   RINSE 1

10/30/2019 13:45   RINSE 1

10/30/2019 13:48   CCV5 1

10/30/2019 13:54   CCB5 1

10/30/2019 13:57   IP191030-1MB 1

10/30/2019 14:00   IM191030-1LCS 1

10/30/2019 14:03   IM191030-1LCSD 1

10/30/2019 14:09   1910588-1 1

10/30/2019 14:12   1910588-2 1

10/30/2019 14:15   1910588-3 1

10/30/2019 14:22   CCV6 1

10/30/2019 14:28   CCB6 1

10/30/2019 14:31   IP191018-4MB 10

10/30/2019 14:34   IM191018-4LCS 10

10/30/2019 14:40   1910161-1 10

10/30/2019 14:43   1910161-1SER 50

10/30/2019 14:46   1910161-1MS 10

10/30/2019 14:48   1910161-1MSD 10
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File Name: 061SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 14:51   1910161-1A 10

10/30/2019 14:57   1910161-2 10

10/30/2019 15:00   1910161-3 10

10/30/2019 15:03   1910161-3SER 50

10/30/2019 15:09   CCV7 1

10/30/2019 15:15   CCB7 1

10/30/2019 15:18   1910161-3MS 10

10/30/2019 15:21   1910161-3MSD 10

10/30/2019 15:25   1910161-3A 10

10/30/2019 15:31   1910161-4 10

10/30/2019 15:34   1910161-5 10

10/30/2019 15:37   1910161-6 10

10/30/2019 15:40   1910161-7 10

10/30/2019 15:43   1910161-8 10

10/30/2019 15:46   1910161-9 10

10/30/2019 15:49   1910161-10 10

10/30/2019 15:55   CCV8 1

10/30/2019 16:01   CCB8 1

10/30/2019 16:04   1910161-11 10

10/30/2019 16:07   1910161-12 10

10/30/2019 16:10   1910161-13 10

10/30/2019 16:13   1910161-14 10

10/30/2019 16:16   1910161-15 10

10/30/2019 16:19   1910161-16 10

10/30/2019 16:22   1910161-17 10

10/30/2019 16:25   1910161-18 10

10/30/2019 16:28   1910161-19 10

10/30/2019 16:31   1910161-20 10

10/30/2019 16:36   CCV9 1

10/30/2019 16:42   CCB9 1

10/30/2019 16:45   IP191018-5MB 10

10/30/2019 16:48   IM191018-5LCS 10

10/30/2019 16:54   1910162-1 10

10/30/2019 16:57   1910162-2 10

10/30/2019 17:00   1910162-3 10
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File Name: 096SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 17:03   1910162-5 10

10/30/2019 17:06   1910162-6 10

10/30/2019 17:09   1910162-7 10

10/30/2019 17:12   1910162-8 10

10/30/2019 17:15   1910162-8SER 50

10/30/2019 17:21   CCV10 1

10/30/2019 17:27   CCB10 1

10/30/2019 17:30   1910162-8MS 10

10/30/2019 17:33   1910162-8MSD 10

10/30/2019 17:36   1910162-8A 10

10/30/2019 17:42   1910162-9 10

10/30/2019 17:45   1910162-10 10

10/30/2019 17:48   1910162-11 10

10/30/2019 17:51   1910162-13 10

10/30/2019 17:54   1910162-14 10

10/30/2019 17:57   1910162-15 10

10/30/2019 18:03   RINSE 1

10/30/2019 18:06   RINSE 1

10/30/2019 18:09   CCV11 1

10/30/2019 18:15   CCB11 1

10/30/2019 18:18   IP191021-2MB 10

10/30/2019 18:20   IM191021-2LCS 10

10/30/2019 18:26   1910243-1 10

10/30/2019 18:29   1910243-2 10

10/30/2019 18:32   1910243-3 10

10/30/2019 18:35   1910243-4 10

10/30/2019 18:38   1910243-5 10

10/30/2019 18:41   1910243-6 10

10/30/2019 18:44   1910243-7 10

10/30/2019 18:47   1910243-8 10

10/30/2019 18:53   RINSE 1

10/30/2019 18:56   CCV12 1

10/30/2019 19:02   CCB12 1

10/30/2019 19:05   1910243-9 10

10/30/2019 19:08   1910243-10 10
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File Name: 131SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 19:11   1910243-11 10

10/30/2019 19:14   1910243-12 10

10/30/2019 19:16   1910243-13 10

10/30/2019 19:19   1910243-14 10

10/30/2019 19:22   1910243-15 10

10/30/2019 19:25   1910243-15SER 50

10/30/2019 19:28   1910243-15MS 10

10/30/2019 19:31   1910243-15MSD 10

10/30/2019 19:37   RINSE 1

10/30/2019 19:40   CCV13 1

10/30/2019 19:46   CCB13 1

10/30/2019 19:49   1910243-15A 10

10/30/2019 19:55   1910243-16 10

10/30/2019 19:58   1910243-17 10

10/30/2019 20:01   1910243-18 10

10/30/2019 20:04   1910243-19 10

10/30/2019 20:07   1910243-20 10

10/30/2019 20:12   RINSE 1

10/30/2019 20:15   RINSE 1

10/30/2019 20:18   CCV14 1

10/30/2019 20:24   CCB14 1

10/30/2019 20:27   IP191021-3MB 10

10/30/2019 20:30   IM191021-3LCS 10

10/30/2019 20:36   1910144-3 10

10/30/2019 20:39   1910145-5 10

10/30/2019 20:42   1910158-3 10

10/30/2019 20:45   1910158-19 10

10/30/2019 20:48   1910243-21 10

10/30/2019 20:51   1910243-22 10

10/30/2019 20:54   1910243-23 10

10/30/2019 20:57   1910243-24 10

10/30/2019 21:03   RINSE 1

10/30/2019 21:06   CCV15 1

10/30/2019 21:12   CCB15 1

10/30/2019 21:15   1910243-25 10
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File Name: 166SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 21:18   1910243-26 10

10/30/2019 21:21   1910243-27 10

10/30/2019 21:24   1910243-28 10

10/30/2019 21:27   1910243-29 10

10/30/2019 21:29   1910243-30 10

10/30/2019 21:32   1910243-31 10

10/30/2019 21:35   1910243-32 10

10/30/2019 21:38   1910243-33 10

10/30/2019 21:41   1910243-34 10

10/30/2019 21:47   RINSE 1

10/30/2019 21:50   CCV16 1

10/30/2019 21:56   CCB16 1

10/30/2019 21:59   1910243-35 10

10/30/2019 22:02   1910243-35SER 50

10/30/2019 22:05   1910243-35MS 10

10/30/2019 22:08   1910243-35MSD 10

10/30/2019 22:11   1910243-35A 10

10/30/2019 22:17   1910243-36 10

10/30/2019 22:23   RINSE 1

10/30/2019 22:26   RINSE 1

10/30/2019 22:29   CCV17 1

10/30/2019 22:34   CCB17 1

10/30/2019 22:37Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   EX191028-3MB 10

10/30/2019 22:41Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IM191029-1LCS 10

10/30/2019 22:44Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IM191029-1LCSD 10

10/30/2019 22:49Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910427-3 10

10/30/2019 22:53Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910504-5 10

10/30/2019 22:56Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910504-6 10

10/30/2019 22:59Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910504-7 10

10/30/2019 23:02Ag,Al,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1910504-8 10

10/30/2019 23:08   CCV18 1

10/30/2019 23:13   CCB18 1

10/30/2019 23:16- As,Se   EX191028-3MB 10

10/30/2019 23:19- As,Se   IM191029-1LCS 10

10/30/2019 23:22- As,Se   IM191029-1LCSD 10
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File Name: 201SMPL_
AnalRunID: IM191030-10A1
CalibRefID: IM191030-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 10/30/2019

10/30/2019 23:28   ZZZ 1

10/30/2019 23:31   ZZZ 1

10/30/2019 23:34   ZZZ 1

10/30/2019 23:37   ZZZ 1

10/30/2019 23:40   ZZZ 1

10/30/2019 23:46   RINSE 1

10/30/2019 23:49   RINSE 1

10/30/2019 23:52   CCV19 1

10/30/2019 23:58   CCB19 1

10/31/2019 00:01- As,Se   1910427-3 10

10/31/2019 00:07   1910495-2 10

10/31/2019 00:10- As,Se   1910504-5 10

10/31/2019 00:16- As,Se   1910504-6 10

10/31/2019 00:22- As,Se   1910504-7 10

10/31/2019 00:28- As,Se   1910504-8 10

10/31/2019 00:34   RINSE 1

10/31/2019 00:37   RINSE 1

10/31/2019 00:40   RINSE 1

10/31/2019 00:43   RINSE 1

10/31/2019 00:46   CCV20 1

10/31/2019 00:52   CCB20 1

10/31/2019 00:55   RINSE 1

10/31/2019 00:58   RINSE 1

10/31/2019 01:01   RINSE 1

10/31/2019 01:04   RINSE 1

10/31/2019 01:07   RINSE 1

10/31/2019 01:10   RINSE 1

10/31/2019 01:13   RINSE 1

10/31/2019 01:16   RINSE 1

10/31/2019 01:19   RINSE 1

10/31/2019 01:22   RINSE 1

10/31/2019 01:25   RINSE 1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW7471B    

Mercury

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-5
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-5-1

Method Blank

Lab ID: HG191017-5MB

MG/KGResult Units:

File Name: HG191022-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.0072 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW7471B    

Mercury

Date Analyzed: 22-Oct-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Oct-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-6
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-6-1

Method Blank

Lab ID: HG191017-6MB

MG/KGResult Units:

File Name: HG191022-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.000060.004 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW7471B    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-5
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-5-1

Lab ID: HG191017-5LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191022-2Prep Method: METHOD

MERCURY 0.167 0.03330.183 110 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Method SW7471

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 10/22/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 10/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191017-6
% Moisture: N/A

g
ml

Run ID: HG191022-2A2
QCBatchID: HG191017-6-1

Lab ID: HG191017-6LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191022-2Prep Method: METHOD

MERCURY 0.167 0.03330.182 109 80 - 120%7439-97-6
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Prep Batch ID:  HG191017-5

Start Date: 10/17/19
Start Time: 8:35

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:12

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:35Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191017-5-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-5

LCS SOIL NONE 1XXXXXX 0.6 100 1910156XXXXXXHG191017-5

MS SOIL NONE 1XXXXXX 0.611 100 1910156XXXXXX1910156-7

MSD SOIL NONE 1XXXXXX 0.609 100 1910156XXXXXX1910156-7

SMP SOIL NONE 1XXXXXX 0.606 100 1910156XXXXXX1910156-7

SMP SOIL NONE 110/2/2019 0.604 100 1910159SS-31-NNWP04-004-10022019-1910159-1

SMP SOIL NONE 110/2/2019 0.608 100 1910159SB-31-NNWP05-006-3.0-4.0-1001910159-10

SMP SOIL NONE 110/2/2019 0.602 100 1910159SB-31-NNWP05-006-5.0-6.0-1001910159-11

SMP SOIL NONE 110/2/2019 0.606 100 1910159SB-31-NNWP05-006-7.0-8.0-1001910159-12

SMP SOIL NONE 110/2/2019 0.604 100 1910159SB-31-NNWP04-005-1.0-2.0-1001910159-13

SMP SOIL NONE 110/2/2019 0.6 100 1910159SB-31-NNWP04-005-3.0-4.0-1001910159-14

SMP SOIL NONE 110/2/2019 0.6 100 1910159SB-31-NNWP04-005-5.0-6.0-1001910159-15

SMP SOIL NONE 110/2/2019 0.6 100 1910159SB-31-NNWP04-005-7.0-8.0-1001910159-16

SMP SOIL NONE 110/2/2019 0.6 100 1910159SB-31-NNWP05-007-1.0-2.0-1001910159-17

SMP SOIL NONE 110/2/2019 0.6 100 1910159SB-31-NNWP05-007-3.0-4.0-1001910159-18

SMP SOIL NONE 110/2/2019 0.6 100 1910159SB-31-NNWP05-007-5.0-6.0-1001910159-19

SMP SOIL NONE 110/2/2019 0.609 100 1910159SS-31-H01-008-100220191910159-2

SMP SOIL NONE 110/2/2019 0.603 100 1910159SS-31-NNWP05-006-100220191910159-3

SMP SOIL NONE 110/2/2019 0.604 100 1910159SS-31-NNWP05-007-100220191910159-4

SMP SOIL NONE 110/2/2019 0.602 100 1910159SS-31-NNWP04-005-100220191910159-5

SMP SOIL NONE 110/2/2019 0.607 100 1910159SB-31-NNWP04-004-1.0-2.0-1001910159-6

SMP SOIL NONE 110/2/2019 0.6 100 1910159SB-31-NNWP04-004-3.0-4.0-1001910159-7

SMP SOIL NONE 110/2/2019 0.6 100 1910159SB-31-NNWP04-004-5.0-6.0-1001910159-8

SMP SOIL NONE 110/2/2019 0.6 100 1910159SB-31-NNWP05-006-1.0-2.0-1001910159-9
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Prep Batch ID:  HG191017-5

Start Date: 10/17/19
Start Time: 8:35

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:12

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:35Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Prep Batch ID:  HG191017-6

Start Date: 10/17/19
Start Time: 8:37

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:13

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:37Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191017-6-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXXHG191017-6

LCS SOIL NONE 1XXXXXX 0.6 100 1910158XXXXXXHG191017-6

MS SOIL NONE 1XXXXXX 0.602 100 1910158XXXXXX1910158-1

MSD SOIL NONE 1XXXXXX 0.608 100 1910158XXXXXX1910158-1

SMP SOIL NONE 1XXXXXX 0.602 100 1910158XXXXXX1910158-1

SMP SOIL NONE 110/2/2019 0.6 100 1910159SB-31-NNWP05-007-7.0-8.0-1001910159-20

SMP SOIL NONE 110/2/2019 0.604 100 1910159SB-31-NNWP05-007-9.0-10.0-101910159-21

SMP SOIL NONE 110/2/2019 0.609 100 1910159SS-31-MS-041-100220191910159-22

SMP SOIL NONE 110/2/2019 0.609 100 1910159SS-31-MS-041-10022019-DUP1910159-23

SMP SOIL NONE 110/2/2019 0.606 100 1910159SB-31-MS-041-1.0-2.0-100220191910159-24

SMP SOIL NONE 110/2/2019 0.6 100 1910159SB-31-MS-041-3.0-4.0-100220191910159-25

SMP SOIL NONE 110/2/2019 0.602 100 1910159SB-31-MS-041-5.0-6.0-100220191910159-26

SMP SOIL NONE 1XXXXXX 0.6 100 1910160XXXXXX1910160-1

SMP SOIL NONE 1XXXXXX 0.604 100 1910160XXXXXX1910160-10

SMP SOIL NONE 1XXXXXX 0.606 100 1910160XXXXXX1910160-11

SMP SOIL NONE 1XXXXXX 0.6 100 1910160XXXXXX1910160-12

SMP SOIL NONE 1XXXXXX 0.608 100 1910160XXXXXX1910160-2

SMP SOIL NONE 1XXXXXX 0.606 100 1910160XXXXXX1910160-3

SMP SOIL NONE 1XXXXXX 0.6 100 1910160XXXXXX1910160-4

SMP SOIL NONE 1XXXXXX 0.605 100 1910160XXXXXX1910160-6

SMP SOIL NONE 1XXXXXX 0.6 100 1910160XXXXXX1910160-7

SMP SOIL NONE 1XXXXXX 0.6 100 1910160XXXXXX1910160-8

SMP SOIL NONE 1XXXXXX 0.602 100 1910161XXXXXX1910161-2

SMP SOIL NONE 1XXXXXX 0.6 100 1910161XXXXXX1910161-4
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Prep Batch ID:  HG191017-6

Start Date: 10/17/19
Start Time: 8:37

End Date: 10/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 10/18/19

Time Validated: 11:13

Batch Created By: afs

Date Created: 10/17/19

Time Created: 8:37Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Run ID: HG191022-2A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.00102 102 90 - 110ICV Initial Calibration 10/22/2019 4:47

N/A0.002 0.00020.00211 105 80 - 120CCV10 Continuing Calibration 10/22/2019 9:05

N/A0.002 0.00020.00212 106 80 - 120CCV11 Continuing Calibration 10/22/2019 9:30

N/A0.002 0.00020.00214 107 80 - 120CCV12 Continuing Calibration 10/22/2019 9:56

N/A0.002 0.00020.00216 108 80 - 120CCV13 Continuing Calibration 10/22/2019 10:22

N/A0.002 0.00020.00213 106 80 - 120CCV14 Continuing Calibration 10/22/2019 10:48
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Run ID: HG191022-2A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U10/22/2019Initial Calibration 4:49

CCB10 0.0000707 0.0002 U10/22/2019Continuing Calibration 9:07

CCB11 0.0000707 0.0002 U10/22/2019Continuing Calibration 9:33

CCB12 0.0000707 0.0002 U10/22/2019Continuing Calibration 9:59

CCB13 0.0000707 0.0002 U10/22/2019Continuing Calibration 10:24

CCB14 0.0000707 0.0002 U10/22/2019Continuing Calibration 10:50
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 4:32CA

10/22/2019 4:34StanDUP

10/22/2019 4:36StanDUP

10/22/2019 4:38StanDUP

10/22/2019 4:40StanDUP

10/22/2019 4:43StanDUP

10/22/2019 4:45StanDUP

10/22/2019 4:47ICV 1

10/22/2019 4:49ICB 1

10/22/2019 4:51CRA1 1

10/22/2019 4:53HG191017-1MB 1

10/22/2019 4:55HG191017-1LCS 1

10/22/2019 4:581910141-1 1

10/22/2019 5:001910141-2 1

10/22/2019 5:021910142-1 1

10/22/2019 5:041910142-2 1

10/22/2019 5:061910142-3 1

10/22/2019 5:081910142-4 1

10/22/2019 5:101910142-4MS 1

10/22/2019 5:13CCV1 1

10/22/2019 5:15CCB1 1

10/22/2019 5:171910142-4MSD 1

10/22/2019 5:191910142-5 1

10/22/2019 5:211910142-6 1

10/22/2019 5:231910142-7 1

10/22/2019 5:261910142-8 1

10/22/2019 5:281910142-9 1

10/22/2019 5:301910143-1 1

10/22/2019 5:321910143-3 1

10/22/2019 5:341910143-4 1

10/22/2019 5:361910143-5 1

10/22/2019 5:38CCV2 1

10/22/2019 5:41CCB2 1

10/22/2019 5:431910144-1 1

10/22/2019 5:451910144-2 1
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 5:471910145-1 1

10/22/2019 5:491910145-2 1

10/22/2019 5:511910145-3 1

10/22/2019 5:53HG191017-2MB 1

10/22/2019 5:56HG191017-2LCS 1

10/22/2019 5:581910143-2 1

10/22/2019 6:001910143-2MS 1

10/22/2019 6:021910143-2MSD 1

10/22/2019 6:04CCV3 1

10/22/2019 6:06CCB3 1

10/22/2019 6:081910145-4 1

10/22/2019 6:111910146-1 1

10/22/2019 6:131910146-2 1

10/22/2019 6:151910146-3 1

10/22/2019 6:171910146-4 1

10/22/2019 6:191910147-1 1

10/22/2019 6:211910156-2 1

10/22/2019 6:231910156-5 1

10/22/2019 6:261910156-8 1

10/22/2019 6:281910156-10 1

10/22/2019 6:30CCV4 1

10/22/2019 6:32CCB4 1

10/22/2019 6:341910156-11 1

10/22/2019 6:361910156-12 1

10/22/2019 6:381910156-13 1

10/22/2019 6:411910156-14 1

10/22/2019 6:431910156-15 1

10/22/2019 6:451910156-16 1

10/22/2019 6:471910156-17 1

10/22/2019 6:491910156-18 1

10/22/2019 6:511910157-8 1

10/22/2019 6:53HG191017-3MB 1

10/22/2019 6:56CCV5 1

10/22/2019 6:58CCB5 1

10/22/2019 7:00HG191017-3LCS 1
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 7:021910156-1 1

10/22/2019 7:041910156-1MS 1

10/22/2019 7:061910156-1MSD 1

10/22/2019 7:081910157-1 1

10/22/2019 7:111910157-2 1

10/22/2019 7:131910157-3 1

10/22/2019 7:151910157-4 1

10/22/2019 7:171910157-5 1

10/22/2019 7:191910157-6 1

10/22/2019 7:21CCV6 1

10/22/2019 7:24CCB6 1

10/22/2019 7:261910157-7 1

10/22/2019 7:281910157-9 1

10/22/2019 7:301910157-10 1

10/22/2019 7:321910157-11 1

10/22/2019 7:341910157-12 1

10/22/2019 7:361910157-13 1

10/22/2019 7:391910157-14 1

10/22/2019 7:411910157-15 1

10/22/2019 7:431910157-16 1

10/22/2019 7:451910157-17 1

10/22/2019 7:47CCV7 1

10/22/2019 7:49CCB7 1

10/22/2019 7:511910157-18 1

10/22/2019 7:541910157-19 1

10/22/2019 7:561910157-20 1

10/22/2019 7:58HG191017-4MB 1

10/22/2019 8:00HG191017-4LCS 1

10/22/2019 8:021910156-4 1

10/22/2019 8:041910156-4MS 1

10/22/2019 8:061910156-4MSD 1

10/22/2019 8:091910157-22 1

10/22/2019 8:111910157-23 1

10/22/2019 8:13CCV8 1

10/22/2019 8:15CCB8 1

Page 3 of 7 Wednesday, November 06, 2019Date Printed:

Data Package ID: HG1910159-1

LIMS Version:  6.915
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 8:171910157-24 1

10/22/2019 8:191910158-2 1

10/22/2019 8:221910158-4 1

10/22/2019 8:241910158-5 1

10/22/2019 8:261910158-6 1

10/22/2019 8:281910158-7 1

10/22/2019 8:301910158-8 1

10/22/2019 8:321910158-10 1

10/22/2019 8:341910158-11 1

10/22/2019 8:371910158-12 1

10/22/2019 8:39CCV9 1

10/22/2019 8:41CCB9 1

10/22/2019 8:431910158-13 1

10/22/2019 8:451910158-14 1

10/22/2019 8:471910158-15 1

10/22/2019 8:501910158-16 1

10/22/2019 8:521910158-17 1

10/22/2019 8:541910158-18 1

10/22/2019 8:561910158-20 1

10/22/2019 8:58HG191017-5MB 1

10/22/2019 9:00HG191017-5LCS 1

10/22/2019 9:021910156-7 1

10/22/2019 9:05CCV10 1

10/22/2019 9:07CCB10 1

10/22/2019 9:091910156-7MS 1

10/22/2019 9:111910156-7MSD 1

SS-31-NNWP04-004-10022019 10/22/2019 9:131910159-1 1

SS-31-H01-008-10022019 10/22/2019 9:151910159-2 1

SS-31-NNWP05-006-10022019 10/22/2019 9:181910159-3 1

SS-31-NNWP05-007-10022019 10/22/2019 9:201910159-4 1

SS-31-NNWP04-005-10022019 10/22/2019 9:221910159-5 1

SB-31-NNWP04-004-1.0-2.0-1 10/22/2019 9:241910159-6 1

SB-31-NNWP04-004-3.0-4.0-1 10/22/2019 9:261910159-7 1

SB-31-NNWP04-004-5.0-6.0-1 10/22/2019 9:281910159-8 1

10/22/2019 9:30CCV11 1

Page 4 of 7 Wednesday, November 06, 2019Date Printed:

Data Package ID: HG1910159-1

LIMS Version:  6.915
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 9:33CCB11 1

SB-31-NNWP05-006-1.0-2.0-1 10/22/2019 9:351910159-9 1

SB-31-NNWP05-006-3.0-4.0-1 10/22/2019 9:371910159-10 1

SB-31-NNWP05-006-5.0-6.0-1 10/22/2019 9:391910159-11 1

SB-31-NNWP05-006-7.0-8.0-1 10/22/2019 9:411910159-12 1

SB-31-NNWP04-005-1.0-2.0-1 10/22/2019 9:431910159-13 1

SB-31-NNWP04-005-3.0-4.0-1 10/22/2019 9:461910159-14 1

SB-31-NNWP04-005-5.0-6.0-1 10/22/2019 9:481910159-15 1

SB-31-NNWP04-005-7.0-8.0-1 10/22/2019 9:501910159-16 1

SB-31-NNWP05-007-1.0-2.0-1 10/22/2019 9:521910159-17 1

SB-31-NNWP05-007-3.0-4.0-1 10/22/2019 9:541910159-18 1

10/22/2019 9:56CCV12 1

10/22/2019 9:59CCB12 1

SB-31-NNWP05-007-5.0-6.0-1 10/22/2019 10:011910159-19 1

10/22/2019 10:03HG191017-6MB 1

10/22/2019 10:05HG191017-6LCS 1

10/22/2019 10:071910158-1 1

10/22/2019 10:091910158-1MS 1

10/22/2019 10:111910158-1MSD 1

SB-31-NNWP05-007-7.0-8.0-1 10/22/2019 10:141910159-20 1

SB-31-NNWP05-007-9.0-10.0- 10/22/2019 10:161910159-21 1

SS-31-MS-041-10022019 10/22/2019 10:181910159-22 1

SS-31-MS-041-10022019-DUP 10/22/2019 10:201910159-23 1

10/22/2019 10:22CCV13 1

10/22/2019 10:24CCB13 1

SB-31-MS-041-1.0-2.0-100220 10/22/2019 10:271910159-24 1

SB-31-MS-041-3.0-4.0-100220 10/22/2019 10:291910159-25 1

SB-31-MS-041-5.0-6.0-100220 10/22/2019 10:311910159-26 1

10/22/2019 10:331910160-1 1

10/22/2019 10:351910160-2 1

10/22/2019 10:371910160-3 1

10/22/2019 10:401910160-4 1

10/22/2019 10:421910160-6 1

10/22/2019 10:441910160-7 1

10/22/2019 10:461910160-8 1

Page 5 of 7 Wednesday, November 06, 2019Date Printed:

Data Package ID: HG1910159-1

LIMS Version:  6.915
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 10:48CCV14 1

10/22/2019 10:50CCB14 1

10/22/2019 10:531910160-10 1

10/22/2019 10:551910160-11 1

10/22/2019 10:571910160-12 1

10/22/2019 10:591910161-2 1

10/22/2019 11:011910161-4 1

10/22/2019 11:03HG191017-7MB 1

10/22/2019 11:06HG191017-7LCS 1

10/22/2019 11:081910158-9 1

10/22/2019 11:101910158-9MS 1

10/22/2019 11:121910158-9MSD 1

10/22/2019 11:14CCV15 1

10/22/2019 11:16CCB15 1

10/22/2019 11:191910161-5 1

10/22/2019 11:211910161-6 1

10/22/2019 11:231910161-7 1

10/22/2019 11:251910161-8 1

10/22/2019 11:271910161-9 1

10/22/2019 11:291910161-10 1

10/22/2019 11:321910161-11 1

10/22/2019 11:341910161-12 1

10/22/2019 11:361910161-13 1

10/22/2019 11:381910161-14 1

10/22/2019 11:40CCV16 1

10/22/2019 11:42CCB16 1

10/22/2019 11:451910161-15 1

10/22/2019 11:471910161-16 1

10/22/2019 11:491910161-17 1

10/22/2019 11:511910161-18 1

10/22/2019 11:531910161-19 1

10/22/2019 11:551910161-20 1

10/22/2019 11:581910162-10 1

10/22/2019 12:001910162-11 1

10/22/2019 12:021910162-13 1

Page 6 of 7 Wednesday, November 06, 2019Date Printed:

Data Package ID: HG1910159-1

LIMS Version:  6.915
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File Name: HG191022-2
AnalRunID: HG191022-2A1
CalibRefID: HG191022-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 10/22/2019

10/22/2019 12:04CCV17 1

10/22/2019 12:06CCB17 1

Page 7 of 7 Wednesday, November 06, 2019Date Printed:

Data Package ID: HG1910159-1

LIMS Version:  6.915
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Gamma Spectroscopy 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation – 693694CH.FL.05.02 

Work Order Number:  1910159 
 
1. This report consists of the analytical results for 26 soil samples received by ALS on 10/07/2019. 
 
2. These samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans on 10/14/2019 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
11/04/2019 is at least 97.78%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 98.89%. 

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 11/04/2019. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  

 
6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 

1 of 49



 

 
 

7.  Activity concentrations above the calculated MDC are reported in some instances where 
minimum nuclide identification criteria are not met.  Such tentative identifications result when the 
software attempts to calculate net activity concentrations for analytes where either one or both of 
the following criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above 
the critical level, or the minimum library peak abundance must be attained.  Nuclides not meeting 
these requirements have been flagged with a “TI” qualifier. 

 
8. The requested detection limit for 226Ra was not met for sample 1910159-11.  The reported activity 

for this sample is greater than the achieved detection limit. The results have been flagged with an 
“M3” qualifier on the final reports.  The results are submitted without further qualification. 

 
9. No further problems were encountered with either the client samples or the associated quality 

control samples.  All remaining quality control criteria were met. 
 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
_______________________________   __11/5/19____    
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer 
  

 
_______________________________   ____________ 
Radiochemistry Final Data Reviewer    Date 
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CHAIN OF CUSTODY 
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OrderNum: 1910159
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1910159-1SS-31-NNWP04-004-10022019-D SOIL 02-Oct-19 8:43
1910159-2SS-31-H01-008-10022019 SOIL 02-Oct-19 16:09
1910159-3SS-31-NNWP05-006-10022019 SOIL 02-Oct-19 8:50
1910159-4SS-31-NNWP05-007-10022019 SOIL 02-Oct-19 9:02
1910159-5SS-31-NNWP04-005-10022019 SOIL 02-Oct-19 9:10
1910159-6SB-31-NNWP04-004-1.0-2.0-100 SOIL 02-Oct-19 9:49
1910159-7SB-31-NNWP04-004-3.0-4.0-100 SOIL 02-Oct-19 9:51
1910159-8SB-31-NNWP04-004-5.0-6.0-100 SOIL 02-Oct-19 9:52
1910159-9SB-31-NNWP05-006-1.0-2.0-100 SOIL 02-Oct-19 10:38
1910159-10SB-31-NNWP05-006-3.0-4.0-100 SOIL 02-Oct-19 10:41
1910159-11SB-31-NNWP05-006-5.0-6.0-100 SOIL 02-Oct-19 10:42
1910159-12SB-31-NNWP05-006-7.0-8.0-100 SOIL 02-Oct-19 10:44
1910159-13SB-31-NNWP04-005-1.0-2.0-100 SOIL 02-Oct-19 11:22
1910159-14SB-31-NNWP04-005-3.0-4.0-100 SOIL 02-Oct-19 11:26
1910159-15SB-31-NNWP04-005-5.0-6.0-100 SOIL 02-Oct-19 11:30
1910159-16SB-31-NNWP04-005-7.0-8.0-100 SOIL 02-Oct-19 11:32
1910159-17SB-31-NNWP05-007-1.0-2.0-100 SOIL 02-Oct-19 12:13
1910159-18SB-31-NNWP05-007-3.0-4.0-100 SOIL 02-Oct-19 12:15
1910159-19SB-31-NNWP05-007-5.0-6.0-100 SOIL 02-Oct-19 12:17
1910159-20SB-31-NNWP05-007-7.0-8.0-100 SOIL 02-Oct-19 12:20
1910159-21SB-31-NNWP05-007-9.0-10.0-10 SOIL 02-Oct-19 12:23
1910159-22SS-31-MS-041-10022019 SOIL 02-Oct-19 12:49
1910159-23SS-31-MS-041-10022019-DUP SOIL 02-Oct-19 12:52
1910159-24SB-31-MS-041-1.0-2.0-10022019 SOIL 02-Oct-19 14:36
1910159-25SB-31-MS-041-3.0-4.0-10022019 SOIL 02-Oct-19 14:40
1910159-26SB-31-MS-041-5.0-6.0-10022019 SOIL 02-Oct-19 14:43

Page 1 of 1 Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

ALS -- Fort Collins
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Section 2 
 
 

SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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QC RESULTS SUMMARY 
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Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Lab ID: GS191012-1MB

Date Analyzed: 04-Nov-19

Date Collected: 12-Oct-19

Sample Matrix: SOIL

Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1 Result Units: pCi/g

File Name: 191252d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.370.02 +/- 0.21 1 NA

Data Package ID: GSS1910159-1

Page 1 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level

15 of 49



Gamma Spectroscopy Results

PAI 713 Rev 14Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Lab ID: GS191012-2MB

Date Analyzed: 04-Nov-19

Date Collected: 12-Oct-19

Sample Matrix: SOIL

Date Prepared: 12-Oct-19

Prep Batch: GS191012-2

Run ID: GS191012-2A
QCBatchID: GS191012-2-1 Result Units: pCi/g

File Name: 191149d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.360.21 +/- 0.23 1 NA

Data Package ID: GSS1910159-1

Page 2 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Lab ID: GS191012-1LCS

Date Analyzed: 04-Nov-19

Date Collected: 12-Oct-19

Sample Matrix: SOIL

Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1 Result Units: pCi/g

File Name: 191148d09

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 467 55 3 P,M3468.0 99.8 85 - 115+/-13982-63-3

Data Package ID: GSS1910159-1

Page 1 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC or less than the associated TP
U.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Lab ID: GS191012-2LCS

Date Analyzed: 04-Nov-19

Date Collected: 12-Oct-19

Sample Matrix: SOIL

Date Prepared: 12-Oct-19

Prep Batch: GS191012-2

Run ID: GS191012-2A
QCBatchID: GS191012-2-1 Result Units: pCi/g

File Name: 191286d01

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 473 55 3 P,M3468.0 101 85 - 115+/-13982-63-3

Data Package ID: GSS1910159-1

Page 2 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC or less than the associated TP
U.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 222 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SS-31-NNWP04-005-10022

Lab ID: 1910159-5DUP

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191284d01

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.356 2.1313982-63-3 TI0.45 +/- 0.220.35 +/- 0.19 0.42 U 0.36

Data Package ID: GSS1910159-1

Page 1 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP05-007-9.0-10

Lab ID: 1910159-21DUP

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-2

Run ID: GS191012-2A
QCBatchID: GS191012-2-1

Result Units: pCi/g
File Name: 191310d02

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.731 2.1313982-63-3 1.81 +/- 0.322.17 +/- 0.38 0.40 0.34

Data Package ID: GSS1910159-1

Page 2 of 2Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13

20 of 49



 
 

Section 4 
 
 

INDIVIDUAL SAMPLE RESULTS 

21 of 49



Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 216 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SS-31-NNWP04-004-10022

Lab ID: 1910159-1

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191283d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.451.57 +/- 0.3313982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 1 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 235 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SS-31-H01-008-10022019

Lab ID: 1910159-2

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191307d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.331.29 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 2 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 220 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SS-31-NNWP05-006-10022

Lab ID: 1910159-3

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191770d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.331.13 +/- 0.2413982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 3 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 224 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SS-31-NNWP05-007-10022

Lab ID: 1910159-4

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 192442d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.420.37 +/- 0.2313982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 4 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 222 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SS-31-NNWP04-005-10022

Lab ID: 1910159-5

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191095d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.420.35 +/- 0.1913982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 5 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 222 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SS-31-NNWP04-005-10022

Lab ID: 1910159-5DUP

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191284d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 TI0.360.45 +/- 0.22 1 NA

Data Package ID: GSS1910159-1

Page 1 of 2Tuesday, November 05, 2019
Date Printed:

LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 221 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP04-004-1.0-2.

Lab ID: 1910159-6

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191250d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.321.32 +/- 0.2713982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 6 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 222 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP04-004-3.0-4.

Lab ID: 1910159-7

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191146d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.380.48 +/- 0.2013982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 7 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 209 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP04-004-5.0-6.

Lab ID: 1910159-8

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 190766d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.321.57 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 8 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 232 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP05-006-1.0-2.

Lab ID: 1910159-9

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191308d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.370.77 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 9 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 226 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP05-006-3.0-4.

Lab ID: 1910159-10

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191771d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.361.60 +/- 0.3013982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 10 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 222 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP05-006-5.0-6.

Lab ID: 1910159-11

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 192443d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 M31.145.2 +/- 5.513982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 11 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

33 of 49



Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 229 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP05-006-7.0-8.

Lab ID: 1910159-12

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191096d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.610.9 +/- 1.413982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 12 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 214 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP04-005-1.0-2.

Lab ID: 1910159-13

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191251d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.340.36 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 13 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 220 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP04-005-3.0-4.

Lab ID: 1910159-14

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191147d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 TI0.290.64 +/- 0.2213982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 14 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 225 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP04-005-5.0-6.

Lab ID: 1910159-15

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 190767d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.310.76 +/- 0.1813982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 15 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 206 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP04-005-7.0-8.

Lab ID: 1910159-16

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 190768d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.361.51 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 16 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 224 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP05-007-1.0-2.

Lab ID: 1910159-17

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191309d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.411.46 +/- 0.2913982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 17 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 237 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP05-007-3.0-4.

Lab ID: 1910159-18

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191772d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.412.24 +/- 0.3713982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 18 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 236 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP05-007-5.0-6.

Lab ID: 1910159-19

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 192444d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.502.09 +/- 0.3813982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 19 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 216 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP05-007-7.0-8.

Lab ID: 1910159-20

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-1

Run ID: GS191012-1A
QCBatchID: GS191012-1-1

Result Units: pCi/g
File Name: 191097d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.512.14 +/- 0.3913982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 20 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP05-007-9.0-10

Lab ID: 1910159-21

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-2

Run ID: GS191012-2A
QCBatchID: GS191012-2-1

Result Units: pCi/g
File Name: 191285d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.402.17 +/- 0.3813982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 21 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14

Sample Duplicate Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 238 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-NNWP05-007-9.0-10

Lab ID: 1910159-21DUP

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-2

Run ID: GS191012-2A
QCBatchID: GS191012-2-1

Result Units: pCi/g
File Name: 191310d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.341.81 +/- 0.32 1 NA

Data Package ID: GSS1910159-1

Page 2 of 2Tuesday, November 05, 2019
Date Printed:

LIMS Version:  6.915

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 218 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SS-31-MS-041-10022019

Lab ID: 1910159-22

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-2

Run ID: GS191012-2A
QCBatchID: GS191012-2-1

Result Units: pCi/g
File Name: 190769d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.260.53 +/- 0.1413982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 22 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 222 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SS-31-MS-041-10022019-D

Lab ID: 1910159-23

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-2

Run ID: GS191012-2A
QCBatchID: GS191012-2-1

Result Units: pCi/g
File Name: 191773d03

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.370.49 +/- 0.1913982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 23 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

46 of 49



Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 240 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-MS-041-1.0-2.0-100

Lab ID: 1910159-24

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-2

Run ID: GS191012-2A
QCBatchID: GS191012-2-1

Result Units: pCi/g
File Name: 192445d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.451.18 +/- 0.2713982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 24 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 243 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-MS-041-3.0-4.0-100

Lab ID: 1910159-25

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-2

Run ID: GS191012-2A
QCBatchID: GS191012-2-1

Result Units: pCi/g
File Name: 191098d07

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.431.87 +/- 0.3613982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 25 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 218 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1910159

Field ID: SB-31-MS-041-5.0-6.0-100

Lab ID: 1910159-26

Date Analyzed: 04-Nov-19

Date Collected: 02-Oct-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Oct-19

Prep Batch: GS191012-2

Run ID: GS191012-2A
QCBatchID: GS191012-2-1

Result Units: pCi/g
File Name: 191253d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.421.14 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1910159-1

Page 26 of 26Tuesday, November 05, 2019Date Printed:
LIMS Version:  6.915

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Metals 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation -- 693694CH.FL.05.02 

Work Order Number:  1912100 
 
1. This report consists of 2 soil samples. 
 
2. The samples were received intact at varying temperatures by ALS on 10/07/19.  
 
3. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3050B and the current 

revision of SOP 806. 
  
 For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7471A 

and the current revision of SOP 812. 
  
4. Analysis by ICP-MS followed method 6020B and the current revision of SOP 827. 

  
 Analysis by CVAA followed method 7471A and the current revision of SOP 812. 
  
5. All standards and solutions are NIST traceable and were used within their recommended 

shelf life. 
 
6. The samples were prepared and analyzed within the established hold times with the 

exception of mercury.  The samples were received on hold and the analysis was requested 
after hold times had already expired. 

 
All in house quality control procedures were followed, as described below. 
  
7. General quality control procedures. 

n A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch.   

n The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 
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n All laboratory control sample criteria were met. 
n All initial and continuing calibration blanks were below the reporting limit for the 

requested analytes. 
n All initial and continuing calibration verifications were within the acceptance criteria for 

the requested analytes.    
n The interference check samples and high standard readbacks associated with Method 

6010D were within acceptance criteria. 
n The interference check samples associated with Method 6020A were analyzed.  

8. Per method requirements, matrix QC was performed for each analysis.  Since a sample from 
this order number was not the selected quality control (QC) sample, matrix specific QC results 
are not included in this report. 
9. It is a standard practice that samples for ICP-MS are analyzed at a dilution. 
 
 
The data contained in the following report have been reviewed and approved by the personnel 
listed below.  In addition, ALS certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 
 

 
 

_______________________________   __12/24/19___ 
Iris Wehmeyer       Date 
Inorganics Primary Data Reviewer 
  
 
_______________________________   __12/27/19___ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 
 
• Result qualifier -- A “B” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “B” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 

 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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Chain of Custody 
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OrderNum: 1912100
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1912100-21SB-31-MS-022-7.0-8.0-09302019 SOIL 30-Sep-19 11:40

Page 1 of 1 Monday, December 23, 2019Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Sample Results 
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020B    

Total ICPMS Metals

Field ID: SB-31-MS-022-7.0-8.0-093

Date Analyzed: 11-Dec-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 09-Dec-19

Sample Aliquot: 1.003
Final Volume: 100

Prep Batch: IP191209-4
% Moisture: 3.9 g

mlRun ID: IM191211-10A5
QCBatchID: IP191209-4-1

Sample Results

Result Units: MG/KG

File Name: 184SMPL_

Lab ID: 1912100-21

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.2110ARSENIC 0.0373.8

7439-98-7 0.2110MOLYBDENUM 0.0340.38

7782-49-2 110SELENIUM J 0.330.95

7440-29-1 0.02110THORIUM 0.00254

7440-61-1 0.0110URANIUM 0.0010.7

7440-62-2 0.5210VANADIUM 0.1718

Page 1 of 1Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW7471B    

Total Mercury

Field ID: SB-31-MS-022-7.0-8.0-093

Date Analyzed: 18-Dec-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Dec-19

Sample Aliquot: 0.607
Final Volume: 100

Prep Batch: HG191217-1
% Moisture: 3.9 g

mlRun ID: HG191218-1A2
QCBatchID: HG191217-1-1

Sample Results

Result Units: MG/KG

File Name: HG191218-1

Lab ID: 1912100-21

Clean DF: 1
Prep Method: METHOD

Analysis ReqCode:  Hg

ALS -- Fort Collins

Analyst: Alicia F. Sowell

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7439-97-6 0.0341MERCURY J 0.0000620.004

Page 1 of 1Monday, December 23, 2019Date Printed:

Data Package ID: hg1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Summary Report Forms 

15 of 62



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020B    

ICPMS Metals

Date Analyzed: 11-Dec-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 09-Dec-19

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191209-4
% Moisture: N/A

g
ml

Run ID: IM191211-10A5
QCBatchID: IP191209-4-1

Method Blank

Lab ID: IP191209-4MB

MG/KGResult Units:

File Name: 112SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0360.036 U

7439-98-7 MOLYBDENUM 0.210 0.0330.033 U

7782-49-2 SELENIUM 110 0.320.32 U

7440-29-1 THORIUM 0.0210 0.00240.0024 U

7440-61-1 URANIUM 0.0110 0.0010.001 U

7440-62-2 VANADIUM 0.510 0.160.16 U

Page 1 of 1Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/11/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 12/09/2019

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP191209-4
% Moisture: N/A

g
ml

Run ID: IM191211-10A5
QCBatchID: IP191209-4-1

Lab ID: IM191209-4LCS

MG/KGResult Units:
Clean DF: 1

File Name: 116SMPL_Prep Method: SW3050B

ARSENIC 10 0.29.12 91 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.62 96 80 - 120%7439-98-7

SELENIUM 10 19.13 91 80 - 120%7782-49-2

THORIUM 1 0.020.951 95 80 - 120%7440-29-1

URANIUM 1 0.010.973 97 80 - 120%7440-61-1

VANADIUM 10 0.59.78 98 80 - 120%7440-62-2

Page 1 of 1Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Prep Batch ID:  IP191209-4

Start Date: 12/09/19
Start Time: 14:52

End Date: 12/09/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 12/09/19

Time Validated: 15:37

Batch Created By: jml

Date Created: 12/09/19

Time Created: 15:31Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP191209-4-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1911371XXXXXXIP191209-4

LCS SOIL NONE 1XXXXXX 1 100 1911371XXXXXXIM191209-4

MS SOIL NONE 1XXXXXX 1 100 1911371XXXXXX1911371-1

MS SOIL NONE 1XXXXXX 1.004 100 1911379XXXXXX1911379-4

MSD SOIL NONE 1XXXXXX 1.006 100 1911371XXXXXX1911371-1

MSD SOIL NONE 1XXXXXX 1.003 100 1911379XXXXXX1911379-4

SMP SOIL NONE 1XXXXXX 1.003 100 1911371XXXXXX1911371-1

SMP SOIL NONE 1XXXXXX 1.009 100 1911371XXXXXX1911371-10

SMP SOIL NONE 1XXXXXX 1.001 100 1911371XXXXXX1911371-14

SMP SOIL NONE 1XXXXXX 1.001 100 1911371XXXXXX1911371-15

SMP SOIL NONE 1XXXXXX 1.001 100 1911371XXXXXX1911371-18

SMP SOIL NONE 1XXXXXX 1.005 100 1911371XXXXXX1911371-19

SMP SOIL NONE 1XXXXXX 1 100 1911371XXXXXX1911371-2

SMP SOIL NONE 1XXXXXX 1 100 1911371XXXXXX1911371-4

SMP SOIL NONE 1XXXXXX 1.002 100 1911371XXXXXX1911371-5

SMP SOIL NONE 1XXXXXX 1.008 100 1911371XXXXXX1911371-6

SMP SOIL NONE 1XXXXXX 1.006 100 1911371XXXXXX1911371-7

SMP SOIL NONE 1XXXXXX 1.004 100 1911371XXXXXX1911371-8

SMP SOIL NONE 1XXXXXX 1 100 1911371XXXXXX1911371-9

SMP SOIL NONE 1XXXXXX 1 100 1911379XXXXXX1911379-11

SMP SOIL NONE 1XXXXXX 1.004 100 1911379XXXXXX1911379-12

SMP SOIL NONE 1XXXXXX 1.002 100 1911379XXXXXX1911379-13

SMP SOIL NONE 1XXXXXX 1.001 100 1911379XXXXXX1911379-14

SMP SOIL NONE 1XXXXXX 1.008 100 1911379XXXXXX1911379-15

SMP SOIL NONE 1XXXXXX 1.006 100 1911379XXXXXX1911379-4

SMP SOIL NONE 19/30/2019 1.003 100 1912100SB-31-MS-022-7.0-8.0-093020191912100-21

Page 1 of 2 Monday, December 23, 2019Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Prep Batch ID:  IP191209-4

Start Date: 12/09/19
Start Time: 14:52

End Date: 12/09/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 12/09/19

Time Validated: 15:37

Batch Created By: jml

Date Created: 12/09/19

Time Created: 15:31Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 2 of 2 Monday, December 23, 2019Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 9:43

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 97 90 - 110%7440-38-2 0.0193

MOLYBDENUM 0.02 0.0002 101 90 - 110%7439-98-7 0.0202

SELENIUM 0.02 0.001 102 90 - 110%7782-49-2 0.0205

THORIUM 0.002 0.00002 99 90 - 110%7440-29-1 0.00197

URANIUM 0.002 0.00001 101 90 - 110%7440-61-1 0.00201

Page 1 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV2

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 10:45

File Name: 016SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.0100

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00998

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.000996

URANIUM 0.001 0.00001 98 90 - 110%7440-61-1 0.000981

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102

Page 2 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV3

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:33

File Name: 028SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.00998

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00989

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000996

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102

Page 3 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV4

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:12

File Name: 039SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00986

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.000999

VANADIUM 0.01 0.0005 104 90 - 110%7440-62-2 0.0104

Page 4 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV5

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 12:59

File Name: 051SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102

Page 5 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV6

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 13:41

File Name: 063SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.00996

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00991

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 102 90 - 110%7440-29-1 0.00102

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000985

VANADIUM 0.01 0.0005 103 90 - 110%7440-62-2 0.0103

Page 6 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV7

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 14:28

File Name: 076SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.00996

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 104 90 - 110%7440-61-1 0.00104

VANADIUM 0.01 0.0005 103 90 - 110%7440-62-2 0.0103

Page 7 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV8

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:13

File Name: 088SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00994

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00994

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 101 90 - 110%7440-29-1 0.00101

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102

Page 8 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV9

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 15:57

File Name: 100SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00984

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00983

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 104 90 - 110%7440-62-2 0.0104

Page 9 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV10

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 16:30

File Name: 109SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00995

MOLYBDENUM 0.01 0.0002 101 90 - 110%7439-98-7 0.0101

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.00100

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 103 90 - 110%7440-62-2 0.0103

Page 10 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV11

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:05

File Name: 119SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00973

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00998

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00992

THORIUM 0.001 0.00002 103 90 - 110%7440-29-1 0.00103

URANIUM 0.001 0.00001 100 90 - 110%7440-61-1 0.00100

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0102

Page 11 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins

30 of 62



Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV12

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 17:53

File Name: 132SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 100 90 - 110%7440-38-2 0.00999

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00994

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000991

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 103 90 - 110%7440-62-2 0.0103

Page 12 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 18:34

File Name: 144SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00997

SELENIUM 0.01 0.001 104 90 - 110%7782-49-2 0.0104

THORIUM 0.001 0.00002 98 90 - 110%7440-29-1 0.000981

URANIUM 0.001 0.00001 101 90 - 110%7440-61-1 0.00101

VANADIUM 0.01 0.0005 104 90 - 110%7440-62-2 0.0104

Page 13 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:22

File Name: 157SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 101 90 - 110%7440-38-2 0.0101

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.00997

SELENIUM 0.01 0.001 103 90 - 110%7782-49-2 0.0103

THORIUM 0.001 0.00002 100 90 - 110%7440-29-1 0.000999

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 103 90 - 110%7440-62-2 0.0103

Page 14 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV15

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:04

File Name: 169SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00992

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00984

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 99 90 - 110%7440-29-1 0.000986

URANIUM 0.001 0.00001 102 90 - 110%7440-61-1 0.00102

VANADIUM 0.01 0.0005 103 90 - 110%7440-62-2 0.0103

Page 15 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV16

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:48

File Name: 181SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 98 90 - 110%7440-38-2 0.00978

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00985

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000971

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000993

VANADIUM 0.01 0.0005 103 90 - 110%7440-62-2 0.0103

Page 16 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Verifications

Lab ID: CCV17

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 21:18

File Name: 189SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00974

MOLYBDENUM 0.01 0.0002 98 90 - 110%7439-98-7 0.00982

SELENIUM 0.01 0.001 105 90 - 110%7782-49-2 0.0105

THORIUM 0.001 0.00002 97 90 - 110%7440-29-1 0.000974

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000993

VANADIUM 0.01 0.0005 104 90 - 110%7440-62-2 0.0104

Page 17 of 17Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:48:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 1 of 9Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Blanks

Lab ID: CCB10

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

4:36:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 2 of 9Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Blanks

Lab ID: CCB11

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:11:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 3 of 9Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Blanks

Lab ID: CCB12

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

5:59:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 4 of 9Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

6:40:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 5 of 9Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:28:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 6 of 9Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Blanks

Lab ID: CCB15

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:09:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 7 of 9Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Blanks

Lab ID: CCB16

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:54:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 8 of 9Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

Calibration Blanks

Lab ID: CCB17

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

9:24:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 9 of 9Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW6020

ICPMS Metals

Date Analyzed: 12/11/2019
Run ID: IM191211-10A5

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1027440-38-2 0.01 0.01020

MOLYBDENUM 0.2 997439-98-7 0.21 0.20100 0.20900

SELENIUM 1047782-49-2 0.01 0.01040

THORIUM 1087440-29-1 0.001 0.00108

URANIUM 1037440-61-1 0.001 0.00103

VANADIUM 1017440-62-2 0.01 0.0101

Page 1 of 1Monday, December 23, 2019Date Printed:

Data Package ID: im1912100-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2

Page 1 of 1Monday, December 23, 2019Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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File Name: 001CALB.
AnalRunID: IM191211-10A1
CalibRefID: IM191211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/11/2019

12/11/2019 08:30   RINSE 1

12/11/2019 08:33   RINSE 1

12/11/2019 08:35   RINSE 1

12/11/2019 08:38   RINSE 1

12/11/2019 08:41   RINSE 1

12/11/2019 08:47   RINSE 1

12/11/2019 08:53   BLANK 1

12/11/2019 08:59   H/1000 1

12/11/2019 09:05   H/100 1

12/11/2019 09:11   H/10 1

12/11/2019 09:17   HIGH 1

12/11/2019 09:43   ICV 1

12/11/2019 09:48   ICB 1

12/11/2019 09:54   LIV 1

12/11/2019 09:57   ICSA1 1

12/11/2019 10:03   ICSAB1 1

12/11/2019 10:09   CCV1 1

12/11/2019 10:15   CCB1 1

12/11/2019 10:18   IP191209-1MB 1

12/11/2019 10:21   IM191209-1LCS 1

12/11/2019 10:24   IM191209-1LCSD 1

12/11/2019 10:30   1912099-1 1

12/11/2019 10:33   1912099-2 1

12/11/2019 10:36   1912099-3 1

12/11/2019 10:39   1912099-4 1

12/11/2019 10:45   CCV2 1

12/11/2019 10:51   CCB2 1

12/11/2019 10:54   IP191210-4MB 10

12/11/2019 10:57   IM191210-4LCS 10

12/11/2019 11:03   1911269-1 10

12/11/2019 11:06   1911269-1SER 50

12/11/2019 11:09   1911269-1MS 10

12/11/2019 11:12   1911269-1MSD 10

12/11/2019 11:15   1911269-1A 10

12/11/2019 11:21   1911269-2 10

Page 1 of 6 Monday, December 23, 2019Date Printed:

Data Package ID: IM1912100-1

LIMS Version:  7.001
ALS -- Fort Collins
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File Name: 026SMPL_
AnalRunID: IM191211-10A1
CalibRefID: IM191211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/11/2019

12/11/2019 11:24   1911381-3 10

12/11/2019 11:27   1911445-1 10

12/11/2019 11:33   CCV3 1

12/11/2019 11:39   CCB3 1

12/11/2019 11:42   1911445-2 10

12/11/2019 11:45   1911472-1 10

12/11/2019 11:48   1911472-2 10

12/11/2019 11:51   1911472-3 10

12/11/2019 11:54   1911472-6 10

12/11/2019 11:57   1911472-7 10

12/11/2019 12:00   1911472-8 10

12/11/2019 12:03   1911509-1 10

12/11/2019 12:06   1911509-4 10

12/11/2019 12:12   CCV4 1

12/11/2019 12:18   CCB4 1

12/11/2019 12:21   IP191210-1MB 10

12/11/2019 12:24   IM191210-1LCS 10

12/11/2019 12:29   1911342-1 10

12/11/2019 12:32   1911342-2 10

12/11/2019 12:35   1911342-2SER 50

12/11/2019 12:38   1911342-2MS 10

12/11/2019 12:41   1911342-2MSD 10

12/11/2019 12:44   1911342-2A 10

12/11/2019 12:50   1911342-3 10

12/11/2019 12:53   1911342-4 10

12/11/2019 12:59   CCV5 1

12/11/2019 13:05   CCB5 1

12/11/2019 13:08   1911342-5 10

12/11/2019 13:11   1911342-6 10

12/11/2019 13:14   1911342-7 10

12/11/2019 13:17   1911342-8 10

12/11/2019 13:20   1911342-9 10

12/11/2019 13:23   1911342-10 10

12/11/2019 13:26   1911342-11 10

12/11/2019 13:29   1911342-12 10
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File Name: 061SMPL_
AnalRunID: IM191211-10A1
CalibRefID: IM191211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/11/2019

12/11/2019 13:32   1911342-13 10

12/11/2019 13:35   1911342-14 10

12/11/2019 13:41   CCV6 1

12/11/2019 13:47   CCB6 1

12/11/2019 13:50   1911343-13 10

12/11/2019 13:53   1911343-13SER 50

12/11/2019 13:56   1911343-13MS 10

12/11/2019 13:58   1911343-13MSD 10

12/11/2019 14:01   1911343-13A 10

12/11/2019 14:07   1911343-22 10

12/11/2019 14:10   1911343-23 10

12/11/2019 14:13- V   1911343-24 10

12/11/2019 14:16   1911343-25 10

12/11/2019 14:22   RINSE 1

12/11/2019 14:25   RINSE 1

12/11/2019 14:28   CCV7 1

12/11/2019 14:34   CCB7 1

12/11/2019 14:37   IP191210-2MB 10

12/11/2019 14:40   IM191210-2LCS 10

12/11/2019 14:46   1911343-1 10

12/11/2019 14:49   1911343-2 10

12/11/2019 14:52   1911343-3 10

12/11/2019 14:55   1911343-4 10

12/11/2019 14:58   1911343-5 10

12/11/2019 15:01   1911343-6 10

12/11/2019 15:04   1911343-6SER 50

12/11/2019 15:07   1911343-6MS 10

12/11/2019 15:13   CCV8 1

12/11/2019 15:19   CCB8 1

12/11/2019 15:22   1911343-6MSD 10

12/11/2019 15:25   1911343-6A 10

12/11/2019 15:30   1911343-7 10

12/11/2019 15:33   1911343-8 10

12/11/2019 15:36   1911343-9 10

12/11/2019 15:39   1911343-10 10

Page 3 of 6 Monday, December 23, 2019Date Printed:

Data Package ID: IM1912100-1

LIMS Version:  7.001
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File Name: 096SMPL_
AnalRunID: IM191211-10A1
CalibRefID: IM191211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/11/2019

12/11/2019 15:42   1911343-11 10

12/11/2019 15:45   1911343-12 10

12/11/2019 15:48   1911343-14 10

12/11/2019 15:51   1911343-15 10

12/11/2019 15:57   CCV9 1

12/11/2019 16:03   CCB9 1

12/11/2019 16:06   1911343-16 10

12/11/2019 16:09   1911343-17 10

12/11/2019 16:12   1911343-18 10

12/11/2019 16:15- V   1911343-19 10

12/11/2019 16:18   ZZZ 1

12/11/2019 16:21   1911343-21 10

12/11/2019 16:27   RINSE 1

12/11/2019 16:30   CCV10 1

12/11/2019 16:36   CCB10 1

12/11/2019 16:39   IP191210-3MB 10

12/11/2019 16:42   IP191209-4MB 10

12/11/2019 16:45   ZZZ 1

12/11/2019 16:48   ZZZ 1

12/11/2019 16:51   IM191210-3LCS 10

12/11/2019 16:54   IM191209-4LCS 10

12/11/2019 16:56   ZZZ 1

12/11/2019 16:59   ZZZ 1

12/11/2019 17:05   CCV11 1

12/11/2019 17:11   CCB11 1

12/11/2019 17:14   1911374-1 10

12/11/2019 17:17   1911374-1SER 50

12/11/2019 17:20   1911374-1MS 10

12/11/2019 17:23   1911374-1MSD 10

12/11/2019 17:26   1911374-1A 10

12/11/2019 17:32   1911374-2 10

12/11/2019 17:35   1911374-3 10

12/11/2019 17:38   1911374-4 10

12/11/2019 17:41   1911374-5 10

12/11/2019 17:44   1911374-6 10

Page 4 of 6 Monday, December 23, 2019Date Printed:

Data Package ID: IM1912100-1
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File Name: 131SMPL_
AnalRunID: IM191211-10A1
CalibRefID: IM191211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/11/2019

12/11/2019 17:50   RINSE 1

12/11/2019 17:53   CCV12 1

12/11/2019 17:59   CCB12 1

12/11/2019 18:02   1911374-8 10

12/11/2019 18:05   1911374-9 10

12/11/2019 18:08   1911374-10 10

12/11/2019 18:11   1911374-12 10

12/11/2019 18:14   1911374-13 10

12/11/2019 18:16   1911374-14 10

12/11/2019 18:19   1911374-17 10

12/11/2019 18:22   1911374-18 10

12/11/2019 18:25   1911374-19 10

12/11/2019 18:28   1911374-22 10

12/11/2019 18:34   CCV13 1

12/11/2019 18:40   CCB13 1

12/11/2019 18:43   1912098-3 10

12/11/2019 18:46   1912098-7 10

12/11/2019 18:49   1912104-3 10

12/11/2019 18:52   1912105-8 10

12/11/2019 18:55   1911371-1 10

12/11/2019 18:58   1911371-1SER 50

12/11/2019 19:01   1911371-1MS 10

12/11/2019 19:04   1911371-1MSD 10

12/11/2019 19:07   1911371-1A 10

12/11/2019 19:13   1911371-2 10

12/11/2019 19:19   RINSE 1

12/11/2019 19:22   CCV14 1

12/11/2019 19:28   CCB14 1

12/11/2019 19:31   1911371-4 10

12/11/2019 19:34   1911371-5 10

12/11/2019 19:37   1911371-6 10

12/11/2019 19:40   1911371-7 10

12/11/2019 19:43   1911371-8 10

12/11/2019 19:46   1911371-9 10

12/11/2019 19:49   1911371-10 10

Page 5 of 6 Monday, December 23, 2019Date Printed:

Data Package ID: IM1912100-1
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File Name: 166SMPL_
AnalRunID: IM191211-10A1
CalibRefID: IM191211-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/11/2019

12/11/2019 19:52   1911371-14 10

12/11/2019 19:55   1911371-15 10

12/11/2019 19:58   1911371-18 10

12/11/2019 20:04   CCV15 1

12/11/2019 20:09   CCB15 1

12/11/2019 20:12   1911371-19 10

12/11/2019 20:15   1911379-4 10

12/11/2019 20:18   1911379-4SER 50

12/11/2019 20:21   1911379-4MS 10

12/11/2019 20:24   1911379-4MSD 10

12/11/2019 20:27   1911379-4A 10

12/11/2019 20:33   1911379-11 10

12/11/2019 20:36   1911379-12 10

12/11/2019 20:39   1911379-13 10

12/11/2019 20:42   1911379-14 10

12/11/2019 20:48   CCV16 1

12/11/2019 20:54   CCB16 1

12/11/2019 20:57   1911379-15 10

SB-31-MS-022-7.0-8.0-093020 12/11/2019 21:00   1912100-21 10

12/11/2019 21:03Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Se,Sn,Sr,Th,Ti,Tl,U,Y,Zn   1911343-24 100

12/11/2019 21:09   RINSE 1

12/11/2019 21:12   RINSE 1

12/11/2019 21:15   RINSE 1

12/11/2019 21:18   CCV17 1

12/11/2019 21:24   CCB17 1

12/11/2019 21:27   RINSE 1

12/11/2019 21:30   RINSE 1

12/11/2019 21:33   RINSE 1

12/11/2019 21:36   RINSE 1

12/11/2019 21:39   RINSE 1

12/11/2019 21:42   RINSE 1

12/11/2019 21:45   RINSE 1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW7471B    

Mercury

Date Analyzed: 18-Dec-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Dec-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191217-1
% Moisture: N/A

g
ml

Run ID: HG191218-1A2
QCBatchID: HG191217-1-1

Method Blank

Lab ID: HG191217-1MB

MG/KGResult Units:

File Name: HG191218-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.0032 J

Page 1 of 1Monday, December 23, 2019Date Printed:

Data Package ID: hg1912100-1

LIMS Version:  7.001
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Method SW7471B    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/18/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 12/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191217-1
% Moisture: N/A

g
ml

Run ID: HG191218-1A2
QCBatchID: HG191217-1-1

Lab ID: HG191217-1LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191218-1Prep Method: METHOD

MERCURY 0.167 0.03330.163 98 80 - 120%7439-97-6

Page 1 of 1Monday, December 23, 2019Date Printed:

Data Package ID: hg1912100-1
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Prep Batch ID:  HG191217-1

Start Date: 12/17/19
Start Time: 9:08

End Date: 12/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 12/17/19

Time Validated: 11:16

Batch Created By: afs

Date Created: 12/17/19

Time Created: 9:08Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191217-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1912259XXXXXXHG191217-1

LCS SOIL NONE 1XXXXXX 0.6 100 1912259XXXXXXHG191217-1

MS SOIL NONE 1XXXXXX 0.606 100 1912259XXXXXX1912259-1

MSD SOIL NONE 1XXXXXX 0.604 100 1912259XXXXXX1912259-1

SMP SOIL NONE 1XXXXXX 0.608 100 1912098XXXXXX1912098-3

SMP SOIL NONE 1XXXXXX 0.602 100 1912098XXXXXX1912098-7

SMP SOIL NONE 19/30/2019 0.607 100 1912100SB-31-MS-022-7.0-8.0-093020191912100-21

SMP SOIL NONE 1XXXXXX 0.604 100 1912101XXXXXX1912101-17

SMP SOIL NONE 1XXXXXX 0.607 100 1912101XXXXXX1912101-24

SMP SOIL NONE 1XXXXXX 0.609 100 1912101XXXXXX1912101-4

SMP SOIL NONE 1XXXXXX 0.609 100 1912102XXXXXX1912102-3

SMP SOIL NONE 1XXXXXX 0.601 100 1912103XXXXXX1912103-1

SMP SOIL NONE 1XXXXXX 0.616 100 1912103XXXXXX1912103-11

SMP SOIL NONE 1XXXXXX 0.602 100 1912103XXXXXX1912103-3

SMP SOIL NONE 1XXXXXX 0.604 100 1912103XXXXXX1912103-6

SMP SOIL NONE 1XXXXXX 0.603 100 1912104XXXXXX1912104-3

SMP SOIL NONE 1XXXXXX 0.612 100 1912105XXXXXX1912105-8

SMP SOIL NONE 1XXXXXX 0.601 100 1912106XXXXXX1912106-4

SMP SOIL NONE 1XXXXXX 0.605 100 1912259XXXXXX1912259-1

SMP SOIL NONE 1XXXXXX 0.601 100 1912259XXXXXX1912259-2

SMP SOIL NONE 1XXXXXX 0.606 100 1912259XXXXXX1912259-3

SMP SOIL NONE 1XXXXXX 0.603 100 1912259XXXXXX1912259-4

Page 1 of 2 Monday, December 23, 2019Date Printed:
LIMS Version:  7.001
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Prep Batch ID:  HG191217-1

Start Date: 12/17/19
Start Time: 9:08

End Date: 12/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 12/17/19

Time Validated: 11:16

Batch Created By: afs

Date Created: 12/17/19

Time Created: 9:08Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 2 of 2 Monday, December 23, 2019Date Printed:
LIMS Version:  7.001
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Run ID: HG191218-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.000960 96 90 - 110ICV Initial Calibration 12/18/2019 11:19

N/A0.002 0.00020.00205 103 80 - 120CCV1 Continuing Calibration 12/18/2019 11:50

N/A0.002 0.00020.00207 104 80 - 120CCV2 Continuing Calibration 12/18/2019 12:22

N/A0.002 0.00020.00218 109 80 - 120CCV3 Continuing Calibration 12/18/2019 12:45

N/A0.002 0.00020.00215 108 80 - 120CCV4 Continuing Calibration 12/18/2019 12:58

Page 1 of 1Monday, December 23, 2019Date Printed:

Data Package ID: hg1912100-1

LIMS Version:  7.001
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Run ID: HG191218-1A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U12/18/2019Initial Calibration 11:21

CCB1 0.0000707 0.0002 U12/18/2019Continuing Calibration 11:52

CCB2 0.0000707 0.0002 U12/18/2019Continuing Calibration 12:24

CCB3 0.0000707 0.0002 U12/18/2019Continuing Calibration 12:47

CCB4 0.0000707 0.0002 U12/18/2019Continuing Calibration 13:00

Page 1 of 1Monday, December 23, 2019Date Printed:
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6

Page 1 of 1Monday, December 23, 2019Date Printed:
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File Name: HG191218-1
AnalRunID: HG191218-1A1
CalibRefID: HG191218-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/18/2019

12/18/2019 11:04CA

12/18/2019 11:06StanDUP

12/18/2019 11:08StanDUP

12/18/2019 11:10StanDUP

12/18/2019 11:12StanDUP

12/18/2019 11:14StanDUP

12/18/2019 11:17StanDUP

12/18/2019 11:19ICV 1

12/18/2019 11:21ICB 1

12/18/2019 11:24CRA1 1

12/18/2019 11:26HG191217-1MB 1

12/18/2019 11:28HG191217-1LCS 1

12/18/2019 11:37ZZZ 1

12/18/2019 11:391912098-3 1

12/18/2019 11:421912098-7 1

SB-31-MS-022-7.0-8.0-093020 12/18/2019 11:441912100-21 1

12/18/2019 11:461912101-4 1

12/18/2019 11:481912101-17 1

12/18/2019 11:50CCV1 1

12/18/2019 11:52CCB1 1

12/18/2019 11:541912101-24 1

12/18/2019 11:571912102-3 1

12/18/2019 11:591912103-1 1

12/18/2019 12:011912103-3 1

12/18/2019 12:031912103-6 1

12/18/2019 12:051912103-11 1

12/18/2019 12:131912104-3 20000

12/18/2019 12:151912105-8 1

12/18/2019 12:171912106-4 1

12/18/2019 12:191912259-1 1

12/18/2019 12:22CCV2 1

12/18/2019 12:24CCB2 1

12/18/2019 12:261912259-1MS 1

12/18/2019 12:281912259-1MSD 1

12/18/2019 12:301912259-2 1
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File Name: HG191218-1
AnalRunID: HG191218-1A1
CalibRefID: HG191218-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/18/2019

12/18/2019 12:321912259-3 1

12/18/2019 12:351912259-4 1

12/18/2019 12:37HG191217-2MB 1

12/18/2019 12:39HG191217-2LCS 1

12/18/2019 12:411912260-1 1

12/18/2019 12:431912260-2 1

12/18/2019 12:45CCV3 1

12/18/2019 12:47CCB3 1

12/18/2019 12:501912260-2MS 1

12/18/2019 12:521912260-2MSD 1

12/18/2019 12:541912260-3 1

12/18/2019 12:561912260-4 1

12/18/2019 12:58CCV4 1

12/18/2019 13:00CCB4 1
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Gamma Spectroscopy 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation – 693694CH.FL.05.02 

Work Order Number:  1912100 
 
1. This report consists of the analytical results for one soil sample received by ALS on 10/07/2019.  

This sample is a re-log of 1910157-21. 
 
2. The sample was prepared according to the current revision of SOP 739. Due to this sample 

being a re-log, the sample was packed in October and November 2019.  At least 21 days of 
ingrowth was achieved prior to counting on 12/17/2019. 

 
3. The sample was analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analysis was completed on 12/17/2019. 
 
4. The results for this sample are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  

 
6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 

(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 

  
7. No problems were encountered with either the client’s sample or the associated quality control 

samples.  All quality control criteria were met. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
_______________________________   __12/19/19____    
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer 
  

 
_______________________________   ____________ 
Radiochemistry Final Data Reviewer    Date 
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12/23/19

 



 
 

Section 1 
 
 

CHAIN OF CUSTODY 
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OrderNum: 1912100
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693694CH.FL.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1912100-21SB-31-MS-022-7.0-8.0-09302019 SOIL 30-Sep-19 11:40

Page 1 of 1 Thursday, December 19, 2019Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Section 2 
 
 

SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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Section 3 
 
 

QC RESULTS SUMMARY 
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Gamma Spectroscopy Results

PAI 713 Rev 1Method Blank Results

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Lab ID: GS191212-1MB

Date Analyzed: 17-Dec-19

Date Collected: 12-Dec-19

Sample Matrix: SOIL

Date Prepared: 12-Dec-19

Prep Batch: GS191212-1

Run ID: GS191212-1A
QCBatchID: GS191212-1-1 Result Units: pCi/g

File Name: 192838d04

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 1

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.33-0.09 +/- 0.16 1 NA

Data Package ID: GSS1912100-1

Page 1 of 1Thursday, December 19, 2019Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 1

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 12
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Lab ID: GS191212-1LCS

Date Analyzed: 17-Dec-19

Date Collected: 12-Dec-19

Sample Matrix: SOIL

Date Prepared: 12-Dec-19

Prep Batch: GS191212-1

Run ID: GS191212-1A
QCBatchID: GS191212-1-1 Result Units: pCi/g

File Name: 191343d07

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 472 55 3 P,M3468.0 101 85 - 115+/-13982-63-3

Data Package ID: GSS1912100-1

Page 1 of 1Thursday, December 19, 2019Date Printed:
LIMS Version:  7.001

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC or less than the associated TP
U.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 1

Sample Results

Prep SOP: PAI 739 Rev 12

RA226.LIB

Final Aliquot: 209 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693694CH.FL.05.02

Work Order Number: 1912100

Field ID: SB-31-MS-022-7.0-8.0-093

Lab ID: 1912100-21

Date Analyzed: 17-Dec-19

Date Collected: 30-Sep-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 12-Dec-19

Prep Batch: GS191212-1

Run ID: GS191212-1A
QCBatchID: GS191212-1-1

Result Units: pCi/g
File Name: 191506d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.441.07 +/- 0.2613982-63-3 1 NA

Data Package ID: GSS1912100-1

Page 1 of 1Thursday, December 19, 2019Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Metals 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation -- 693684CH.TT.05.02 

Work Order Number:  1912259 
 
1. This report consists of 1 water sample and 4 soil samples. 
 
2. The samples were received cool and intact by ALS on 12/12/19. 
 
3. The water sample had a pH less than 2 upon receipt. 
 
4. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 3005A (water), 3050B 

(soil) and the current revision of SOP 806. 
 
For analysis by Cold Vapor AA (CVAA), the samples were digested following method 7470A 
(water), 7471A (soil) and the current revision of SOP 812. 

 
5. Analysis by ICP-MS followed method 6020B and the current revision of SOP 827. 
 

Analysis by CVAA followed method 7470A (water), 7471A (soil) and the current revision of SOP 
812. 

 
6. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
7. The samples were prepared and analyzed within the established hold times. 
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
 

• A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. 
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• The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• All laboratory control sample criteria were met. 

• All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes. 

• All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

• The interference check samples associated with Method 6020B were analyzed. 
 
9. Matrix specific quality control procedures. 
 

Sample 1912259-1 was designated as the quality control sample for each soil analysis.  Per 
method requirements, matrix QC was performed for the water analyses.  Since a sample 
from this order number was not the selected quality control (QC) sample, matrix specific QC 
results are not included in this report. 

 
 Similarity of matrix and therefore relevance of the QC results should not be automatically 

inferred for any sample other than the native sample selected for QC. 

• A matrix spike and matrix spike duplicate were digested and analyzed with each soil 
batch.  All acceptance criteria for accuracy and precision were met. 

• A serial dilution was analyzed with the soil ICP batch.  All acceptance criteria were met. 
 

10. It is a standard practice that samples for ICP-MS are analyzed at a dilution.   
 
 
 
 
 
The data contained in the following report have been reviewed and approved by the personnel 
listed below.  In addition, ALS certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 
 
 
 
_____________________________                __1/9/20___ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 
  
 
_______________________________   ____________ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers 
 
The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
• Result qualifier -- A “J” is entered if the reported value was obtained from a reading that was 

less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).  
If the analyte was analyzed for but not detected a “U” is entered.  For samples, negative 
values are reported as non-detects (“U” flagged).  For blanks, if the absolute value of the 
negative value is above the MDL and below the reporting limit, then the result is “J” flagged. 

 
• QC qualifier -- Specified entries and their meanings are as follows: 
 

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
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OrderNum: 1912259
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693684CH.TT.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1912259-1SB-FL-B2R-025-1.0-1.5-1211201 SOIL 11-Dec-19 12:12
1912259-2SB-FL-B2R-025-1.0-1.5-1211201 SOIL 11-Dec-19 12:15
1912259-3SB-FL-B2R-014-1.0-1.5-1211201 SOIL 11-Dec-19 12:25
1912259-4SB-FL-B2R-005-1.0-1.5-1211201 SOIL 11-Dec-19 12:35
1912259-5SB-FL-B2R-005-1.0-1.5-1211201 WATER 11-Dec-19 12:37

Page 1 of 1 Thursday, January 09, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020B    

Total ICPMS Metals

Field ID: SB-FL-B2R-025-1.0-1.5-12

Date Analyzed: 07-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Jan-20

Sample Aliquot: 1.039
Final Volume: 100

Prep Batch: IP200106-1
% Moisture: 1.5 g

mlRun ID: IM200107-10A2
QCBatchID: IP200106-1-1

Sample Results

Result Units: MG/KG

File Name: 135SMPL_

Lab ID: 1912259-1

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0481.1

7439-98-7 0.210MOLYBDENUM J 0.0420.058

7782-49-2 0.9810SELENIUM J 0.20.35

7440-29-1 0.0210THORIUM 0.00781.6

7440-61-1 0.0210URANIUM 0.00930.19

7440-62-2 0.4910VANADIUM 0.135.5

Page 1 of 4Thursday, January 09, 2020Date Printed:

Data Package ID: im1912259-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020B    

Total ICPMS Metals

Field ID: SB-FL-B2R-025-1.0-1.5-12

Date Analyzed: 07-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Jan-20

Sample Aliquot: 1.018
Final Volume: 100

Prep Batch: IP200106-1
% Moisture: 1.5 g

mlRun ID: IM200107-10A2
QCBatchID: IP200106-1-1

Sample Results

Result Units: MG/KG

File Name: 140SMPL_

Lab ID: 1912259-2

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.210ARSENIC 0.0491

7439-98-7 0.210MOLYBDENUM J 0.0430.053

7782-49-2 110SELENIUM J 0.20.34

7440-29-1 0.0210THORIUM 0.0081.6

7440-61-1 0.0210URANIUM 0.00950.2

7440-62-2 0.510VANADIUM 0.135.4

Page 2 of 4Thursday, January 09, 2020Date Printed:

Data Package ID: im1912259-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020B    

Total ICPMS Metals

Field ID: SB-FL-B2R-014-1.0-1.5-12

Date Analyzed: 07-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Jan-20

Sample Aliquot: 1.037
Final Volume: 100

Prep Batch: IP200106-1
% Moisture: 0.8 g

mlRun ID: IM200107-10A2
QCBatchID: IP200106-1-1

Sample Results

Result Units: MG/KG

File Name: 141SMPL_

Lab ID: 1912259-3

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0480.86

7439-98-7 0.1910MOLYBDENUM J 0.0420.054

7782-49-2 0.9710SELENIUM J 0.190.26

7440-29-1 0.01910THORIUM 0.00781.2

7440-61-1 0.01910URANIUM 0.00920.18

7440-62-2 0.4910VANADIUM 0.134.5

Page 3 of 4Thursday, January 09, 2020Date Printed:

Data Package ID: im1912259-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020B    

Total ICPMS Metals

Field ID: SB-FL-B2R-005-1.0-1.5-12

Date Analyzed: 07-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Jan-20

Sample Aliquot: 1.076
Final Volume: 100

Prep Batch: IP200106-1
% Moisture: 1.2 g

mlRun ID: IM200107-10A2
QCBatchID: IP200106-1-1

Sample Results

Result Units: MG/KG

File Name: 142SMPL_

Lab ID: 1912259-4

Clean DF: 1
Prep Method: SW3050 Rev B

Analysis ReqCode:  As, Mo, Se, V

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.1910ARSENIC 0.0461.3

7439-98-7 0.1910MOLYBDENUM J 0.040.071

7782-49-2 0.9410SELENIUM J 0.190.38

7440-29-1 0.01910THORIUM 0.00751.5

7440-61-1 0.01910URANIUM 0.00890.19

7440-62-2 0.4710VANADIUM 0.125.8

Page 4 of 4Thursday, January 09, 2020Date Printed:

Data Package ID: im1912259-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020B    

Total Recoverable ICPMS Metals

Field ID: SB-FL-B2R-005-1.0-1.5-12

Date Analyzed: 27-Dec-19

Date Collected: 11-Dec-19

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 20-Dec-19

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191220-2
% Moisture: N/A ml

mlRun ID: IM191227-10A7
QCBatchID: IP191220-2-7

Sample Results

Result Units: MG/L

File Name: 192SMPL_

Lab ID: 1912259-5

Clean DF: 1
Prep Method: SW3005 Rev A

Analysis ReqCode:  As, Mo, Se, V, U, 

ALS -- Fort Collins

Analyst: Nicole C. Chirban

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7440-38-2 0.00210ARSENIC U 0.000390.00039

7439-98-7 0.00210MOLYBDENUM U 0.0000790.000079

7782-49-2 0.0110SELENIUM U 0.000650.00065

7440-29-1 0.000210THORIUM U 0.0000160.000016

7440-61-1 0.000110URANIUM U 0.00000490.0000049

7440-62-2 0.00510VANADIUM U 0.000120.00012

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: im1912259-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW7470A    

Total Mercury

Field ID: SB-FL-B2R-005-1.0-1.5-12

Date Analyzed: 19-Dec-19

Date Collected: 11-Dec-19

Sample Matrix: WATER

Cleanup: NONE
Basis: As Received

Date Extracted: 19-Dec-19

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG191219-2
% Moisture: N/A ml

mlRun ID: HG191219-2A2
QCBatchID: HG191219-2-1

Sample Results

Result Units: MG/L

File Name: HG191219-2

Lab ID: 1912259-5

Clean DF: 1
Prep Method: METHOD

Analysis ReqCode:  Hg

ALS -- Fort Collins

Analyst: Alicia F. Sowell

CASNO Target Analyte Result Reporting 
Limit

Result 
Qualifier

Dilution 
Factor

MDL

7439-97-6 0.00021MERCURY U 0.000060.00006

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: hg1912259-2

LIMS Version:  7.001

ALS -- Fort Collins

15 of 76



Lab Name:
Client Name: Jacobs Engineering

Client Project ID: FCUP Navajo Nation 693684CH.TT.05.02
Work Order Number: 1912259

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent  
Moisture Result

Date 
Collected

RptLimit/ 
LOQ/LOD Flag

Result Units:

Total MERCURY
Method SW7471B    

Dilution 
Factor

Date 
Analyzed

Date 
Prepared

Sample Results

Final Volume: 100 ml

Sample 
Aliquot

MG/KG

MDL/DL

ALS -- Fort Collins

Analyst: Alicia F. Sowell

1912259-1SB-FL-B2R-025-1.0-1.5-1211 12/11/2019 0.0341.527 112/17/2019 12/18/2019 0.605 g0.000060.042

1912259-2SB-FL-B2R-025-1.0-1.5-1211 12/11/2019 0.0341.511 112/17/2019 12/18/2019 0.601 gU0.0000610.000061

1912259-3SB-FL-B2R-014-1.0-1.5-1211 12/11/2019 0.0330.777 112/17/2019 12/18/2019 0.606 gU0.000060.00006

1912259-4SB-FL-B2R-005-1.0-1.5-1211 12/11/2019 0.0341.151 112/17/2019 12/18/2019 0.603 gU0.000060.00006

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: hg1912259-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020B    

ICPMS Metals

Date Analyzed: 07-Jan-20

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 06-Jan-20

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP200106-1
% Moisture: N/A

g
ml

Run ID: IM200107-10A2
QCBatchID: IP200106-1-1

Method Blank

Lab ID: IP200106-1MB

MG/KGResult Units:

File Name: 133SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.210 0.0490.049 U

7439-98-7 MOLYBDENUM 0.210 0.0430.043 U

7782-49-2 SELENIUM 110 0.20.2 U

7440-29-1 THORIUM 0.0210 0.0080.008 U

7440-61-1 URANIUM 0.0210 0.00950.0095 U

7440-62-2 VANADIUM 0.510 0.130.13 U

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: im1912259-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020B    

ICPMS Metals

Date Analyzed: 27-Dec-19

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 20-Dec-19

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191220-2
% Moisture: N/A

ml
ml

Run ID: IM191227-10A7
QCBatchID: IP191220-2-7

Method Blank

Lab ID: IP191220-2MB

MG/LResult Units:

File Name: 166SMPL_

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7440-38-2 ARSENIC 0.00210 0.000390.00039 U

7439-98-7 MOLYBDENUM 0.00210 0.0000790.000079 U

7782-49-2 SELENIUM 0.0110 0.000650.00065 U

7440-29-1 THORIUM 0.000210 0.0000160.000016 U

7440-61-1 URANIUM 0.000110 0.00000490.0000049 U

7440-62-2 VANADIUM 0.00510 0.00012-0.00013 J

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: im1912259-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 01/07/2020

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 01/06/2020

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP200106-1
% Moisture: N/A

g
ml

Run ID: IM200107-10A2
QCBatchID: IP200106-1-1

Lab ID: IM200106-1LCS

MG/KGResult Units:
Clean DF: 1

File Name: 134SMPL_Prep Method: SW3050B

ARSENIC 10 0.29.02 90 80 - 120%7440-38-2

MOLYBDENUM 10 0.29.64 96 80 - 120%7439-98-7

SELENIUM 10 19.07 91 80 - 120%7782-49-2

THORIUM 1 0.021.01 101 80 - 120%7440-29-1

URANIUM 1 0.020.953 95 80 - 120%7440-61-1

VANADIUM 10 0.59.4 94 80 - 120%7440-62-2

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: im1912259-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020B    

ICPMS Metals

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/27/2019

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 12/20/2019

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP191220-2
% Moisture: N/A

ml
ml

Run ID: IM191227-10A7
QCBatchID: IP191220-2-7

Lab ID: IM191220-2LCS

MG/LResult Units:
Clean DF: 1

File Name: 167SMPL_Prep Method: SW3005A

ARSENIC 0.1 0.0020.0972 97 80 - 120%7440-38-2

MOLYBDENUM 0.1 0.0020.102 102 80 - 120%7439-98-7

SELENIUM 0.1 0.010.0982 98 80 - 120%7782-49-2

THORIUM 0.01 0.00020.0102 102 80 - 120%7440-29-1

URANIUM 0.01 0.00010.0103 103 80 - 120%7440-61-1

VANADIUM 0.1 0.0050.0966 97 80 - 120%7440-62-2

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: im1912259-2

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020B    
ICPMS Metals

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 07-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Jan-20

Sample Aliquot: 1.039
Final Volume: 100

Prep Batch: IP200106-1
% Moisture: 1.5

g
ml

Run ID: IM200107-10A2
QCBatchID: IP200106-1-1

LabID: 1912259-1MS
Field ID: SB-FL-B2R-025-1.0-1.5-121

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 137SMPL_

ARSENIC 9.770.195 88 75 - 125%7440-38-2 1.1 9.76

MOLYBDENUM 9.770.195 91 75 - 125%7439-98-7 0.058 J 8.97

SELENIUM 9.770.977 86 75 - 125%7782-49-2 0.35 J 8.77

THORIUM 0.9770.0195 109 75 - 125%7440-29-1 1.6 2.7

URANIUM 0.9770.0195 101 75 - 125%7440-61-1 0.19 1.18

VANADIUM 9.770.489 93 75 - 125%7440-62-2 5.5 14.6

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 07-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 06-Jan-20

Sample Aliquot: 1.035
Final Volume: 100

Prep Batch: IP200106-1
% Moisture: 1.5

g
ml

Run ID: IM200107-10A2
QCBatchID: IP200106-1-1

LabID: 1912259-1MSD
Field ID: SB-FL-B2R-025-1.0-1.5-121

Result Units: MG/KG

Prep Method: SW3050 Rev B

File Name: 138SMPL_

ARSENIC 200.196 07440-38-2 889.76 9.81

MOLYBDENUM 200.196 17439-98-7 908.9 9.81

SELENIUM 200.981 47782-49-2 909.17 9.81

THORIUM 200.0196 17440-29-1 1112.72 0.981

URANIUM 200.0196 07440-61-1 1011.18 0.981

VANADIUM 200.491 47440-62-2 9915.2 9.81
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 07-Jan-20
Run ID: IM200107-10A2

Serial Dilution

Field ID: SB-FL-B2R-025-1.0-1.5-121

Result Units: mg/l
Lab ID: 1912259-1L

ALS -- Fort Collins

CASNO Target Analyte SD Result SD 
Qual

EPA 
Qualifier

%DSample Result Samp 
Qual

ARSENIC J7440-38-2 0.001160.00117

MOLYBDENUM U7439-98-7 0.0001620.0000590 J

SELENIUM J7782-49-2 0.0003450.000354 J

THORIUM 67440-29-1 0.001580.00167

URANIUM J7440-61-1 0.0002000.000198

VANADIUM J7440-62-2 0.005700.00561
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LIMS Version:  7.001

ALS -- Fort Collins

23 of 76



Prep Batch ID:  IP200106-1

Start Date: 01/06/20
Start Time: 9:01

End Date: 01/06/20
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 01/06/20

Time Validated: 9:41

Batch Created By: jml

Date Created: 01/06/20

Time Created: 9:01Initial Volume Units: g

Final Volume Units: ml

Extract Method: SW3050B

QC Batch ID: IP200106-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 1 100 1912259XXXXXXIP200106-1

LCS SOIL NONE 1XXXXXX 1 100 1912259XXXXXXIM200106-1

MS SOIL NONE 112/11/2019 1.039 100 1912259SB-FL-B2R-025-1.0-1.5-12112011912259-1

MS SOIL NONE 1XXXXXX 1.069 100 1912260XXXXXX1912260-2

MSD SOIL NONE 112/11/2019 1.035 100 1912259SB-FL-B2R-025-1.0-1.5-12112011912259-1

MSD SOIL NONE 1XXXXXX 1.067 100 1912260XXXXXX1912260-2

SMP SOIL NONE 112/11/2019 1.039 100 1912259SB-FL-B2R-025-1.0-1.5-12112011912259-1

SMP SOIL NONE 112/11/2019 1.018 100 1912259SB-FL-B2R-025-1.0-1.5-12112011912259-2

SMP SOIL NONE 112/11/2019 1.037 100 1912259SB-FL-B2R-014-1.0-1.5-12112011912259-3

SMP SOIL NONE 112/11/2019 1.076 100 1912259SB-FL-B2R-005-1.0-1.5-12112011912259-4

SMP SOIL NONE 1XXXXXX 1.048 100 1912260XXXXXX1912260-1

SMP SOIL NONE 1XXXXXX 1.069 100 1912260XXXXXX1912260-2

SMP SOIL NONE 1XXXXXX 1.055 100 1912260XXXXXX1912260-3

SMP SOIL NONE 1XXXXXX 1.005 100 1912260XXXXXX1912260-4

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 1 of 1 Thursday, January 09, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins

24 of 76



Prep Batch ID:  IP191220-2

Start Date: 12/20/19
Start Time: 11:38

End Date: 12/20/19
End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 12/20/19

Time Validated: 12:49

Batch Created By: jml

Date Created: 12/20/19

Time Created: 11:38Initial Volume Units: ml

Final Volume Units: ml

Extract Method: SW3005A

QC Batch ID: IP191220-2-7

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1912171XXXXXXIP191220-2

LCS WATER NONE 1XXXXXX 50 50 1912171XXXXXXIM191220-2

MS WATER NONE 1XXXXXX 50 50 1912171XXXXXX1912171-65

MSD WATER NONE 1XXXXXX 50 50 1912171XXXXXX1912171-65

SMP WATER NONE 1XXXXXX 50 50 1912171XXXXXX1912171-65

SMP WATER NONE 112/11/2019 50 50 1912259SB-FL-B2R-005-1.0-1.5-12112011912259-5

SMP WATER NONE 1XXXXXX 50 50 1912260XXXXXX1912260-5

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 1 of 1 Thursday, January 09, 2020Date Printed:
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 01/07/2020
Run ID: IM200107-10A2

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 10:56

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 98 90 - 110%7440-38-2 0.0195

MOLYBDENUM 0.02 0.0002 100 90 - 110%7439-98-7 0.0201

SELENIUM 0.02 0.001 103 90 - 110%7782-49-2 0.0206

THORIUM 0.002 0.00002 102 90 - 110%7440-29-1 0.00205

URANIUM 0.002 0.00001 102 90 - 110%7440-61-1 0.00204

VANADIUM 0.02 0.0005 97 90 - 110%7440-62-2 0.0194
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 01/07/2020
Run ID: IM200107-10A2

Calibration Verifications

Lab ID: CCV13

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 19:10

File Name: 131SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00974

MOLYBDENUM 0.01 0.0002 99 90 - 110%7439-98-7 0.00987

SELENIUM 0.01 0.001 98 90 - 110%7782-49-2 0.00976

THORIUM 0.001 0.00002 108 90 - 110%7440-29-1 0.00108

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000992

VANADIUM 0.01 0.0005 97 90 - 110%7440-62-2 0.00967
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 01/07/2020
Run ID: IM200107-10A2

Calibration Verifications

Lab ID: CCV14

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 20:00

File Name: 144SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 97 90 - 110%7440-38-2 0.00966

MOLYBDENUM 0.01 0.0002 100 90 - 110%7439-98-7 0.0100

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 108 90 - 110%7440-29-1 0.00108

URANIUM 0.001 0.00001 99 90 - 110%7440-61-1 0.000992

VANADIUM 0.01 0.0005 98 90 - 110%7440-62-2 0.00977
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 12/27/2019
Run ID: IM191227-10A7

Calibration Verifications

Lab ID: ICV

Initial CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 11:56

File Name: 002SMPL_

ALS -- Fort Collins

ARSENIC 0.02 0.0002 97 90 - 110%7440-38-2 0.0194

MOLYBDENUM 0.02 0.0002 101 90 - 110%7439-98-7 0.0202

SELENIUM 0.02 0.001 104 90 - 110%7782-49-2 0.0207

THORIUM 0.002 0.00002 98 90 - 110%7440-29-1 0.00196

URANIUM 0.002 0.00001 100 90 - 110%7440-61-1 0.00201

VANADIUM 0.02 0.0005 98 90 - 110%7440-62-2 0.0197
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 12/27/2019
Run ID: IM191227-10A7

Calibration Verifications

Lab ID: CCV16

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 22:55

File Name: 176SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00991

MOLYBDENUM 0.01 0.0002 105 90 - 110%7439-98-7 0.0105

SELENIUM 0.01 0.001 101 90 - 110%7782-49-2 0.0101

THORIUM 0.001 0.00002 105 90 - 110%7440-29-1 0.00105

URANIUM 0.001 0.00001 107 90 - 110%7440-61-1 0.00107

VANADIUM 0.01 0.0005 99 90 - 110%7440-62-2 0.00992
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 12/27/2019
Run ID: IM191227-10A7

Calibration Verifications

Lab ID: CCV17

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 23:39

File Name: 188SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 99 90 - 110%7440-38-2 0.00989

MOLYBDENUM 0.01 0.0002 106 90 - 110%7439-98-7 0.0106

SELENIUM 0.01 0.001 102 90 - 110%7782-49-2 0.0102

THORIUM 0.001 0.00002 107 90 - 110%7440-29-1 0.00107

URANIUM 0.001 0.00001 105 90 - 110%7440-61-1 0.00105

VANADIUM 0.01 0.0005 101 90 - 110%7440-62-2 0.0101
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 12/28/2019
Run ID: IM191227-10A7

Calibration Verifications

Lab ID: CCV18

Continuing CalibrationQC Type:

CASNO Target Analyte

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

Result

MG/L
Time Analyzed: 0:09

File Name: 196SMPL_

ALS -- Fort Collins

ARSENIC 0.01 0.0002 102 90 - 110%7440-38-2 0.0102

MOLYBDENUM 0.01 0.0002 108 90 - 110%7439-98-7 0.0108

SELENIUM 0.01 0.001 99 90 - 110%7782-49-2 0.00990

THORIUM 0.001 0.00002 107 90 - 110%7440-29-1 0.00107

URANIUM 0.001 0.00001 110 90 - 110%7440-61-1 0.00110

VANADIUM 0.01 0.0005 102 90 - 110%7440-62-2 0.0102
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 01/07/2020
Run ID: IM200107-10A2

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:02:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1912259-1

LIMS Version:  7.001
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 01/07/2020
Run ID: IM200107-10A2

Calibration Blanks

Lab ID: CCB13

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

7:16:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 2 of 3Thursday, January 09, 2020Date Printed:

Data Package ID: im1912259-1

LIMS Version:  7.001

ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 01/07/2020
Run ID: IM200107-10A2

Calibration Blanks

Lab ID: CCB14

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

8:06:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 3 of 3Thursday, January 09, 2020Date Printed:

Data Package ID: im1912259-1

LIMS Version:  7.001
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 12/27/2019
Run ID: IM191227-10A7

Calibration Blanks

Lab ID: ICB

Initial CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:02:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 1 of 4Thursday, January 9, 2020Date Printed:

Data Package ID: im1912259-2

LIMS Version:  7.001
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 12/27/2019
Run ID: IM191227-10A7

Calibration Blanks

Lab ID: CCB16

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:00:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579

Page 1 of 3Thursday, January 09, 2020Date Printed:

Data Package ID: im1912259-2
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 12/27/2019
Run ID: IM191227-10A7

Calibration Blanks

Lab ID: CCB17

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

11:45:00 PM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1912259-2

LIMS Version:  7.001
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 12/28/2019
Run ID: IM191227-10A7

Calibration Blanks

Lab ID: CCB18

Continuing CalibrationQC Type:

CASNO Target Analyte

Time Analyzed:

Reporting 
Limit

Result 
Qualifier

Result

12:15:00 AM
Result Units: MG/L

ALS -- Fort Collins

UARSENIC 0.00027440-38-2 0.0000115

UMOLYBDENUM 0.00027439-98-7 0.0000325

USELENIUM 0.0017782-49-2 0.0000663

UTHORIUM 0.000027440-29-1 0.0000014

UURANIUM 0.000017440-61-1 1.21E-06

UVANADIUM 0.00057440-62-2 0.0000579
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Data Package ID: im1912259-2
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 01/07/2020
Run ID: IM200107-10A2

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1017440-38-2 0.01 0.0101

MOLYBDENUM 0.2 1017439-98-7 0.21 0.20600 0.213

SELENIUM 1037782-49-2 0.01 0.01030

THORIUM 1197440-29-1 0.001 0.00119

URANIUM 1057440-61-1 0.001 0.00105

VANADIUM 1037440-62-2 0.01 0.01030
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Data Package ID: im1912259-1

LIMS Version:  7.001
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW6020

ICPMS Metals

Date Analyzed: 12/27/2019
Run ID: IM191227-10A7

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

ARSENIC 1047440-38-2 0.01 0.01040

MOLYBDENUM 0.2 977439-98-7 0.21 0.19900 0.205

SELENIUM 1067782-49-2 0.01 0.0106

THORIUM 1137440-29-1 0.001 0.00114

URANIUM 1017440-61-1 0.001 0.00101

VANADIUM 1007440-62-2 0.01 0.01
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

ARSENIC 17440-38-2

MOLYBDENUM 17439-98-7

SELENIUM 17782-49-2

THORIUM 0.17440-29-1

URANIUM 0.17440-61-1

VANADIUM 17440-62-2
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File Name: 001CALB.
AnalRunID: IM200107-10A1
CalibRefID: IM200107-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 1/7/2020

1/7/2020 08:53   RINSE 1

1/7/2020 08:56   RINSE 1

1/7/2020 08:59   RINSE 1

1/7/2020 09:02   RINSE 1

1/7/2020 09:05   RINSE 1

1/7/2020 09:08   RINSE 1

1/7/2020 09:11   RINSE 1

1/7/2020 09:17   RINSE 1

1/7/2020 09:23   BLANK 1

1/7/2020 09:29   H/1000 1

1/7/2020 09:35   H/100 1

1/7/2020 09:41   H/10 1

1/7/2020 09:47   HIGH 1

1/7/2020 10:56   ICV 1

1/7/2020 11:02   ICB 1

1/7/2020 11:08   LIV 1

1/7/2020 11:11   ICSA1 1

1/7/2020 11:17   ICSAB1 1

1/7/2020 11:23   CCV1 1

1/7/2020 11:29   CCB1 1

1/7/2020 11:32   FP191226-3MB 10

1/7/2020 11:35   IP200103-3MB 10

1/7/2020 11:38   IM200103-3LCS 10

1/7/2020 11:44   1912343-1 10

1/7/2020 11:47   1912343-1SER 50

1/7/2020 11:50   1912343-1MS 10

1/7/2020 11:53   1912343-1MSD 10

1/7/2020 11:56   1912343-1A 10

1/7/2020 12:02   1912368-1 10

1/7/2020 12:05   1912368-2 10

1/7/2020 12:10   CCV2 1

1/7/2020 12:16   CCB2 1

1/7/2020 12:19   1912368-3 10

1/7/2020 12:22   1912368-4 10

1/7/2020 12:25   1912370-1 10
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File Name: 024SMPL_
AnalRunID: IM200107-10A1
CalibRefID: IM200107-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 1/7/2020

1/7/2020 12:28   1912371-1 10

1/7/2020 12:31   1912371-1SER 50

1/7/2020 12:34   1912371-1MS 10

1/7/2020 12:37   1912371-1MSD 10

1/7/2020 12:40   1912371-1A 10

1/7/2020 12:46   1912371-2 10

1/7/2020 12:49   1912405-1 10

1/7/2020 12:55   RINSE 1

1/7/2020 12:58   RINSE 1

1/7/2020 13:01   CCV3 1

1/7/2020 13:07   CCB3 1

1/7/2020 13:10   1912485-1 10

1/7/2020 13:13   1912485-2 10

1/7/2020 13:19   CCV4 1

1/7/2020 13:25   CCB4 1

1/7/2020 13:28   FP200102-2MB 10

1/7/2020 13:31   IP200103-2MB 10

1/7/2020 13:34   IM200103-2LCS 10

1/7/2020 13:40   1912410-1 10

1/7/2020 13:43   1912442-1 10

1/7/2020 13:46   1912442-1SER 50

1/7/2020 13:49   1912442-1MS 10

1/7/2020 13:52   1912442-1MSD 10

1/7/2020 13:55   1912442-1A 10

1/7/2020 14:00   1912443-1 10

1/7/2020 14:06   CCV5 1

1/7/2020 14:12   CCB5 1

1/7/2020 14:15   1912451-1 10

1/7/2020 14:18   1912488-1 10

1/7/2020 14:21   2001002-1 10

1/7/2020 14:24   2001003-1 10

1/7/2020 14:27   2001003-2 10

1/7/2020 14:33   CCV6 1

1/7/2020 14:39   CCB6 1

1/7/2020 14:42   IP200106-4MB 10
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File Name: 059SMPL_
AnalRunID: IM200107-10A1
CalibRefID: IM200107-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 1/7/2020

1/7/2020 14:45   IM200106-4LCS 10

1/7/2020 14:51   1912494-3 10

1/7/2020 14:54   1912494-3SER 50

1/7/2020 14:57   1912494-3MS 10

1/7/2020 15:00   1912494-3MSD 10

1/7/2020 15:03   1912494-3A 10

1/7/2020 15:09   1912494-7 10

1/7/2020 15:12   1912494-11 10

1/7/2020 15:15   1912494-16 10

1/7/2020 15:21   CCV7 1

1/7/2020 15:27   CCB7 1

1/7/2020 15:30   1912494-17 10

1/7/2020 15:32   1912494-23 10

1/7/2020 15:35   1912504-10 10

1/7/2020 15:38   1912504-11 10

1/7/2020 15:41   2001018-10 10

1/7/2020 15:44   2001018-11 10

1/7/2020 15:50   CCV8 1

1/7/2020 15:56   CCB8 1

1/7/2020 15:59   IP200106-3MB 10

1/7/2020 16:02   IM200106-3LCS 10

1/7/2020 16:05   IM200106-3LCSD 10

1/7/2020 16:11   1912382-1 10

1/7/2020 16:14   1912382-3 10

1/7/2020 16:17   1912382-5 10

1/7/2020 16:20   1912382-7 10

1/7/2020 16:23   1912382-9 10

1/7/2020 16:26   1912382-11 10

1/7/2020 16:29   1912382-13 10

1/7/2020 16:35   RINSE 1

1/7/2020 16:38   RINSE 1

1/7/2020 16:41   CCV9 1

1/7/2020 16:47   CCB9 1

1/7/2020 16:50   1912382-14 10

1/7/2020 16:53   1912382-15 10
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File Name: 094SMPL_
AnalRunID: IM200107-10A1
CalibRefID: IM200107-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 1/7/2020

1/7/2020 16:56   1912382-16 10

1/7/2020 16:59   1912382-18 10

1/7/2020 17:02   1912382-20 10

1/7/2020 17:05   1912382-22 10

1/7/2020 17:08   1912382-24 10

1/7/2020 17:14   RINSE 1

1/7/2020 17:17   RINSE 1

1/7/2020 17:20   CCV10 1

1/7/2020 17:25   CCB10 1

1/7/2020 17:29   IP200106-2MB 10

1/7/2020 17:32   IM200106-2LCS 10

1/7/2020 17:37   2001021-5 10

1/7/2020 17:40   2001022-4 10

1/7/2020 17:43   2001022-7 10

1/7/2020 17:46   2001023-5 10

1/7/2020 17:49   2001023-5SER 50

1/7/2020 17:52   2001023-5MS 10

1/7/2020 17:55   2001023-5MSD 10

1/7/2020 17:58   2001023-5A 10

1/7/2020 18:04   CCV11 1

1/7/2020 18:10   CCB11 1

1/7/2020 18:13   2001024-5 10

1/7/2020 18:16   2001024-7 10

1/7/2020 18:19   2001024-14 10

1/7/2020 18:22   2001025-1 10

1/7/2020 18:25   2001025-4 10

1/7/2020 18:28   2001025-7 10

1/7/2020 18:31   2001025-11 10

1/7/2020 18:34   2001025-22 10

1/7/2020 18:37   2001026-11 10

1/7/2020 18:40   2001026-15 10

1/7/2020 18:46   CCV12 1

1/7/2020 18:52   CCB12 1

1/7/2020 18:55   2001026-20 10

1/7/2020 18:58   2001027-1 10
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File Name: 129SMPL_
AnalRunID: IM200107-10A1
CalibRefID: IM200107-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 1/7/2020

1/7/2020 19:01   2001027-4 10

1/7/2020 19:04   2001028-5 10

1/7/2020 19:10   CCV13 1

1/7/2020 19:16   CCB13 1

1/7/2020 19:19   IP200106-1MB 10

1/7/2020 19:22   IM200106-1LCS 10

SB-FL-B2R-025-1.0-1.5-12112 1/7/2020 19:28   1912259-1 10

SB-FL-B2R-025-1.0-1.5-12112 1/7/2020 19:31   1912259-1SER 50

SB-FL-B2R-025-1.0-1.5-12112 1/7/2020 19:34   1912259-1MS 10

SB-FL-B2R-025-1.0-1.5-12112 1/7/2020 19:37   1912259-1MSD 10

SB-FL-B2R-025-1.0-1.5-12112 1/7/2020 19:40   1912259-1A 10

SB-FL-B2R-025-1.0-1.5-12112 1/7/2020 19:45   1912259-2 10

SB-FL-B2R-014-1.0-1.5-12112 1/7/2020 19:48   1912259-3 10

SB-FL-B2R-005-1.0-1.5-12112 1/7/2020 19:51   1912259-4 10

1/7/2020 19:57   RINSE 1

1/7/2020 20:00   CCV14 1

1/7/2020 20:06   CCB14 1

1/7/2020 20:09   1912260-1 10

1/7/2020 20:12   1912260-2 10

1/7/2020 20:15   1912260-2SER 50

1/7/2020 20:18   1912260-2MS 10

1/7/2020 20:21   1912260-2MSD 10

1/7/2020 20:24   1912260-2A 10

1/7/2020 20:30   1912260-3 10

1/7/2020 20:33   1912260-4 10

1/7/2020 20:36   1912395-1 10

1/7/2020 20:39   1912395-2 10

1/7/2020 20:45   RINSE 1

1/7/2020 20:48   CCV15 1

1/7/2020 20:54   CCB15 1

1/7/2020 20:57   1912395-3 10

1/7/2020 21:00   1912441-1 10

1/7/2020 21:03   1912441-2 10

1/7/2020 21:06   1912441-3 10

1/7/2020 21:09   1912444-1 10
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File Name: 164SMPL_
AnalRunID: IM200107-10A1
CalibRefID: IM200107-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 1/7/2020

1/7/2020 21:12   1912444-2 10

1/7/2020 21:15   1912444-3 10

1/7/2020 21:18   1912444-4 10

1/7/2020 21:24   RINSE 1

1/7/2020 21:27   RINSE 1

1/7/2020 21:30   RINSE 1

1/7/2020 21:33   RINSE 1

1/7/2020 21:36   CCV16 1

1/7/2020 21:42   CCB16 1

1/7/2020 21:45   RINSE 1

1/7/2020 21:48   RINSE 1

1/7/2020 21:51   RINSE 1

1/7/2020 21:53   RINSE 1

1/7/2020 21:56   RINSE 1

1/7/2020 21:59   RINSE 1

1/7/2020 22:02   RINSE 1

1/7/2020 22:05   RINSE 1

1/7/2020 22:08   RINSE 1

1/7/2020 22:11   RINSE 1

1/7/2020 22:14   RINSE 1
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File Name: 001CALB.
AnalRunID: IM191227-10A1
CalibRefID: IM191227-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/27/2019

12/27/2019 10:51   RINSE 1

12/27/2019 10:54   RINSE 1

12/27/2019 10:57   RINSE 1

12/27/2019 11:00   RINSE 1

12/27/2019 11:03   RINSE 1

12/27/2019 11:09   RINSE 1

12/27/2019 11:15   BLANK 1

12/27/2019 11:21   H/1000 1

12/27/2019 11:27   H/100 1

12/27/2019 11:33   H/10 1

12/27/2019 11:39   HIGH 1

12/27/2019 11:56   ICV 1

12/27/2019 12:02   ICB 1

12/27/2019 12:08   LIV 1

12/27/2019 12:11   ICSA1 1

12/27/2019 12:17   ICSAB1 1

12/27/2019 12:23   CCV1 1

12/27/2019 12:29   CCB1 1

12/27/2019 12:32   IP191223-3MB 1

12/27/2019 12:35   IM191223-3LCS 1

12/27/2019 12:38   IM191223-3LCSD 1

12/27/2019 12:44   1912409-1 1

12/27/2019 12:47   1912409-2 1

12/27/2019 12:50   1912409-3 1

12/27/2019 12:55   CCV2 1

12/27/2019 13:01   CCB2 1

12/27/2019 13:04   IP191223-1MB 10

12/27/2019 13:07   IM191223-1LCS 10

12/27/2019 13:13   1912142-2 10

12/27/2019 13:16   1912142-2SER 50

12/27/2019 13:19   1912142-2MS 10

12/27/2019 13:22   1912142-2MSD 10

12/27/2019 13:25   1912142-2A 10

12/27/2019 13:31   1912142-3 10

12/27/2019 13:34   1912142-5 10
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File Name: 026SMPL_
AnalRunID: IM191227-10A1
CalibRefID: IM191227-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/27/2019

12/27/2019 13:37   1912142-6 10

12/27/2019 13:43   CCV3 1

12/27/2019 13:49   CCB3 1

12/27/2019 13:52   1912157-4 10

12/27/2019 13:55   1912157-5 10

12/27/2019 13:58   1912157-11 10

12/27/2019 14:01   1912157-12 10

12/27/2019 14:04   1912186-1 10

12/27/2019 14:07   1912186-2 10

12/27/2019 14:10   1912187-1 10

12/27/2019 14:13   1912187-2 10

12/27/2019 14:19   CCV4 1

12/27/2019 14:25   CCB4 1

12/27/2019 14:28   IP191223-4MB 10

12/27/2019 14:31   IM191223-4LCS 10

12/27/2019 14:37   1912183-1 10

12/27/2019 14:40   1912183-2 10

12/27/2019 14:43   1912183-3 10

12/27/2019 14:46   1912183-3SER 50

12/27/2019 14:49   1912183-3MS 10

12/27/2019 14:52   1912183-3MSD 10

12/27/2019 14:55   1912183-3A 10

12/27/2019 15:01   1912183-4 10

12/27/2019 15:07   CCV5 1

12/27/2019 15:12   CCB5 1

12/27/2019 15:15   1912183-5 10

12/27/2019 15:18   1912183-6 10

12/27/2019 15:21   1912183-7 10

12/27/2019 15:24   1912183-8 10

12/27/2019 15:27   1912183-9 10

12/27/2019 15:30   1912183-10 10

12/27/2019 15:33   1912183-13 10

12/27/2019 15:36   1912183-14 10

12/27/2019 15:39   1912183-15 10

12/27/2019 15:42   1912183-16 10
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File Name: 061SMPL_
AnalRunID: IM191227-10A1
CalibRefID: IM191227-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/27/2019

12/27/2019 15:48   CCV6 1

12/27/2019 15:54   CCB6 1

12/27/2019 15:57   1912183-17 10

12/27/2019 16:00   1912183-18 10

12/27/2019 16:03   1912224-1 10

12/27/2019 16:06   1912224-2 10

12/27/2019 16:09   1912224-3 10

12/27/2019 16:12   1912224-4 10

12/27/2019 16:18   RINSE 1

12/27/2019 16:21   RINSE 1

12/27/2019 16:24   CCV7 1

12/27/2019 16:30   CCB7 1

12/27/2019 16:33   IP191223-6MB 10

12/27/2019 16:36   IM191223-6LCS 10

12/27/2019 16:42   1912223-1 10

12/27/2019 16:45   1912223-2 10

12/27/2019 16:48   1912262-2 10

12/27/2019 16:51   1912262-2SER 50

12/27/2019 16:54   1912262-2MS 10

12/27/2019 16:57   1912262-2MSD 10

12/27/2019 17:00   1912262-2A 10

12/27/2019 17:06   1912262-3 10

12/27/2019 17:11   CCV8 1

12/27/2019 17:17   CCB8 1

12/27/2019 17:20   1912265-1 10

12/27/2019 17:23   1912265-2 10

12/27/2019 17:26   1912314-1 10

12/27/2019 17:29   1912314-2 10

12/27/2019 17:32   1912316-1 10

12/27/2019 17:35   1912316-2 10

12/27/2019 17:38   1912316-3 10

12/27/2019 17:41   1912316-4 10

12/27/2019 17:44   1912319-1 10

12/27/2019 17:47   1912319-2 10

12/27/2019 17:53   CCV9 1
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File Name: 096SMPL_
AnalRunID: IM191227-10A1
CalibRefID: IM191227-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/27/2019

12/27/2019 17:59   CCB9 1

12/27/2019 18:02   1912338-1 10

12/27/2019 18:05   1912338-2 10

12/27/2019 18:08   1912338-6 10

12/27/2019 18:11   1912338-7 10

12/27/2019 18:14   1912338-8 10

12/27/2019 18:17   1912338-9 10

12/27/2019 18:23   RINSE 1

12/27/2019 18:26   RINSE 1

12/27/2019 18:29   CCV10 1

12/27/2019 18:35   CCB10 1

12/27/2019 18:38   IP191223-5MB 10

12/27/2019 18:41   IM191223-5LCS 10

12/27/2019 18:47   1912222-1 10

12/27/2019 18:50   1912222-2 10

12/27/2019 18:53   1912222-3 10

12/27/2019 18:56   1912222-4 10

12/27/2019 18:59   1912222-6 10

12/27/2019 19:02   1912222-7 10

12/27/2019 19:05   1912222-8 10

12/27/2019 19:08   1912222-9 10

12/27/2019 19:14   CCV11 1

12/27/2019 19:20   CCB11 1

12/27/2019 19:23   1912222-11 10

12/27/2019 19:26   1912222-11SER 50

12/27/2019 19:29   1912222-11MS 10

12/27/2019 19:32   1912222-11MSD 10

12/27/2019 19:35   1912222-11A 10

12/27/2019 19:41   1912222-12 10

12/27/2019 19:44   1912225-2 10

12/27/2019 19:47   1912225-3 10

12/27/2019 19:50   1912261-6 10

12/27/2019 19:53   1912261-7 10

12/27/2019 19:59   CCV12 1

12/27/2019 20:05   CCB12 1
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File Name: 131SMPL_
AnalRunID: IM191227-10A1
CalibRefID: IM191227-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/27/2019

12/27/2019 20:08   1912390-1 10

12/27/2019 20:11   1912390-2 10

12/27/2019 20:13   1912390-3 10

12/27/2019 20:16   1912390-4 10

12/27/2019 20:19   1912390-5 10

12/27/2019 20:22   1912390-6 10

12/27/2019 20:28   RINSE 1

12/27/2019 20:31   RINSE 1

12/27/2019 20:34   CCV13 1

12/27/2019 20:40   CCB13 1

12/27/2019 20:43   IP191226-4MB 10

12/27/2019 20:46   IM191226-4LCS 10

12/27/2019 20:52   1912339-1 10

12/27/2019 20:55   1912339-2 10

12/27/2019 20:58   1912340-1 10

12/27/2019 21:01   1912340-2 10

12/27/2019 21:04   1912340-3 10

12/27/2019 21:07   1912340-3SER 50

12/27/2019 21:10   1912340-3MS 10

12/27/2019 21:13   1912340-3MSD 10

12/27/2019 21:19   CCV14 1

12/27/2019 21:25   CCB14 1

12/27/2019 21:28   1912340-3A 10

12/27/2019 21:34   1912341-1 10

12/27/2019 21:37   1912341-2 10

12/27/2019 21:40   1912366-3 10

12/27/2019 21:43   1912366-4 10

12/27/2019 21:46   1912392-3 10

12/27/2019 21:49   1912392-4 10

12/27/2019 21:52   1912392-5 10

12/27/2019 21:55   1912392-6 10

12/27/2019 22:01   RINSE 1

12/27/2019 22:04   RINSE 1

12/27/2019 22:07   CCV15 1

12/27/2019 22:13   CCB15 1
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File Name: 166SMPL_
AnalRunID: IM191227-10A1
CalibRefID: IM191227-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/27/2019

12/27/2019 22:16   IP191220-2MB 10

12/27/2019 22:19   IM191220-2LCS 10

12/27/2019 22:25   1912092-1 10

12/27/2019 22:28   1912092-1SER 50

12/27/2019 22:31   1912092-1MS 10

12/27/2019 22:34   1912092-1MSD 10

12/27/2019 22:37   1912092-1A 10

12/27/2019 22:43   1912092-2 10

12/27/2019 22:46   1912092-4 10

12/27/2019 22:49   1912092-5 10

12/27/2019 22:55   CCV16 1

12/27/2019 23:00   CCB16 1

12/27/2019 23:03   1912171-61 10

12/27/2019 23:06   1912171-62 10

12/27/2019 23:09   1912171-63 10

12/27/2019 23:12   1912171-64 10

12/27/2019 23:15   1912171-65 10

12/27/2019 23:18   1912171-65SER 50

12/27/2019 23:21   1912171-65MS 10

12/27/2019 23:24   1912171-65MSD 10

12/27/2019 23:27   1912171-65A 10

12/27/2019 23:33   1912171-66 10

12/27/2019 23:39   CCV17 1

12/27/2019 23:45   CCB17 1

12/27/2019 23:48   1912171-67 10

12/27/2019 23:51   1912171-68 10

SB-FL-B2R-005-1.0-1.5-12112 12/27/2019 23:54   1912259-5 10

12/27/2019 23:57   1912260-5 10

12/28/2019 00:03   RINSE 1

12/28/2019 00:06   RINSE 1

12/28/2019 00:09   CCV18 1

12/28/2019 00:15   CCB18 1

12/28/2019 00:18   FP191220-2MB 10

12/28/2019 00:21   IP191223-2MB 10

12/28/2019 00:24   IM191223-2LCS 10
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File Name: 201SMPL_
AnalRunID: IM191227-10A1
CalibRefID: IM191227-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/28/2019

12/28/2019 00:27   1912388-1 10

12/28/2019 00:30   1912389-1 10

12/28/2019 00:33   1912389-1SER 50

12/28/2019 00:36   1912389-1MS 10

12/28/2019 00:39   1912389-1MSD 10

12/28/2019 00:42   1912389-1A 10

12/28/2019 00:45   1912396-1 10

12/28/2019 00:48   CCV19 1

12/28/2019 00:54   CCB19 1

12/28/2019 00:57   1912396-2 10

12/28/2019 01:00   1912396-3 10

12/28/2019 01:03   1912424-1 10

12/28/2019 01:06   1912424-2 10

12/28/2019 01:09   RINSE 1

12/28/2019 01:12   RINSE 1

12/28/2019 01:15   CCV20 1

12/28/2019 01:21   CCB20 1

12/28/2019 01:24   IP191226-3MB 10

12/28/2019 01:27   IM191226-3LCS 10

12/28/2019 01:33   1912359-1 10

12/28/2019 01:36   1912359-1SER 50

12/28/2019 01:39   1912359-1MS 10

12/28/2019 01:42   1912359-1MSD 10

12/28/2019 01:45   1912359-1A 10

12/28/2019 01:51   1912359-4 10

12/28/2019 01:54   1912359-8 10

12/28/2019 01:57   ZZZ 1

12/28/2019 02:03   CCV21 1

12/28/2019 02:08   CCB21 1

12/28/2019 02:11   1912398-10 10

12/28/2019 02:14   1912398-10SER 50

12/28/2019 02:17   1912398-10MS 10

12/28/2019 02:20   1912398-10MSD 10

12/28/2019 02:23   1912398-10A 10

12/28/2019 02:29   1912398-11 10
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File Name: 236SMPL_
AnalRunID: IM191227-10A1
CalibRefID: IM191227-10A1

Instrument ID: ICPMS2

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 12/28/2019

12/28/2019 02:32   ZZZ 1

12/28/2019 02:35   ZZZ 1

12/28/2019 02:41   RINSE 1

12/28/2019 02:44   RINSE 1

12/28/2019 02:47   RINSE 1

12/28/2019 02:50   RINSE 1

12/28/2019 02:53   CCV22 1

12/28/2019 02:59   CCB22 1

12/28/2019 03:02   RINSE 1

12/28/2019 03:05   RINSE 1

12/28/2019 03:08   RINSE 1

12/28/2019 03:11   RINSE 1

12/28/2019 03:14   RINSE 1

12/28/2019 03:17   RINSE 1

12/28/2019 03:20   RINSE 1

12/28/2019 03:23   RINSE 1

12/28/2019 03:26   RINSE 1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW7470A    

Mercury

Date Analyzed: 19-Dec-19

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 19-Dec-19

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG191219-2
% Moisture: N/A

ml
ml

Run ID: HG191219-2A2
QCBatchID: HG191219-2-1

Method Blank

Lab ID: HG191219-2MB

MG/LResult Units:

File Name: HG191219-2

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.00021 0.000060.00006 U
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW7470A    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/19/2019

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 12/19/2019

Sample Aliquot: 20
Final Volume: 20

Prep Batch: HG191219-2
% Moisture: N/A

ml
ml

Run ID: HG191219-2A2
QCBatchID: HG191219-2-1

Lab ID: HG191219-2LCS

MG/LResult Units:
Clean DF: 1

File Name: HG191219-2Prep Method: METHOD

MERCURY 0.001 0.00020.000989 99 80 - 120%7439-97-6
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Prep Batch ID:  HG191219-2

Start Date: 12/19/19
Start Time: 7:05

End Date: 12/19/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 12/19/19

Time Validated: 10:31

Batch Created By: afs

Date Created: 12/19/19

Time Created: 7:05Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191219-2-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB WATER NONE 1XXXXXX 20 20 1912113XXXXXXHG191219-2

LCS WATER NONE 1XXXXXX 20 20 1912113XXXXXXHG191219-2

MS WATER NONE 1XXXXXX 20 20 1912113XXXXXX1912113-1

MS WATER NONE 1XXXXXX 20 20 1912117XXXXXX1912117-8

MSD WATER NONE 1XXXXXX 20 20 1912113XXXXXX1912113-1

MSD WATER NONE 1XXXXXX 20 20 1912117XXXXXX1912117-8

SMP WATER NONE 1XXXXXX 20 20 1912026XXXXXX1912026-14

SMP WATER NONE 1XXXXXX 20 20 1912113XXXXXX1912113-1

SMP WATER NONE 1XXXXXX 20 20 1912113XXXXXX1912113-3

SMP WATER NONE 1XXXXXX 20 20 1912113XXXXXX1912113-4

SMP WATER NONE 1XXXXXX 20 20 1912117XXXXXX1912117-15

SMP WATER NONE 1XXXXXX 20 20 1912117XXXXXX1912117-17

SMP WATER NONE 1XXXXXX 20 20 1912117XXXXXX1912117-19

SMP WATER NONE 1XXXXXX 20 20 1912117XXXXXX1912117-5

SMP WATER NONE 1XXXXXX 20 20 1912117XXXXXX1912117-8

SMP WATER NONE 112/11/2019 20 20 1912259SB-FL-B2R-005-1.0-1.5-12112011912259-5

SMP WATER NONE 1XXXXXX 20 20 1912260XXXXXX1912260-5

SMP WATER NONE 1XXXXXX 20 20 1912266XXXXXX1912266-14

SMP WATER NONE 1XXXXXX 20 20 1912266XXXXXX1912266-16

SMP WATER NONE 1XXXXXX 20 20 1912266XXXXXX1912266-18

SMP WATER NONE 1XXXXXX 20 20 1912266XXXXXX1912266-5

SMP WATER NONE 1XXXXXX 20 20 1912266XXXXXX1912266-8
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Prep Batch ID:  HG191219-2

Start Date: 12/19/19
Start Time: 7:05

End Date: 12/19/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 12/19/19

Time Validated: 10:31

Batch Created By: afs

Date Created: 12/19/19

Time Created: 7:05Initial Volume Units: ml

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 2 of 2 Thursday, January 09, 2020Date Printed:
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7470

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Run ID: HG191219-2A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.000988 99 90 - 110ICV Initial Calibration 12/19/2019 14:37

N/A0.002 0.00020.00193 96 80 - 120CCV1 Continuing Calibration 12/19/2019 15:05

N/A0.002 0.00020.00195 97 80 - 120CCV2 Continuing Calibration 12/19/2019 15:36

N/A0.002 0.00020.00198 99 80 - 120CCV3 Continuing Calibration 12/19/2019 16:01

N/A0.002 0.00020.00193 97 80 - 120CCV4 Continuing Calibration 12/19/2019 16:27
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7470

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Run ID: HG191219-2A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U12/19/2019Initial Calibration 14:39

CCB1 0.0000707 0.0002 U12/19/2019Continuing Calibration 15:07

CCB2 0.0000707 0.0002 U12/19/2019Continuing Calibration 15:38

CCB3 0.0000707 0.0002 U12/19/2019Continuing Calibration 16:04

CCB4 0.0000707 0.0002 U12/19/2019Continuing Calibration 16:29
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6
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File Name: HG191219-2
AnalRunID: HG191219-2A1
CalibRefID: HG191219-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/19/2019

12/19/2019 14:04CA

12/19/2019 14:06StanDUP

12/19/2019 14:08StanDUP

12/19/2019 14:10StanDUP

12/19/2019 14:13StanDUP

12/19/2019 14:15StanDUP

12/19/2019 14:17ZZZ 1

12/19/2019 14:34StanDUP

12/19/2019 14:37ICV 1

12/19/2019 14:39ICB 1

12/19/2019 14:41CRA1 1

12/19/2019 14:43IPC 1

12/19/2019 14:45ZZZ 1

12/19/2019 14:49HG191219-1MB 1

12/19/2019 14:51HG191219-1LCS 1

12/19/2019 14:54HG191219-1LCS 1

12/19/2019 14:561909157-1 1

12/19/2019 14:58HG191219-2MB 1

12/19/2019 15:00EX191216-5MB 1

12/19/2019 15:02HG191219-2LCS 1

12/19/2019 15:05CCV1 1

12/19/2019 15:07CCB1 1

12/19/2019 15:091912026-14 1

12/19/2019 15:111912113-1 1

12/19/2019 15:131912113-1MS 1

12/19/2019 15:171912113-1MSD 1

12/19/2019 15:201912113-3 1

12/19/2019 15:221912113-4 1

12/19/2019 15:241912117-5 1

12/19/2019 15:261912117-8 1

12/19/2019 15:281912117-8MS 1

12/19/2019 15:331912117-8MSD 1

12/19/2019 15:36CCV2 1

12/19/2019 15:38CCB2 1

12/19/2019 15:401912117-15 1
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File Name: HG191219-2
AnalRunID: HG191219-2A1
CalibRefID: HG191219-2A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/19/2019

12/19/2019 15:421912117-17 1

12/19/2019 15:441912117-19 1

12/19/2019 15:461912121-2 1

12/19/2019 15:491912258-2 1

SB-FL-B2R-005-1.0-1.5-12112 12/19/2019 15:511912259-5 1

12/19/2019 15:531912260-5 1

12/19/2019 15:551912266-5 1

12/19/2019 15:571912266-8 1

12/19/2019 15:591912266-14 1

12/19/2019 16:01CCV3 1

12/19/2019 16:04CCB3 1

12/19/2019 16:061912266-16 1

12/19/2019 16:081912266-18 1

12/19/2019 16:101912276-3 1

12/19/2019 16:12HG191219-3MB 1

12/19/2019 16:14FP191212-3MB 1

12/19/2019 16:16HG191219-3LCS 1

12/19/2019 16:191912063-2 1

12/19/2019 16:211912063-2MS 1

12/19/2019 16:231912063-2MSD 1

12/19/2019 16:251912063-3 1

12/19/2019 16:27CCV4 1

12/19/2019 16:29CCB4 1

12/19/2019 16:32ZZZ 1

12/19/2019 16:34ZZZ 1

12/19/2019 16:36ZZZ 1

12/19/2019 16:38ZZZ 1

12/19/2019 16:40ZZZ 1

12/19/2019 16:42ZZZ 1
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW7471B    

Mercury

Date Analyzed: 18-Dec-19

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 17-Dec-19

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191217-1
% Moisture: N/A

g
ml

Run ID: HG191218-1A2
QCBatchID: HG191217-1-1

Method Blank

Lab ID: HG191217-1MB

MG/KGResult Units:

File Name: HG191218-1

Clean DF: 1

ALS -- Fort Collins

CASNO Target Analyte DF Result Reporting 
Limit

Result 
Qualifier

MDL

7439-97-6 MERCURY 0.0331 0.00006-0.0032 J
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW7471B    

Mercury

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS 
Result

Reporting 
Limit

Result 
Qualifier

Spike 
Added

LCS % 
Rec.

Control 
Limits

Date Analyzed: 12/18/2019

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 12/17/2019

Sample Aliquot: 0.6
Final Volume: 100

Prep Batch: HG191217-1
% Moisture: N/A

g
ml

Run ID: HG191218-1A2
QCBatchID: HG191217-1-1

Lab ID: HG191217-1LCS

MG/KGResult Units:
Clean DF: 1

File Name: HG191218-1Prep Method: METHOD

MERCURY 0.167 0.03330.163 98 80 - 120%7439-97-6
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Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Method SW7471B    
Mercury

Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins

Target Analyte MS 
Result

Reporting 
Limit

MS 
Qual

Spike 
Added

MS % 
Rec.

Control 
Limits

Sample 
Result

Samp 
Qual

CASNO

Date Analyzed: 18-Dec-19

Date Collected: 11-Dec-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Dec-19

Sample Aliquot: 0.606
Final Volume: 100

Prep Batch: HG191217-1
% Moisture: 1.5

g
ml

Run ID: HG191218-1A2
QCBatchID: HG191217-1-1

LabID: 1912259-1MS
Field ID: SB-FL-B2R-025-1.0-1.5-121

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191218-1

MERCURY 0.3350.0335 102 80 - 120%7439-97-6 0.042 0.384

Target Analyte Spike 
Added

Reporting 
Limit

MSD % 
Rec.

RPD 
Limit

RPDMSD 
Result

MSD 
Qual

CASNO

Date Analyzed: 18-Dec-19

Date Collected: 11-Dec-19

Sample Matrix: SOIL

Cleanup: NONE
Basis: Dry Weight

Date Extracted: 17-Dec-19

Sample Aliquot: 0.604
Final Volume: 100

Prep Batch: HG191217-1
% Moisture: 1.5

g
ml

Run ID: HG191218-1A2
QCBatchID: HG191217-1-1

LabID: 1912259-1MSD
Field ID: SB-FL-B2R-025-1.0-1.5-121

Result Units: MG/KG

Prep Method: METHOD

File Name: HG191218-1

MERCURY 200.0336 17439-97-6 1030.388 0.336
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Prep Batch ID:  HG191217-1

Start Date: 12/17/19
Start Time: 9:08

End Date: 12/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 12/17/19

Time Validated: 11:16

Batch Created By: afs

Date Created: 12/17/19

Time Created: 9:08Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Batch ID: HG191217-1-1

Lab ID
QC 

Type Matrix
Initial 
Wt/Vol

Final 
Wt/Vol

Cleanup 
Method

Cleanup 
DF

Date 
Collected

Order 
NumberField ID

MB SOIL NONE 1XXXXXX 0.6 100 1912259XXXXXXHG191217-1

LCS SOIL NONE 1XXXXXX 0.6 100 1912259XXXXXXHG191217-1

MS SOIL NONE 112/11/2019 0.606 100 1912259SB-FL-B2R-025-1.0-1.5-12112011912259-1

MSD SOIL NONE 112/11/2019 0.604 100 1912259SB-FL-B2R-025-1.0-1.5-12112011912259-1

SMP SOIL NONE 1XXXXXX 0.608 100 1912098XXXXXX1912098-3

SMP SOIL NONE 1XXXXXX 0.602 100 1912098XXXXXX1912098-7

SMP SOIL NONE 1XXXXXX 0.607 100 1912100XXXXXX1912100-21

SMP SOIL NONE 1XXXXXX 0.604 100 1912101XXXXXX1912101-17

SMP SOIL NONE 1XXXXXX 0.607 100 1912101XXXXXX1912101-24

SMP SOIL NONE 1XXXXXX 0.609 100 1912101XXXXXX1912101-4

SMP SOIL NONE 1XXXXXX 0.609 100 1912102XXXXXX1912102-3

SMP SOIL NONE 1XXXXXX 0.601 100 1912103XXXXXX1912103-1

SMP SOIL NONE 1XXXXXX 0.616 100 1912103XXXXXX1912103-11

SMP SOIL NONE 1XXXXXX 0.602 100 1912103XXXXXX1912103-3

SMP SOIL NONE 1XXXXXX 0.604 100 1912103XXXXXX1912103-6

SMP SOIL NONE 1XXXXXX 0.603 100 1912104XXXXXX1912104-3

SMP SOIL NONE 1XXXXXX 0.612 100 1912105XXXXXX1912105-8

SMP SOIL NONE 1XXXXXX 0.601 100 1912106XXXXXX1912106-4

SMP SOIL NONE 112/11/2019 0.605 100 1912259SB-FL-B2R-025-1.0-1.5-12112011912259-1

SMP SOIL NONE 112/11/2019 0.601 100 1912259SB-FL-B2R-025-1.0-1.5-12112011912259-2

SMP SOIL NONE 112/11/2019 0.606 100 1912259SB-FL-B2R-014-1.0-1.5-12112011912259-3

SMP SOIL NONE 112/11/2019 0.603 100 1912259SB-FL-B2R-005-1.0-1.5-12112011912259-4

Page 1 of 2 Thursday, January 09, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Prep Batch ID:  HG191217-1

Start Date: 12/17/19
Start Time: 9:08

End Date: 12/17/19
End Time: 18:00

Prep Analyst: Alicia F. Sowell

Comments:

Concentration Method: NONE

Validated By: afs

Date Validated: 12/17/19

Time Validated: 11:16

Batch Created By: afs

Date Created: 12/17/19

Time Created: 9:08Initial Volume Units: g

Final Volume Units: ml

Extract Method: METHOD

QC Types

CAR Carrier reference sample DLS Detection Limit Standard

DUP Laboratory Duplicate LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicat LODV Limit of Detection Verification

LOQV Limit of Quantitation Verification MB Method Blank

MS Laboratory Matrix Spike MSD Laboratory Matrix Spike Duplicate

REP Sample replicate RVS Reporting Level Verification Standar

SMP Field Sample SYS Sample Yield Spike

Page 2 of 2 Thursday, January 09, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Lab ID Verification Type Result

Result Units:

Reporting 
Limit

Result 
Qualifier

Spike 
Added

% Rec. Control 
Limits

 MERCURY
Method SW7471

Calibration Verifications

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Run ID: HG191218-1A2

MG/L

Date 
Analyzed

Time 
Analyzed

ALS -- Fort Collins

N/A0.001 0.00020.000960 96 90 - 110ICV Initial Calibration 12/18/2019 11:19

N/A0.002 0.00020.00205 103 80 - 120CCV1 Continuing Calibration 12/18/2019 11:50

N/A0.002 0.00020.00207 104 80 - 120CCV2 Continuing Calibration 12/18/2019 12:22

N/A0.002 0.00020.00218 109 80 - 120CCV3 Continuing Calibration 12/18/2019 12:45

N/A0.002 0.00020.00215 108 80 - 120CCV4 Continuing Calibration 12/18/2019 12:58

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: hg1912259-1

LIMS Version:  7.001
ALS -- Fort Collins
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Lab ID Result Reporting 
Limit

Flag

Result Units:

Date 
Analyzed

Verification Type

 MERCURY
Method SW7471

Calibration Blanks

Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Run ID: HG191218-1A2
MG/L

Time 
Analyzed

ALS -- Fort Collins

ICB 0.0000707 0.0002 U12/18/2019Initial Calibration 11:21

CCB1 0.0000707 0.0002 U12/18/2019Continuing Calibration 11:52

CCB2 0.0000707 0.0002 U12/18/2019Continuing Calibration 12:24

CCB3 0.0000707 0.0002 U12/18/2019Continuing Calibration 12:47

CCB4 0.0000707 0.0002 U12/18/2019Continuing Calibration 13:00

Page 1 of 1Thursday, January 09, 2020Date Printed:

Data Package ID: hg1912259-1

LIMS Version:  7.001
ALS -- Fort Collins
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Lab Name:

Client Name: Jacobs Engineering

ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Metals Linear Ranges

Active Date: 07/24/2016

Expiration Date: 10/22/2020

Instrument ID: CETAC7500

ALS -- Fort Collins

CASNO Target Analyte Concentration
 (ppm)

MERCURY 0.017439-97-6

Page 1 of 1Thursday, January 09, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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File Name: HG191218-1
AnalRunID: HG191218-1A1
CalibRefID: HG191218-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/18/2019

12/18/2019 11:04CA

12/18/2019 11:06StanDUP

12/18/2019 11:08StanDUP

12/18/2019 11:10StanDUP

12/18/2019 11:12StanDUP

12/18/2019 11:14StanDUP

12/18/2019 11:17StanDUP

12/18/2019 11:19ICV 1

12/18/2019 11:21ICB 1

12/18/2019 11:24CRA1 1

12/18/2019 11:26HG191217-1MB 1

12/18/2019 11:28HG191217-1LCS 1

12/18/2019 11:37ZZZ 1

12/18/2019 11:391912098-3 1

12/18/2019 11:421912098-7 1

12/18/2019 11:441912100-21 1

12/18/2019 11:461912101-4 1

12/18/2019 11:481912101-17 1

12/18/2019 11:50CCV1 1

12/18/2019 11:52CCB1 1

12/18/2019 11:541912101-24 1

12/18/2019 11:571912102-3 1

12/18/2019 11:591912103-1 1

12/18/2019 12:011912103-3 1

12/18/2019 12:031912103-6 1

12/18/2019 12:051912103-11 1

12/18/2019 12:131912046-1 20000

12/18/2019 12:151912105-8 1

12/18/2019 12:171912106-4 1

SB-FL-B2R-025-1.0-1.5-12112 12/18/2019 12:191912259-1 1

12/18/2019 12:22CCV2 1

12/18/2019 12:24CCB2 1

SB-FL-B2R-025-1.0-1.5-12112 12/18/2019 12:261912259-1MS 1

SB-FL-B2R-025-1.0-1.5-12112 12/18/2019 12:281912259-1MSD 1

SB-FL-B2R-025-1.0-1.5-12112 12/18/2019 12:301912259-2 1

Page 1 of 2 Thursday, January 09, 2020Date Printed:

Data Package ID: HG1912259-1

LIMS Version:  7.001
ALS -- Fort Collins
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File Name: HG191218-1
AnalRunID: HG191218-1A1
CalibRefID: HG191218-1A1

Instrument ID: CETAC7500

Field ID Date 
Analyzed

Time 
AnalyzedComment

Lab ID
DF

Mercury Run Log -- 12/18/2019

SB-FL-B2R-014-1.0-1.5-12112 12/18/2019 12:321912259-3 1

SB-FL-B2R-005-1.0-1.5-12112 12/18/2019 12:351912259-4 1

12/18/2019 12:37HG191217-2MB 1

12/18/2019 12:39HG191217-2LCS 1

12/18/2019 12:411912260-1 1

12/18/2019 12:431912260-2 1

12/18/2019 12:45CCV3 1

12/18/2019 12:47CCB3 1

12/18/2019 12:501912260-2MS 1

12/18/2019 12:521912260-2MSD 1

12/18/2019 12:541912260-3 1

12/18/2019 12:561912260-4 1

12/18/2019 12:58CCV4 1

12/18/2019 13:00CCB4 1

Page 2 of 2 Thursday, January 09, 2020Date Printed:

Data Package ID: HG1912259-1

LIMS Version:  7.001
ALS -- Fort Collins
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Gamma Spectroscopy 

Case Narrative 
 

Jacobs Engineering 
FCUP Navajo Nation -- 693684CH.TT.05.02 

Work Order Number:  1912259 
 
1. This report consists of the analytical results for four soil samples received by ALS on 12/12/2019. 
 
2. These samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans on 12/17/2019 and stored for at least 22 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
12/08/2019 is at least 98.15%. Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny ingrowth for these samples would be greater 
than 99.07%. 

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 01/08/2020. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volume was insufficient to allow preparation of a duplicate.  A duplicate analysis of 

sample 1912259-1 was performed in lieu of a prepared duplicate. 
 
6. Activity concentrations above the calculated MDC are reported in some instances where 

minimum nuclide identification criteria are not met.  Such tentative identifications result when the 
software attempts to calculate net activity concentrations for analytes where either one or both of 
the following criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above 
the critical level, or the minimum library peak abundance must be attained.  Nuclides not meeting 
these requirements have been flagged with a “TI” qualifier. 

 
7. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 

question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples.  
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8. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb 
(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photopeak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
  

9. No problems were encountered with either the client samples or the associated quality control 
samples.  All quality control criteria were met. 

 
 
 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
 
_______________________________   __1/10/20____    
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer 
  

 
_______________________________   ____________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1912259
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693684CH.TT.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1912259-1SB-FL-B2R-025-1.0-1.5-1211201 SOIL 11-Dec-19 12:12
1912259-2SB-FL-B2R-025-1.0-1.5-1211201 SOIL 11-Dec-19 12:15
1912259-3SB-FL-B2R-014-1.0-1.5-1211201 SOIL 11-Dec-19 12:25
1912259-4SB-FL-B2R-005-1.0-1.5-1211201 SOIL 11-Dec-19 12:35
1912259-5SB-FL-B2R-005-1.0-1.5-1211201 WATER 11-Dec-19 12:37

Page 1 of 1 Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Section 2 
 
 

SAMPLE  RESULTS SUMMARY 
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 

9 of 22



 
 

Section 3 
 
 

QC RESULTS SUMMARY 
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Gamma Spectroscopy Results

PAI 713 Rev 15Method Blank Results

Prep SOP: PAI 739 Rev 13
Ra226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Lab ID: GS191217-1MB

Date Analyzed: 08-Jan-20

Date Collected: 17-Dec-19

Sample Matrix: SOIL

Date Prepared: 17-Dec-19

Prep Batch: GS191217-1

Run ID: GS191217-1B
QCBatchID: GS191217-1-1 Result Units: pCi/g

File Name: 200023d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 15

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.250.04 +/- 0.14 1 NA

Data Package ID: GSS1912259-1

Page 1 of 1Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 15

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 13
Ra226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Lab ID: GS191217-1LCS

Date Analyzed: 08-Jan-20

Date Collected: 17-Dec-19

Sample Matrix: SOIL

Date Prepared: 17-Dec-19

Prep Batch: GS191217-1

Run ID: GS191217-1B
QCBatchID: GS191217-1-1 Result Units: pCi/g

File Name: 200024d10

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 459 54 2 P,M3468.0 98.1 85 - 115+/-13982-63-3

Data Package ID: GSS1912259-1

Page 1 of 1Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC or less than the associated TP
U.
Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gamma Spectroscopy Results
PAI 713 Rev 15

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 13

Ra226.LIB

Final Aliquot: 225 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Field ID: SB-FL-B2R-025-1.0-1.5-12

Lab ID: 1912259-1DUP

Date Analyzed: 09-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Dec-19

Prep Batch: GS191217-1

Run ID: GS191217-1B
QCBatchID: GS191217-1-1

Result Units: pCi/g
File Name: 200030d01

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.467 2.1313982-63-3 0.48 +/- 0.240.34 +/- 0.17 0.33 0.46

Data Package ID: GSS1912259-1

Page 1 of 2Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 15

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 13

Ra226.LIB

Final Aliquot: 230 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Field ID: SB-FL-B2R-005-1.0-1.5-12

Lab ID: 1912259-4DUP

Date Analyzed: 08-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Dec-19

Prep Batch: GS191217-1

Run ID: GS191217-1B
QCBatchID: GS191217-1-1

Result Units: pCi/g
File Name: 200027d01

Prep Basis: Dry Weight
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.901 2.1313982-63-3 TI0.55 +/- 0.250.29 +/- 0.15 0.28 0.31

Data Package ID: GSS1912259-1

Page 2 of 2Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 15
Sample Results

Prep SOP: PAI 739 Rev 13

Ra226.LIB

Final Aliquot: 225 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Field ID: SB-FL-B2R-025-1.0-1.5-12

Lab ID: 1912259-1

Date Analyzed: 08-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Dec-19

Prep Batch: GS191217-1

Run ID: GS191217-1B
QCBatchID: GS191217-1-1

Result Units: pCi/g
File Name: 200009d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.330.34 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1912259-1

Page 1 of 4Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 15

Sample Duplicate Results

Prep SOP: PAI 739 Rev 13

Ra226.LIB

Final Aliquot: 225 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Field ID: SB-FL-B2R-025-1.0-1.5-12

Lab ID: 1912259-1DUP

Date Analyzed: 09-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 17-Dec-19

Prep Batch: GS191217-1

Run ID: GS191217-1B
QCBatchID: GS191217-1-1

Result Units: pCi/g
File Name: 200030d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 0.460.48 +/- 0.24 1 NA

Data Package ID: GSS1912259-1

Page 1 of 2Friday, January 10, 2020
Date Printed:

LIMS Version:  7.001

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 15
Sample Results

Prep SOP: PAI 739 Rev 13

Ra226.LIB

Final Aliquot: 224 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Field ID: SB-FL-B2R-025-1.0-1.5-12

Lab ID: 1912259-2

Date Analyzed: 08-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Dec-19

Prep Batch: GS191217-1

Run ID: GS191217-1B
QCBatchID: GS191217-1-1

Result Units: pCi/g
File Name: 200023d08

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.370.36 +/- 0.1713982-63-3 1 NA

Data Package ID: GSS1912259-1

Page 2 of 4Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

18 of 22



Gamma Spectroscopy Results
PAI 713 Rev 15
Sample Results

Prep SOP: PAI 739 Rev 13

Ra226.LIB

Final Aliquot: 229 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Field ID: SB-FL-B2R-014-1.0-1.5-12

Lab ID: 1912259-3

Date Analyzed: 08-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Dec-19

Prep Batch: GS191217-1

Run ID: GS191217-1B
QCBatchID: GS191217-1-1

Result Units: pCi/g
File Name: 200021d09

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.440.31 +/- 0.2113982-63-3 1 NA

Data Package ID: GSS1912259-1

Page 3 of 4Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 15
Sample Results

Prep SOP: PAI 739 Rev 13

Ra226.LIB

Final Aliquot: 227 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Field ID: SB-FL-B2R-005-1.0-1.5-12

Lab ID: 1912259-4

Date Analyzed: 08-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

 Report Basis: Dry Weight
Date Prepared: 17-Dec-19

Prep Batch: GS191217-1

Run ID: GS191217-1B
QCBatchID: GS191217-1-1

Result Units: pCi/g
File Name: 200023d10

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 0.280.29 +/- 0.1513982-63-3 1 NA

Data Package ID: GSS1912259-1

Page 4 of 4Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 15

Sample Duplicate Results

Prep SOP: PAI 739 Rev 13

Ra226.LIB

Final Aliquot: 230 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Field ID: SB-FL-B2R-005-1.0-1.5-12

Lab ID: 1912259-4DUP

Date Analyzed: 08-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 17-Dec-19

Prep Batch: GS191217-1

Run ID: GS191217-1B
QCBatchID: GS191217-1-1

Result Units: pCi/g
File Name: 200027d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 TI0.310.55 +/- 0.25 1 NA

Data Package ID: GSS1912259-1

Page 2 of 2Friday, January 10, 2020
Date Printed:

LIMS Version:  7.001

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42
G - Sample density differs by more than 15% of LCS density.

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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TECHNICAL BULLETIN ADDENDUM 
 
  

The library used for analysis defines the gamma emission(s) to be used for 
analysis of each nuclide.  If multiple gamma emissions are used for quantification, then a 
‘NET’ quantification emission (or peak) must be defined in the library.  This designation 
provides for the calculation of nuclide activity concentrations and detection limits in the 
case of non-presence of the nuclide.  When the nuclide is not present, or the software is 
unable to resolve a peak at the library defined ‘NET’ energy, the software evaluates the 
‘NET’ region of interest (‘NET’ peak energy +/- 2 keV) by performing a summation of 
the net counts above the background level.  This ‘NET’ quantification can result in net 
negative, zero, or positive activity results, and is highly dependent on the spectral 
distribution in the region of interest of the ‘NET’ peak.  In cases where only the ‘NET’ 
peak is found, and the software performs a net quantification, the nuclide result will be 
flagged with an ‘NQ’ qualifier on the final reports.  This indicates that the nuclide is not 
detected or supported at any level above the reported MDC.  Results are submitted 
without further qualification. 
 
 All nuclides specified in the library of analysis for gamma spectroscopy are 
evaluated for positive OR tentative identification on the following criteria: 

- The individual abundances for the gamma emissions specified for each 
nuclide are summed to obtain a total nuclide abundance. 

- From the total nuclide abundance, a positive identification criterion is set as 
75% of this total nuclide abundance. 

- For all nuclide peaks that are not net quantified, those peak abundances are 
summed.  The total non-net quantified peak sum is compared to the calculated 
75% abundance criterion.  If this sum is greater than the 75% criterion, the 
nuclide is considered to be positively identified at the reported concentration.  
If the sum is less than the 75% criterion, the nuclide is tentatively identified at 
the reported concentration.  These results will be flagged with a ‘TI’ qualifier 
on the final reports to indicate that the 75% abundance criterion was not met. 
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Radium-226 
Case Narrative 

 

Jacobs Engineering 
FCUP Navajo Nation -- 693684CH.TT.05.02 

Work Order Number:  1912259 
 
1. This report consists of the analytical results for one water sample received by ALS on 

12/12/2019. 
 
2. The sample was prepared and analyzed according to the current revision of SOP 783.  The 

analysis was completed on 01/10/2020. 
 
3. The analysis results for this sample are reported in units of pCi/L. The sample was not 

filtered prior to analysis.  
 
4. Due to uncertainty associated with the ICP-AES determination of barium concentration in the 

sample, the calculated yield for sample 1912259-5 and RE200202-1LCS fell between 100% and 
110%.  To minimize the potential for low bias, results have been calculated conservatively 
assuming quantitative chemical yield (100%).  The magnitude of the low bias is estimated to be 
less than 10% of the reported value and is acceptable according the ALS LQAP.  These samples 
are identified with a “Y1” flag on the final reports. 
 

5. No further anomalous situations were encountered during the preparation or analysis of this 
sample.  All remaining quality control criteria were met. 

 
The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 
 
______________________________    __1/10/20___ 
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1912259
Client Name: Jacobs Engineering

Client Project Name: FCUP Navajo Nation
Client Project Number: 693684CH.TT.05.02

Client PO Number: 131000511

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1912259-1SB-FL-B2R-025-1.0-1.5-1211201 SOIL 11-Dec-19 12:12
1912259-2SB-FL-B2R-025-1.0-1.5-1211201 SOIL 11-Dec-19 12:15
1912259-3SB-FL-B2R-014-1.0-1.5-1211201 SOIL 11-Dec-19 12:25
1912259-4SB-FL-B2R-005-1.0-1.5-1211201 SOIL 11-Dec-19 12:35
1912259-5SB-FL-B2R-005-1.0-1.5-1211201 WATER 11-Dec-19 12:37

Page 1 of 1 Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 14Method Blank Results

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Lab ID: RE200102-1MB

Date Analyzed: 10-Jan-20

Date Collected: 02-Jan-20

Sample Matrix: WATER

Date Prepared: 02-Jan-20

Prep Batch: RE200102-1

Run ID: RE200102-1A
QCBatchID: RE200102-1-2 Result Units: pCi/l

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.340.27 +/- 0.27 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 99.917710 17690 ug 40 - 110 %

Data Package ID: RE1912259-1

Page 1 of 1Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Lab ID: RE200102-1LCS

Date Analyzed: 10-Jan-20

Date Collected: 02-Jan-20

Sample Matrix: WATER

Date Prepared: 02-Jan-20

Prep Batch: RE200102-1

Run ID: RE200102-1A
QCBatchID: RE200102-1-2 Result Units: pCi/l

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 39.2 9.9 0.6 P,Y146.47 84.3 67 - 120+/-13982-63-3

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 10017710 17730 ug 40 - 110 % Y1

Data Package ID: RE1912259-1

Page 1 of 1Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 14
Sample Results

Prep SOP: PAI 783 Rev 14
Final Aliquot: 995 ml

Count Time: 15 minutes

Lab Name:

Client Name: Jacobs Engineering
ClientProject ID: FCUP Navajo Nation 693684CH.TT.05.02

Work Order Number: 1912259

Field ID: SB-FL-B2R-005-1.0-1.5-12

Lab ID: 1912259-5

Date Analyzed: 10-Jan-20

Date Collected: 11-Dec-19

Sample Matrix: WATER

 Report Basis: Unfiltered
Date Prepared: 02-Jan-20

Prep Batch: RE200102-1

Run ID: RE200102-1A
QCBatchID: RE200102-1-2

Result Units: pCi/l
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

Analysis ReqCode:  Ra-226

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 Y1,U0.600 +/- 0.3013982-63-3 1 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 10417710 18510 ug 40 - 110 % Y1

Data Package ID: RE1912259-1

Page 1 of 1Friday, January 10, 2020Date Printed:
LIMS Version:  7.001

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Determination of Background Comparison Values 

In baseline site characterization studies, site-specific background level constituent concentrations are 
needed to compare site specific constituent concentrations with some upper limit background 
concentrations in order to test compliance. When testing a compliance using a background comparison 
value, two types of errors occur, namely a type-I error (a false positive) and a type-II error (a false 
negative). A false positive error occurs where one receives a positive result for a compliance test by 
incorrectly rejecting a true null hypothesis. This creates a false positive error for the compliance test, 
leading to an erroneous conclusion that a non-compliance has occurred. This is sometimes also called a 
false alarm. Similarly, a false negative error occurs when one erroneously receives a negative result for a 
compliance test by not rejecting a false null hypothesis. While elimination of these errors is not possible, 
both errors should be minimized. In most practical applications 0.95 is the commonly used confidence 
coefficient (CC), providing a good balance between false positives and false negatives. The upper limits 
are determined for a CC of 0.95 and a coverage probability of 0.95. Such upper limits, for example, 95 
percent upper confidence limits of the 95th percentiles (upper tolerance limits [UTLs] 95-95), are also 
known as background comparison values (BCVs). It is expected that 95 percent observations (current 
and future) coming from the target background population will be below that BCV estimate with a 
specified CC of 0.95. 

The BCVs are estimated using established data sets collected from background reference areas and/or 
unimpacted site-specific background areas representing the background population under consideration. 
The established background data set should be free from outliers and represent a single environmental 
background population. Based on the environmental literature review, one or more of the following 
statistical upper limits are used to estimate BCVs (U.S. EPA 2015a): 

 Upper percentiles (x0.95) 
 Upper prediction limits (UPLs)  
 Upper tolerance limits (UTLs)  
 Upper simultaneous limits (USLs) 

From these four candidate upper limits, either the UTLs or the USLs are used to estimate BCVs. To 
provide a proper balance between false positives and false negatives, the ProUCL Technical Guide (U.S. 
EPA 2015b) suggests using the 95 percent USL (USL95) to estimate BCVs. However, the USL95 should 
be used only when the raw background data set represents a single environmental population without 
outliers as inclusion of multiple populations and/or outliers tends to yield elevated values of USLs, which 
can result in a high number of undesirable false negatives. Therefore, the following procedure is used to 
estimate BCV values for a given background data set: 

 If the raw background data set is free from outliers, USL95 is used to determine BCV values. 
Otherwise, UTL95-95 representing a 95 percent UTL of the 95th percentile of the background 
population data is used to estimate BCV values. 

 Further, based on the distributional characteristics of the given background data set, two approaches, 
namely parametric and non-parametric procedures, are used to determine BCV values. If the 
background data can be characterized by a well-known distribution (such as a Normal, Lognormal, or 
Gamma), parametric method is used to estimate BCVs; otherwise, a nonparametric method is used 
to estimate BCVs. 

Parametric Upper Tolerance Limit 

PTLs assume normality of the sample background data used to construct the limit. Validity of this 
assumption is essential to the applicability of the method, since a tolerance limit with high coverage can 
be viewed as an estimate of a quantile or percentile associated with the tail probability of the underlying 
distribution. If the background sample data do not fit a normal distribution, data are transformed using an 
appropriate transformation so that the transformed data fit a normal distribution. If a suitable 
transformation is found, the UTL is calculated using the transformed measurements and then back-
transformed into the raw concentration scale. 
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Normal Upper Tolerance Limit  

If sample background data are normally distributed or can be transformed to fit a normal distribution, then 
the normal UTL is calculated using the following equation: 

, , 1          (1) 

Where: 

 is the sample mean. 

K(n, γ, 1-α) is the one-sided normal tolerance factor associated with a sample size of n, coverage rage 
coefficient of γ, and confidence level of (1− α). 

s is the sample standard deviation. 

Lognormal Upper Tolerance Limit 

The procedure to compute UTLs for lognormally distributed data sets is similar to that for normally 
distributed data sets. In this case, the sample mean,	  , and standard deviation,	sy, of the log-transformed 
data are computed, then the lognormal UTL is calculated using the following equation: 

exp	 , , 1          (2) 

The K factor in (2) is the same as the one used to compute the normal UTL. 

Gamma Distribution Upper Tolerance Limit 

The gamma distribution UTLs are estimated using the normal approximation to the gamma distributed 
data. The following two approximations are used to transform a gamma distributed data into an 
approximate normally distributed data: 

 WH transformation: Wilson-Hilferty (U.S. EPA 2015b) suggested that if a background data set fits the 
gamma distribution, then the transformation, Y = X1/3 follows an approximate normal distribution. 
Using the WH approximation, the gamma UTL (in original scale, X), is given by: 

0, , , 1       (3) 

 H-W transformation: Hawkins-Wixley (U.S. EPA 2015b) suggested that if a background data set fits 
the gamma distribution, then the transformation, Y = X1/4 follows an approximate normal distribution.  

, , 1        (4) 

The K factor in (3) and (4) is the same as the one used to compute the normal UTL. 

Nonparametric Upper Tolerance Limit 

If a suitable transformation is not found, then a nonparametric tolerance limit is considered. Unfortunately, 
non-parametric tolerance limits generally require a much larger number of observations to provide the 
same levels of coverage and confidence as a parametric limit. U.S. Environmental Protection Agency 
(U.S. EPA) guidance (U.S. EPA 2009) recommends that a parametric model be fit to the data if possible. 

Unlike parametric tolerance intervals, the desired coverage (γ) or confidence level (1–α) cannot be 
pre-specified using a non-parametric limit. Instead, the achieved coverage and/or confidence level 
depends entirely on the background sample size (n) and the order statistic chosen as the UTL. For a non-
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parametric procedure, no distribution needs to be fitted to the background measurements. According to 
Guttman (U.S. EPA 2009), the number of background samples should be chosen such that: 

∑ 1 1 ∝         (2) 

If the background maximum is selected as the upper tolerance limit, the nonparametric UTL is defined in 
terms of the number of measurements, n as: 

	∝            (3) 

Equation (3) can be written as: 

	 ∝

	
           (4) 

For 95 percent confidence level and 95 percent coverage, n = 59 background measurements are required 
according to Equation (3). A non-parametric UTL is computed by first ranking the background data in 
ascending order and then choosing the lowest-ranked detected concentration that defines the 
95th percentile with 95 percent confidence such as the largest, second largest, third largest, and so forth. 
The order, r of the statistic, x(r) used to compute a nonparametric UTL depends upon the sample size, n, 
coverage probability, γ, and the desired CC, (1 - α). In data sets with fewer than 59 observations, the 
definition of the 95 percentile is not statistically possible with 95 percent confidence, even when the 
maximum concentration is assigned as the UTL. In this situation, the value of the lowest achievable 
coverage is reported. 

For a given data set of size n, coverage probability γ, and CC (1 - α), the rth order statistic can be 
determined using the normal approximation of the binomial distribution as: 

∝ 1 0.5         (5) 

After determining the rth order, the corresponding value of rth order statistic x(r) is determined from the 
ranked data. As mentioned previously, for a given data set of size n, the rth order statistic may or may not 
achieve the specified CC, (1 - α). ProUCL Guide (U.S. EPA 2015b) suggests using the F-distribution 
( ,  to compute the CC achieved by the UTL determined by the rth order statistic as: 

,        (6) 

As a cautionary note, outliers, when present, distort BCVs, which in turn may lead to incorrect 
remediation decisions that may not be cost-effective or protective of human health and the environment. 
Thus, the BCVs should be estimated by statistics representing the dominant background population 
represented by majority of the data set. Upper limits computed by including a few low probability high 
outliers (for example, coming from the extremes of the data distribution) tend to represent locations with 
those elevated concentrations rather than representing the main dominant background population. The 
minimum sample size needed to achieve a coverage probability γ and CC (1 - α) can be calculated using 
the following equation suggested by Scheffe and Tukey (U.S. EPA 2015b): 

0.25 ,          (7) 

In Equation (7), m should follow the constraint: 1 , m=1 when the largest value, x(n), is used to 
compute the UTL; m = 2, when the second largest value, x(n-1), is used to compute a UTL; and 
m = n - + 1 when the rth order statistic, x(r), is used to compute a UTL.  

By construction, outliers in background can be a problem for non-parametric tolerance limits, especially if 
the background maximum is chosen as the upper limit. A limit based on a large, extreme outlier will result 
in a test having little power to detect increases in compliance samples. Consequently, the background 



 

Appendix E. Statistical Documentation

 

E-4 AX1012181520HOU 

sample should be screened ahead of time for possible outliers. Confirmed outliers should be removed 
from the data set before setting the tolerance limit (U.S. EPA 2009). An important caveat to this 
recommendation is that almost all statistical outlier tests depend crucially on the ability to fit the remaining 
data (minus the suspected outliers) to a known statistical distribution. In those cases where a non-
parametric tolerance limit is selected because of a large fraction of non-detects, fitting the data to a 
distributional model may be difficult or impossible, thus negating formal outlier tests. As an alternative, the 
non-parametric UTL could be set to a different order statistic in background (that is, other than the 
maximum), to provide some insurance against possible large outliers. This strategy will work provided 
there are sufficient background measurements to allow for adequately high coverage and confidence in 
the resulting limit. 

Parametric Upper Simultaneous Limit 

An (1 – α) * 100 percent USL based upon an established background data set provides coverage for all 
observations simultaneously in the background data set. It is implicitly assumed that the data set comes 
from a single background population and is free of outliers (that is, an established background data set). It 
is expected that observations coming from the background population will be less than or equal to the 
USL95 with a 95 percent CC. 

Normal Upper Simultaneous Limit  

If a sample background data is normally distributed, then the normal USL providing coverage for 
100 percent sample observations is given as follows: 

           (8) 

Where: 

 is the sample mean. 

 is the critical value of the maximum Mahalanobis distance, Max (MDs), for a 2α level of significance 
(U.S. EPA 2015b). 

s is the sample standard deviation. 

Lognormal Upper Simultaneous Limit  

The procedure to compute USLs for lognormally distributed data sets is similar to that for normally 
distributed data sets. In this case, the sample mean,	  , and standard deviation,	sy, of the log-transformed 
data are computed, and the lognormal USL then is calculated using the following equation: 

exp	           (9) 

Gamma Distribution Upper Simultaneous Limit 

The gamma distribution USLs are estimated using the normal approximation to the gamma distributed 
data. Two approximations are used to transform a gamma distributed data into an approximate normally 
distributed data: 

 WH transformation: Transform the background data using the transformation, Y = X1/3 , then the 
gamma USL in original scale is given as: 

0,        (10) 
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 H-W transformation: Transform the background data using the transformation, Y = X1/4, then the 
gamma USL in original scale is given as:  

        (11) 

Nonparametric Upper Simultaneous Limit 

When an assumption of normality cannot be justified, the USL is determined using the nonparametric 
method. According to this method, the largest value, x(n), is used as the nonparametric USL. Similar to a 
nonparametric UTL, a nonparametric USL may fail to provide the specified coverage, especially when the 
sample size is small (for example, less than 60). The confidence actually achieved by a USL can be 
computed using the same process as used for a nonparametric UTL described in the preceding section. 
Specifically, by substituting r = n in Equation (6), the confidence coefficient achieved by a USL can be 
computed, and by substituting m =1 in Equation (7), the sample size needed to achieve the desired 
confidence level can be computed. 

BCV Estimation for Data having Non-Detects 

Non-detects (NDs) are inevitable in most environmental data sets. The following procedure is used to 
deal with non-detect data: 

 For constituents composed of 100 percent NDs, the Double Quantification Rule (U.S. EPA 2009) is 
used. According to this rule “A confirmed exceedance is registered if a constituent exhibits quantified 
measurements (that is, at or above the reporting limit).” Thus, for 100 percent NDs data, the reporting 
limit was used as the BCV. 

 For constituents exhibiting a ND frequency greater than 50 percent, a nonparametric BCV was 
computed. 

 For constituents exhibiting a non-detect frequency less than or equal to 50 percent, the Kaplan-Meier 
(KM) censored estimation technique was used to estimate the background mean and standard 
deviation to determine the parametric BCV. 

Assumptions 

To estimate appropriate BCVs, the following assumptions should be satisfied by the background data: 

 Parametric BCVs assume that the data follow a normal distribution. If data do not fit a normal 
distribution, then a suitable transformation is needed to normalize the measurements. The BCV 
should be computed using the transformed values and then back-transformation be used to 
determine the final limit in the original scale. 

 Non-parametric BCVs do not assume normality or any particular type of distributional form. 

 The background data must be stationary both temporally and spatially. Thus, the temporal 
background data collected over a period of time must be free from any obvious trends or temporal 
patterns. Similarly, the spatial background data should not be showing any spatial pattern. 

 The background data should be statistically independent, that is, it should have no serial auto-
correlation. Thus, background samples collected over time should have sufficient temporal spacing 
between consecutive observations that temporal independence can be assumed. Similarly, if the 
background data are collected from different spatial locations, these spatial locations must have 
sufficient distance to ensure spatial independence. 

 Although non-parametric BCVs do not require an assumption of normality, other assumptions of 
BCVs apply equally to parametric and non-parametric methods. Specifically, the background data 
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should be statistically independent and show no evidence of autocorrelation, trends, or seasonal 
effects. 

 If a USL is used as the BCV, the original background data set should be free from outliers and 
represent a single environmental background population. 

 If a UTL is used as the BCV, the confirmed outliers should be removed from the data set before 
estimating values of UTLs. 

Preliminary Data Analysis 

Table E-1 presents the basic statistics of the Firelight Mine data. Based on these statistics, the following 
points are noted: 

 The background data set consists of 25 observations for each constituent except for the gamma 
scan. The gamma scan has 4,009 observations for the Alluvium Over Chinle geological unit. 

 The background data of five constituents, (arsenic, thorium, uranium, vanadium, and gamma scan) 
consists of 100 percent detects, whereas four constituents (mercury, molybdenum, radium-226, and 
selenium) have 32, 32, 40, and 96 percent detects, respectively. 

 The coefficient of variation (CV) values of various constituents in the background data ranges from 
0.12 to 2.17. The CV value of the gamma scan data is the lowest, whereas mercury has the highest 
CV value. 

To further investigate whether the background data complies with the required assumptions for estimating 
BCVs and selecting the most appropriate method, statistical independence, spatial stationarity, outliers, 
and normality characteristics are evaluated. 

Statistical Independence and Stationarity of the Background Data 

One important key assumption that any background data should pass is statistical independence. That is, 
each measurement should be randomly representative of the target population and its value should not 
be influenced by any other measurement (that is, each measurement should be independent of every 
other) as dependent measurements exhibit less variability, which leads to an underestimation of the 
population variance that, in-turn, affects the estimated BCV value. 

 The background data are not temporal as all the data were collected during one sampling event. 

 The background data are spatial as they were collected from different sampling locations within the 
various background reference areas. Sampling locations were selected to have sufficiently spaced 
points ensuring spatial independency. 

 Various random subsets of the background sampling data were plotted for each contaminant, and 
basic statistics of these subsets were compared among themselves. Based on this analysis, it is 
reasonable to assume that the background data are spatially stationary, exhibiting no spatial trends or 
patterns. This is true for all data other than the gamma scan data. For gamma scan data, a manual 
process is used that is subject to influence and uncertainty that the soil sample data are not subject 
to. Uncertainty is introduced from using multiple surveyors, variability between gamma scan 
instrumentation, manual factors, and uneven topography, which can alter the scanning assumptions. 
This occasionally introduces some spatial trends and patterns that are not easily avoided. The 
gamma scan data are used primarily as a tool for locating areas of potential elevated radioactivity 
rather than determining actual compliance, making this uncertainty acceptable. 
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Identification of Outliers 

Outliers are data that appear anomalous or outside the range of expected values. Outliers may indicate 
errors, may indicate data unrelated to the rest of the data set, or may be perfectly valid data that indicate 
contamination or unusual geochemical conditions. The goal of outlier identification is to properly analyze 
the data to determine which outliers are representative of valid data points and should be kept, and which 
outliers likely represent anomalous situations, and should be removed from the data set. Data should not 
be ignored simply because they are identified as outliers. After identifying data points as potential outliers, 
further evaluation is conducted to determine the reason for their existence. Outliers should generally be 
kept as part of the data set unless there is reasonable evidence that they are the result of an error. Many 
statistical tests require that outliers resulting from an error be removed; some statistical tests may also 
require removal of valid, but extreme outliers that are not representative of the general population. The 
presence of outliers may preclude the use of some statistical methods altogether, requiring for example, a 
non-parametric alternative. 

The box-whisker plot is a good tool for screening the data to identify possible outliers. Figure E-1 presents 
box-whisker plots for the raw data of various constituents. Several of these plots clearly show potential 
outliers as separately plotted points. In a box plot, an outlier is defined as a value falling outside the first 
quartile (Q1) and the third quartile (Q3) range by more than 1.5 times the interquartile range 
(IQR = Q3 - Q1). Based on these box-whisker and line plots, it appears that all constituents except 
radium-226 in the Alluvium Over Chinle geological unit indicate presence of potential outliers. 

For formal outlier assessment, the Dixon and Grubbs outlier tests were applied for all constituents having 
their sample size less or equal to 25. For sample size greater than 25, the Rosner’s test was applied. The 
results are shown in Table E-2, including the p-values of the Shapiro-Wilk test for the raw and log-
transformed data, p-values of the Dixon and Grubbs tests, and the IQR and median of absolute 
deviations (MAD) scores. The IQR and MAD scores are particularly useful for data sets that do not 
comply with normality assumption. U.S. EPA (2009) defines any observation that falls from 1.5 times to 3 
times the IQR above or below the edge of the box plot as a “mild” outlier and any value more than 3 times 
the IQR above or below the edge of the box plot as an “extreme” outlier. Hampel’s method (Davies and 
Gather 1993) suggests declaring all observations having their MAD score higher than 5.2 as outlier. 

After reviewing outlier results presented in Table E-2, out of various potential candidate outliers, following 
outliers were confirmed: 

 Based on the p-values of the Shapiro-Wilk test for various constituents, no constituent can be 
assumed normally distributed, therefore, results of parametric outlier tests such as the Dixon, Grubbs, 
Rosner tests are not valid. 

 Statistical outliers were further evaluated by applying a logarithmic transformation of the data to 
improve adherence to normality (U.S. EPA 2009). Thus, raw data of various constituents were log-
transformed and then the Shapiro-Wilk test was used to determine whether the transformed data 
comply with normality. Almost all constituents, except radium-226, do not comply with the normality 
assumption. 

 Radium-226 appears to be lognormally distributed and based on the Dixon’s test p-value does not 
contain any outlier. 

 For the rest of the constituents, nonparametric methods (IQR and MAD) of outlier identification were 
used. All constituents including arsenic, mercury, molybdenum, selenium, thorium, uranium, 
vanadium, and gamma scan indicate having high IQR score (greater than 3) and/or MAD score 
(greater than 5.2), indicating presence of one or more outlier in their respective raw data sets. 

Testing Normality 

Normality assumption is not only needed for establishing the UTLs and USLs but also for testing for 
outliers. Outlier tests, such as the Dixon, Grubbs, and Rosner's tests, all assume normality. Therefore, 
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data need to be examined for normality prior to performing the outlier tests. In most situations, probability 
plots are used as a screening tool for checking a data set’s conformance to a normal distribution and the 
Shapiro-Wilk test is used as a formal test of normality. In order to verify the normality of the raw data, 
histograms and Q-Q plots were developed as shown on Figure E-2. 

Looking at the histograms and Q-Q plots of raw background data, it is evident that almost all constituents 
Q-Q plots appear to be nonlinear except the gamma scan Q-Q plot, indicating that no constituent except 
the gamma scan can be assumed normally distributed. As a confirmatory analysis, goodness of fit tests 
were performed to examine whether the background data sets are normally, lognormally, or gamma 
distributed. Table E-3 presents the results of the goodness of fit tests and the selected distribution for 
determining BCV when a given background data set fits more than one distribution. Based on results 
presented in Table E-3, following points are noted: 

 Based on the goodness of fit tests, no constituent can be assumed normally distributed. 

 Except radium-226, no constituent can be assumed lognormally distributed. As radium-226 has 
detection frequency of 40 percent, nonparametric method will be used to estimate its BCV value even 
if its detected data is lognormally distributed. 

 No constituent can be assumed having gamma distributed. 

 Both mercury and molybdenum have their detection frequency less than 50 percent, nonparametric 
method will be used to estimate their BCV values. 

Data Transformation 

To use the normal BCV estimates, raw data of arsenic, selenium, thorium, and uranium were transformed 
to normality using the Box-Cox transformation. 

Determination of BCVs 

After establishing the background data based on conducting various data exploratory analyses such as 
outlier identification, distribution identification, and data independency and stationarity, the following 
procedure was used for determining background limits: 

 Both UTL95-95 and USL95 were computed as a candidate for BCV for each constituent using their 
corresponding established background data-set. 

 For constituents composed of 100 percent NDs, the reporting limit is used as the UTL95-95/USL95. 

 For constituents exhibiting a non-detect frequency greater than 50 percent, nonparametric UTL95-95 
and USL95 were computed. In the present case, mercury, molybdenum, and radium-226 data sets 
have their nondetect frequency of 68, 68, and 60 percent, respectively; thus, nonparametric methods 
are used to determine their BCV values. 

 For constituents exhibiting a non-detect frequency less than or equal to 50 percent, the KM censored 
estimation technique was used to estimate the background mean and standard deviation to estimate 
the parametric UTL95-95 and USL95. In the present case, selenium has 4 percent NDs and hence it 
has been treated using the KM censored estimation technique. 

 For constituents that do not fit a normal, a lognormal, or a gamma distribution, data were transformed 
using an appropriate transformation to comply with the normality assumption so that parametric 
UTL95-95 and USL95 could be constructed. The goal of data transformation is to find a 
transformation to approximate a normal distribution. After estimating the UTL95-95 and USL95 values 
for the transformed data, these values are back transformed into the original concentration scale. In 
the present case, arsenic, selenium, thorium, and uranium data sets were transformed to normality. 
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 For constituents that could not be transformed into normality, nonparametric UTL95-95 and USL95 
were computed. In the present case, the vanadium and gamma scan data sets fall in this category for 
which nonparametric methods are used to estimate their BCV values. 

 If the raw background data set is free from outliers, USL95 is used as the BCV value. Otherwise, 
UTL95-95, representing a 95 percent UTL of the 95th percentile of the background population data, is 
used as the BCV value. 

Using this procedure, BCVs were estimated for all constituents as presented in Table E-4. 

Summary 

For the Firelight No. 6 Mine Site background data set, the following BCVs are estimated: 
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Alluvium over Chinle 4.20 0.008 0.24 0.99 1.28 4.59 0.62 20 9530 

Notes: 
cpm = counts per minute 
mg/kg = milligrams per kilogram 
pCi/g = picocurie(s) per gram 

Descriptive Statistics for Mine Site Collected Data Sets 

Detailed descriptive statistics for both surface (0 to 0.5 foot) and subsurface soil (greater than or equal to 
0.5 foot to less than or equal to 20 feet) samples collected from four different land use types (for example, 
drainage, haul road, mine site, and waste pile) are presented in tabular format. Tables E-5 through E-7 
present basic statistics of surface soil samples while Tables E-8 through E-10 present basic statistics of 
subsurface soil samples. In addition to providing basic statistics in tabular format, box plots of detected 
observations of contaminant concentrations collected from four different land use types are presented on 
Figures E-3a and Figure E-3b. In these box plots, the surface soil background CV values also are shown 
for comparing the mine site data with respect to background levels. Figure E-4 presents the primary 
contaminants of potential concern plotted by depth for each subsurface soil sampling location. 
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Table E-1. Basic Statistics of the Background Data 
Firelight No. 6 Removal Site Evaluation Report 

GEOL.UNIT PARAM UNITS COUNT DET ND %DET MIN MAX MEAN SD CV 

Alluvium Over Chinle Arsenic mg/kg 25 25 0 100 0.89 3.7 1.484 0.717 0.48 

Alluvium Over Chinle Mercury mg/kg 25 8 17 32 0.00043 0.0083 0.003 0.003 0.98 

Alluvium Over Chinle Molybdenum mg/kg 25 8 17 32 0.068 0.24 0.100 0.058 0.58 

Alluvium Over Chinle Radium-226 pCi/g 25 10 15 40 0.35 0.99 0.558 0.214 0.38 

Alluvium Over Chinle Selenium mg/kg 25 24 1 96 0.33 1 0.528 0.205 0.39 

Alluvium Over Chinle Thorium mg/kg 25 25 0 100 1.3 4.2 2.060 0.749 0.36 

Alluvium Over Chinle Uranium mg/kg 25 25 0 100 0.16 0.52 0.274 0.096 0.35 

Alluvium Over Chinle Vanadium mg/kg 25 25 0 100 5.5 20 8.232 3.769 0.46 

Alluvium Over Chinle Gamma Scan cpm 4009 4009 0 100 5596 12448 7864 885 0.11 

Notes: 
All summary statistics presented in this table are calculated from detected results. 
%DET = percent detects 
cpm = counts per minute 
CV = coefficient of variation 
DET = number of detects 
GEOL.UNIT = geological unit 
MAX = maximum result of detects 
MEAN = average result of detects 
mg/kg = milligrams per kilogram 
MIN = minimum result of detects 
ND = number of nondetects 
PARAM = analyte 
pCi/g = picocurie(s) per gram 
SD = standard deviation 
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Table E-2. Results of Outlier Tests for the Background Data 
Firelight No. 6 Removal Site Evaluation Report 

GEOL.UNIT PARAM SW.PVAL DIXON.PVAL GRUBB.PVAL LOGSW.PVAL LOGDIXON.PVAL DIRECTION IQR MAD OUTLIER 

Alluvium Over Chinle Arsenic 0.00 0.03 0.01 0.00 0.24 High 5.50 8.43 Yes 

Alluvium Over Chinle Mercury 0.00 0.00 0.00 0.00 0.62 High 14.04 NA Yes 

Alluvium Over Chinle Molybdenum 0.00 0.00 0.00 0.00 0.02 High 3.79 9.32 Yes 

Alluvium Over Chinle Radium-226 0.00 0.01 0.02 0.37 0.22 High 2.21 4.92 No 

Alluvium Over Chinle Selenium 0.00 1.00 0.21 0.00 0.04 High 4.80 4.81 Yes 

Alluvium Over Chinle Thorium 0.00 0.09 0.02 0.01 0.29 High 4.20 8.09 Yes 

Alluvium Over Chinle Uranium 0.00 0.64 0.07 0.01 0.81 High 5.00 9.44 Yes 

Alluvium Over Chinle Vanadium 0.00 0.04 0.01 0.00 0.24 High 4.79 9.97 Yes 

Alluvium Over Chinle Gamma Scan NA NA 0.00 NA NA High 3.47 5.39 Yes 

Notes: 
DIRECTION = direction of outlier 
DIXON.PVAL = Dixon test P-value 
GEOL.UNIT = geological unit 
GRUBB.PVAL = Grubbs test P-value 
IQR = inter-quartile range 
MAD = median absolute deviation 
NA = not applicable due to 80% nondetects 
LOGDIXON.PVAL = Dixon test P-value of log-transformed data 
LOGSW.PVAL = Shapiro-Wilk test P-value of log-transformed data 
PARAM = analyte 
SW.PVAL = Shapiro-Wilk test P-value 
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Table E-3. Results of Goodness of Fit Tests for the Background Data 
Firelight No. 6 Removal Site Evaluation Report 

GEOL.UNIT PARAM PVAL.NORM PVAL.LNORM PVAL.GAMMA NORM.DIST LNORM.DIST GAMMA.DIST 

Alluvium Over Chinle Arsenic 0.00 0.00 0.00 No No No 

Alluvium Over Chinle Mercury 0.00 0.00 0.00 No No No 

Alluvium Over Chinle Molybdenum 0.00 0.00 0.00 No No No 

Alluvium Over Chinle Radium-226 0.00 0.07 0.01 No Yes No 

Alluvium Over Chinle Selenium 0.00 0.00 0.00 No No No 

Alluvium Over Chinle Thorium 0.00 0.00 0.00 No No No 

Alluvium Over Chinle Uranium 0.00 0.00 0.00 No No No 

Alluvium Over Chinle Vanadium 0.00 0.00 0.00 No No No 

Alluvium Over Chinle Gamma Scan 0.00 0.00 0.00 No No No 

Notes: 
GAMMA.DIST = qualitative result whether the background data is gamma distributed 
GEOL.UNIT = geological unit 
LNORM.DIST = qualitative result whether the background data is lognormally distributed 
NORM.DIST = qualitative result of the normality test 
P-VAL.NORM = P-value to determine whether the background data is normally distributed 
P-VAL.LNORM = P-value to determine whether the background data is lognormally distributed 
P-VAL.GAMMA = P-value to determine whether the background data is gamma distributed 
PARAM = analyte 
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Table E-4. Estimates of BCVs for the Background Data 
Firelight No. 6 Removal Site Evaluation Report 

GEOL.UNIT PARAM 
UNIT

S 
DISTRIBUTION METHOD 

OUTLIE
R 

95%/95% 
UTL 

   95% 
USL 

BCV with 3 Sig. 
Digits 

Alluvium Over 
Chinle Arsenic mg/k

g 
Normal (after transformation,  Box-Cox λ =-1, P-

Val =0.066) Parametric Yes 4.20 6.58 4.20 

Alluvium Over 
Chinle Mercury mg/k

g None Nonparametric Yes 0.008 0.008 0.008 

Alluvium Over 
Chinle 

Molybdenu
m 

mg/k
g None Nonparametric Yes 0.24 0.24 0.24 

Alluvium Over 
Chinle 

Radium-
226 pCi/g None Nonparametric No 0.99 0.99 0.99 

Alluvium Over 
Chinle Selenium mg/k

g 
Normal (after transformation, Box-Cox λ =-1, P-Val 

=0.065) 
Kaplan-Meier Censored 

Method Yes 1.28 1.79 1.28 

Alluvium Over 
Chinle Thorium mg/k

g 
Normal (after transformation, Box-Cox λ =-1, P-Val 

=0.155) Parametric Yes 4.59 5.99 4.59 

Alluvium Over 
Chinle Uranium mg/k

g 
Normal (after transformation, Box-Cox λ =-1, P-Val 

=0.082) Parametric Yes 0.62 0.81 0.62 

Alluvium Over 
Chinle Vanadium mg/k

g None Nonparametric Yes 20.00 20.00 20.00 

Alluvium Over 
Chinle 

Gamma 
Scan cpm None Nonparametric Yes 9,528 12,448 9,530 

Notes: 
95%/95% UTL = 95% upper tolerance limit with 95% coverage 
95% USL = 95% upper simultaneous limit 
BCV with 3 Sig. Digits = Background value with three significant digits 
Box-Cox λ = Box-Cox lambda value 
cpm = counts per minute 
DISTRIBUTION = probability distribution model used to calculate the background comparison value 
GEOL.UNIT = geological unit 
mg/kg = milligrams per kilogram 
P-Val = probability value 
PARAM = analyte 
pCi/g = picocurie(s) per gram
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Table E-5. Descriptive Statistics of Haul Road Surface Soil Samples 

        

Firelight No. 6 Removal Site Evaluation Report 
            

GEOL.UNIT PARAM UNITS COUNTS DET ND %DET MIN MAX MEAN MEDIAN SD CV 90%ILE 95%ILE 99%ILE 

Alluvium Over Chinle Arsenic mg/kg 8 8 0 100 0.61 1.50 1.12 1.17 0.41 0.36 1.50 1.50 1.50 

Alluvium Over Chinle Mercury mg/kg 8 3 5 37.5 0.00 0.00 0.00 0.00 0.00 0.27 0.01 0.01 0.01 

Alluvium Over Chinle Molybdenum mg/kg 8 5 3 62.5 0.03 0.11 0.07 0.05 0.03 0.49 0.09 0.10 0.11 

Alluvium Over Chinle Radium-226 pCi/g 8 4 4 50 0.29 1.29 0.81 0.84 0.45 0.55 1.12 1.21 1.27 

Alluvium Over Chinle Selenium mg/kg 8 6 2 75 0.15 0.35 0.25 0.26 0.09 0.34 0.34 0.34 0.35 

Alluvium Over Chinle Thorium mg/kg 8 8 0 100 0.65 1.70 1.12 1.10 0.40 0.36 1.56 1.63 1.69 

Alluvium Over Chinle Uranium mg/kg 8 8 0 100 0.12 0.79 0.37 0.29 0.27 0.72 0.76 0.78 0.79 

Alluvium Over Chinle Vanadium mg/kg 8 8 0 100 2.40 8.30 4.96 4.65 2.29 0.46 7.88 8.09 8.26 

Notes: 

%DET = percent detects 

%ILE = percentile 

CV = coefficient of variation of detects 

DET = number of detects 

GEOL.UNIT = geological unit 

MAX = maximum result of detects 

MEAN = average result of detects 

MEDIAN = median value of detects 

mg/kg = milligrams per kilogram 

MIN = minimum result of detects 

ND = number of nondetects 

PARAM = analyte 

pCi/g = picocurie(s) per gram  

SD = standard deviation 
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Table E-6. Descriptive Statistics of Mine Site Surface Soil Samples 

        

Firelight No. 6 Removal Site Evaluation Report 
           

GEOL.UNIT PARAM UNITS COUNTS DET ND %DET MIN MAX MEAN MEDIAN SD CV 90%ILE 95%ILE 99%ILE 

Alluvium Over Chinle Arsenic mg/kg 41 41 0 100 0.90 5.80 2.04 1.50 1.25 0.62 4.60 4.70 5.40 

Alluvium Over Chinle Mercury mg/kg 41 31 10 75.61 0.00 0.01 0.00 0.00 0.00 0.68 0.00 0.01 0.01 

Alluvium Over Chinle Molybdenum mg/kg 41 37 4 90.24 0.04 1.60 0.13 0.07 0.25 1.99 0.18 0.20 1.05 

Alluvium Over Chinle Radium-226 pCi/g 41 35 6 85.37 0.35 10.20 1.81 0.77 2.49 1.37 3.37 8.30 9.80 

Alluvium Over Chinle Selenium mg/kg 41 34 7 82.93 0.25 0.75 0.38 0.35 0.12 0.32 0.48 0.63 0.73 

Alluvium Over Chinle Thorium mg/kg 41 41 0 100 1.30 3.90 1.72 1.60 0.58 0.33 2.00 3.20 3.82 

Alluvium Over Chinle Uranium mg/kg 41 41 0 100 0.19 29.00 2.08 0.38 4.99 2.40 7.00 9.80 21.32 

Alluvium Over Chinle Vanadium mg/kg 41 41 0 100 4.10 69.00 10.22 5.90 13.14 1.29 19.00 24.00 64.60 

Notes: 

%DET = percent detects 

%ILE = percentile 

CV = coefficient of variation of detects 

DET = number of detects 

GEOL.UNIT = geological unit 

MAX = maximum result of detects 

MEAN = average result of detects 

MEDIAN = median value of detects 

mg/kg = milligrams per kilogram 

MIN = minimum result of detects 

ND = number of nondetects 

PARAM = analyte 

pCi/g = picocurie(s) per gram  

SD = standard deviation 
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Table E-7. Descriptive Statistics of Waste Pile Surface Soil Samples 

       

Firelight No. 6 Removal Site Evaluation Report 
           

GEOL.UNIT PARAM UNITS COUNTS DET ND %DET MIN MAX MEAN MEDIAN SD CV 90%ILE 95%ILE 99%ILE 

Alluvium Over Chinle Arsenic mg/kg 20 20 0 100 0.86 5.60 1.78 1.30 1.22 0.69 3.28 4.08 5.30 

Alluvium Over Chinle Mercury mg/kg 20 4 16 20 0.00 0.02 0.01 0.01 0.01 0.74 0.01 0.01 0.02 

Alluvium Over Chinle Molybdenum mg/kg 20 18 2 90 0.04 0.27 0.10 0.09 0.06 0.58 0.16 0.20 0.26 

Alluvium Over Chinle Radium-226 pCi/g 19 13 6 68.42 0.43 21.50 3.02 1.24 5.62 1.86 2.65 4.68 18.14 

Alluvium Over Chinle Selenium mg/kg 20 16 4 80 0.33 0.66 0.39 0.38 0.08 0.20 0.42 0.43 0.61 

Alluvium Over Chinle Thorium mg/kg 20 20 0 100 1.30 3.40 1.78 1.60 0.47 0.26 2.14 2.55 3.23 

Alluvium Over Chinle Uranium mg/kg 20 20 0 100 0.18 16.00 1.29 0.32 3.49 2.70 1.53 2.51 13.30 

Alluvium Over Chinle Vanadium mg/kg 20 20 0 100 4.20 41.00 8.73 6.15 8.19 0.94 15.00 16.30 36.06 

Notes: 

%DET = percent detects 

%ILE = percentile 

CV = coefficient of variation of detects 

CPM = counts per minute 

GEOL.UNIT = geological unit 

MAX = maximum result of detects 

MEAN = average result of detects 

MEDIAN = median value of detects 

ND = number of nodetects 

mg/kg = milligrams per kilogram 

MIN = minimum result of detects 

PARAM = analyte 

pCi/g = picocurie(s) per gram  

SD = standard deviation 
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Table E-8. Descriptive Statistics of Haul Road Subsurface Soil Samples  

       

Firelight No. 6 Removal Site Evaluation Report 
           

GEOL.UNIT PARAM UNITS COUNTS DET ND %DET MIN MAX MEAN MEDIAN SD CV 90%ILE 95%ILE 99%ILE 

Alluvium Over Chinle Arsenic mg/kg 9 9 0 100 1.30 4.60 2.60 2.70 1.25 0.48 4.28 4.44 4.57 

Alluvium Over Chinle Mercury mg/kg 9 1 8 11.11 0.00 0.00 0.00 0.00 NA NA 0.01 0.01 0.01 

Alluvium Over Chinle Molybdenum mg/kg 9 9 0 100 0.10 0.74 0.33 0.22 0.24 0.75 0.67 0.70 0.73 

Alluvium Over Chinle Radium-226 pCi/g 9 7 2 77.78 0.49 1.21 1.00 1.14 0.30 0.30 1.21 1.21 1.21 

Alluvium Over Chinle Selenium mg/kg 9 9 0 100 0.33 1.10 0.57 0.49 0.26 0.46 0.94 1.02 1.08 

Alluvium Over Chinle Thorium mg/kg 9 9 0 100 1.50 4.80 2.72 2.50 1.26 0.46 4.48 4.64 4.77 

Alluvium Over Chinle Uranium mg/kg 9 9 0 100 0.60 2.30 1.31 1.30 0.56 0.43 1.98 2.14 2.27 

Alluvium Over Chinle Vanadium mg/kg 9 9 0 100 6.80 35.00 16.41 14.00 10.23 0.62 31.00 33.00 34.60 

Notes: 

%DET = percent detects 

%ILE = percentile 

CV = coefficient of variation of detects 

DET = number of detects 

GEOL.UNIT = geological unit 

MAX = maximum result of detects 

MEAN = average result of detects 

MEDIAN = median value of detects 

mg/kg = milligrams per kilogram 

MIN = minimum result of detects 

ND = number of nondetects 

PARAM = analyte 

pCi/g = picocurie(s) per gram  

SD = standard deviation 
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Table E-9. Descriptive Statistics of Mine Site Subsurface Soil Samples 

       

Firelight No. 6 Removal Site Evaluation Report 
           

GEOL.UNIT PARAM UNITS COUNTS DET ND %DET MIN MAX MEAN MEDIAN SD CV 90%ILE 95%ILE 99%ILE 

Alluvium Over Chinle Arsenic mg/kg 33 33 0 100 0.91 37.00 4.92 3.00 6.61 1.34 8.38 12.10 30.28 

Alluvium Over Chinle Mercury mg/kg 33 17 16 51.52 0.00 0.05 0.01 0.00 0.01 1.28 0.02 0.02 0.04 

Alluvium Over Chinle Molybdenum mg/kg 33 20 13 60.61 0.06 1.60 0.52 0.41 0.43 0.84 0.84 1.12 1.50 

Alluvium Over Chinle Radium-226 pCi/g 33 30 3 90.91 0.33 15.30 1.96 1.23 2.69 1.38 3.09 3.57 11.71 

Alluvium Over Chinle Selenium mg/kg 33 27 6 81.82 0.32 2.00 0.82 0.71 0.43 0.52 1.26 1.64 1.90 

Alluvium Over Chinle Thorium mg/kg 33 33 0 100 1.40 10.00 3.74 2.90 2.30 0.62 6.46 8.04 9.78 

Alluvium Over Chinle Uranium mg/kg 33 33 0 100 0.24 27.00 2.28 1.00 4.62 2.03 4.18 4.56 19.90 

Alluvium Over Chinle Vanadium mg/kg 33 33 0 100 4.10 44.00 12.74 11.00 8.24 0.65 21.40 26.00 38.24 

Notes: 

CV = coefficient of variation of detects 

DET = number of detects 

GEOL.UNIT = geological unit 

MIN = minimum result of detects 

MAX = maximum result of detects 

MEAN = average result of detects 

MEDIAN = median value of detects 

ND = number of nondetects 

%DET = percent detects 

PARAM = analyte 

mg/kg = milligrams per kilogram 

pCi/g = picocurie(s) per gram  

SD = standard deviation 

%ILE = percentile 
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Table E-10. Descriptive Statistics of Waste Pile Subsurface Soil Samples 

       

Firelight No. 6 Removal Site Evaluation Report 
           

GEOL.UNIT PARAM UNITS COUNTS DET ND %DET MIN MAX MEAN MEDIAN SD CV 90%ILE 95%ILE 99%ILE 

Alluvium Over Chinle Arsenic mg/kg 75 75 0 100 0.86 240.00 7.29 2.40 27.67 3.80 9.14 13.20 85.34 

Alluvium Over Chinle Mercury mg/kg 75 15 60 20 0.00 0.09 0.02 0.01 0.02 1.22 0.02 0.03 0.06 

Alluvium Over Chinle Molybdenum mg/kg 75 73 2 97.33 0.05 15.00 0.88 0.32 2.11 2.40 1.70 2.80 10.56 

Alluvium Over Chinle Radium-226 pCi/g 75 69 6 92 0.29 295.00 17.95 1.51 50.89 2.84 52.64 85.50 228.40 

Alluvium Over Chinle Selenium mg/kg 75 67 8 89.33 0.32 2.80 0.73 0.65 0.43 0.58 1.00 1.40 2.13 

Alluvium Over Chinle Thorium mg/kg 75 75 0 100 1.30 12.00 3.15 2.60 2.01 0.64 5.82 7.02 10.30 

Alluvium Over Chinle Uranium mg/kg 75 75 0 100 0.18 640.00 27.76 1.70 98.50 3.55 28.40 120.00 506.80 

Alluvium Over Chinle Vanadium mg/kg 75 75 0 100 4.10 850.00 47.81 13.00 129.30 2.71 118.00 163.00 716.80 

Notes: 

CV = coefficient of variation of detects 

DET = number of detects 

GEOL.UNIT = geological unit 

MIN = minimum result of detects 

MAX = maximum result of detects 

MEAN = average result of detects 

MEDIAN = median value of detects 

ND = number of nondetects 

%DET = percent detects 

PARAM = analyte 

mg/kg = milligrams per kilogram 

pCi/g = picocurie(s) per gram  

SD = standard deviation 

%ILE = percentile 
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Notes: 
BCV = background comparison value 
H = haul road
mg/kg = milligrams per kilogram
MS = mine site
RSL = regional screening levels
WP = waste pile
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Evaluation of Correlation at the Firelight 

No. 6 Mine Site



Plot 02
Mean Gamma Count Rate: 11156 cpm
Ra-226 Soil Concentration: 1.84 pCi/g
Dose Rate: 11 µRem/hr
Correlation Plot Area: 1152 Sq. Ft.

Plot 04
Mean Gamma Count Rate: 10447 cpm
Ra-226 Soil Concentration: 1.2 pCi/g
Dose Rate: 9 µRem/hr
Correlation Plot Area: 906 Sq. Ft.

Plot 06
Mean Gamma Count Rate: 12097 cpm
Ra-226 Soil Concentration: 1.67 pCi/g
Dose Rate: 6 µRem/hr
Correlation Plot Area: 774 Sq. Ft.

Plot 08
Mean Gamma Count Rate: 12490 cpm
Ra-226 Soil Concentration: 2.05 pCi/g
Dose Rate: 8 µRem/hr
Correlation Plot Area: 761 Sq. Ft.

Plot 07
Mean Gamma Count Rate: 11337 cpm
Ra-226 Soil Concentration: 1.61 pCi/g
Dose Rate: 10 µRem/hr
Correlation Plot Area: 633 Sq. Ft. Plot 01

Mean Gamma Count Rate: 18650 cpm
Ra-226 Soil Concentration: 3.32 pCi/g
Dose Rate: 9 µRem/hr
Correlation Plot Area: 562 Sq. Ft.

Plot 09
Mean Gamma Count Rate: 14677 cpm
Ra-226 Soil Concentration: 2.03 pCi/g
Dose Rate: NC
Correlation Plot Area: 471 Sq. Ft.

Plot 14
Mean Gamma Count Rate: 11239 cpm
Ra-226 Soil Concentration: 1.06 pCi/g
Dose Rate: 8 µRem/hr
Correlation Plot Area: 205 Sq. Ft.

Plot 05
Mean Gamma Count Rate: 11551 cpm
Ra-226 Soil Concentration: 1.22 pCi/g
Dose Rate: 9 µRem/hr
Correlation Plot Area: 610 Sq. Ft.

Plot 03
Mean Gamma Count Rate: 15081 cpm
Ra-226 Soil Concentration: 4.11 pCi/g
Dose Rate: 12 µRem/hr
Correlation Plot Area: 502 Sq. Ft.

Plot 11
Mean Gamma Count Rate: 14200 cpm
Ra-226 Soil Concentration: 2.51 pCi/g
Dose Rate: 12 µRem/hr
Correlation Plot Area: 562 Sq. Ft.

Plot 12
Mean Gamma Count Rate: 13581 cpm
Ra-226 Soil Concentration: 2.36 pCi/g
Dose Rate: 10 µRem/hr
Correlation Plot Area: 378 Sq. Ft.

Plot 15
Mean Gamma Count Rate: 13289 cpm
Ra-226 Soil Concentration: 1.55 pCi/g
Dose Rate: 9 µRem/hr
Correlation Plot Area: 285 Sq. Ft.

Plot 13
Mean Gamma Count Rate: 14391 cpm
Ra-226 Soil Concentration: 2.16 pCi/g
Dose Rate: 9 µRem/hr
Correlation Plot Area: 249 Sq. Ft.

Plot 10
Mean Gamma Count Rate: 14959 cpm
Ra-226 Soil Concentration: 1.91 pCi/g
Dose Rate: 10 µRem/hr
Correlation Plot Area: 178 Sq. Ft.

Firelight No. 6

LEGEND
Correla tio n  Plo ts
100-fo o t M in e Site Buffer
Gro up On e M in e Bo un da ry

Alluvium over Chinle Formation Gamma Scan (cpm)
8653 - 9000
9001 - 12000
12001 - 15000
15001 - 18000
18001 - 21000
21001 - 24000
24001 - 25214

Notes:
1. The Bicro n  M icroREM  instrum en t used for do se rate m ea surem en ts do es n o t ha ve
the reso lutio n  required fo r m ea surem en ts at lo w do se rate co n ditio n s (less tha n  a ppro xim a tely
15 μRem/hr) a n d requires relia n ce o n  a n a lo g in terpretatio n  b y the field o pera to r. 
This instrum en t is a ppro pria te o n ly fo r its inten ded use a s a hea lth a n d sa fety to o l.
cpm = co un ts per m in ute
µrem/hr = m icro rems per ho ur
NAM L = Na va jo  Ab a n do n ed M in e La n ds
pCi/g = pico curies per gra m
Ra  = Ra dium
Sq. Ft. = Square fo o t

SLC  \\DC1V S01\GISPROJ\F\FREEPORT\FCUP_NN\M APFILES\SITESPECIFIC\M ONUM ENT_ VALLEY\FIRELIGHT_RSE_REPORT\FIGURE_F-1_FIRELIGHT6_CORRELATION_PLOTS_01_05_06_07_08.M XD  CPOITRAS  5/14/2021  07:07:59

1 in ch = 55 feet$ 0 55 11027.5
Feet1:660

Co ordin a te System: W o rld Geo detic System 1984;
Hydro lo g, Tra n sportatio n : Un ited Sta tes Geo lo gica l Survey 2014;

M in e Lo ca tio n s CH2M  Hill En gin eers, In c. 2016;
Aeria l Im a gery: ESRI ArcGIS o n lin e

Figure F-1. Correlation Plots 01 through 15
Firelight No. 6

Rem o va l Site Eva lua tio n  Repo rt



Notes:
cpm = counts per minute
Cl = confidence interval
PL = prediction limit
pCi/g = picocuries per gram
Ra = Radium
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Figure F-2. Correlation of Gamma Count
Rate to Ra-226 Surface Soil Concentration

Firelight No. 6
Removal Site Evaluation Report
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Figure F-3. Regression Curve Overlaid on RSE Collected Data
Firelight No. 6

Removal Site Evaluation Report

Notes:
Cl = confidence interval
PL = prediction limit
pCi/g = picocuries per gram
Ra = Radium
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Figure F-4. Observed vs Predicted Radium-226
Surface Soil Concentration(pCi/g)

Firelight No. 6
Removal Site Evaluation Report

Notes:
pCi/g = picocuries per gram
Ra = Radium
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Figure F-5. Correlation of Gamma Count
Rate to Dose Rate

Firelight No. 6
Removal Site Evaluation Report

Notes:
cpm = counts per minute
Cl = confidence interval
PL = prediction limit
Ra = Radium
µrem/hr= microrems per hour
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Figure F-6. Mine Site Estimated Ra-226
Concentration Map Levels

Firelight No. 6
Removal Site Evaluation Report

LEGEND
Estimated Radium Concentration in  pCi/g
! <0.99

! 0.99 - 1.98

! 1.98 - 4.95

! 4.95 - 9.90

! >9.90

" Hoist House Locaiton

!< Firelight No. 6 dewatering well

Former Haul Road

Field Confirmed Drainage

Group One Mine Boundary

100-foot Mine Buffer

Underground Workings

Disturbed Vegetation

Restricted Area

NAML Technical Specifications Waste Rock Pile

SLC  \\DC1VS01\GISPROJ\F\FREEPORT\FCUP_NN\MAPFILES\SITESPECIFIC\MONUMENT_VALLEY\FIRELIGHT_RSE_REPORT\FIRELIGHTNO6_RSE_FIGURES\FIRELIGHTNO6_RSE_FIGURES.APRX  AGAWINAM  11/22/2022  11:30:22

$ 0 200 400100

Feet

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;

Mine Locations CH2M Hill Engineers, Inc. 2016;
Aerial Imagery: ESRI ArcGIS online

Notes:
1. Estimated Ra-226 concentrations using the
correlation equation to convert cpm into pCi/g.
2. IL for Ra-226 - 0.99 pCi/g.
3. Correlated Ra-226 concentrations are valid within
the range of 1.26pCi/g and 3.64pCi/g. Predicted values
outside of that range should be used qualitatively and with
caution when interpreting the data.
> = greater than
< = less than
cpm = counts per minute
IL = Investigation Level
NAML = Navajo Abandoned Mine Lands
pCi/g = picocuries per gram

1 inch = 200 feet1:2,400
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Notes:
1. Estimated Ra-226 concentrations using the
correlation equation to convert cpm into pCi/g.
2. IL for Ra-226 - 0.99 pCi/g.
3. Correlated Ra-226 concentrations are valid within
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caution when interpreting the data.
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