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Executive Summary

Introduction

The United States of America (U.S.) and the Navajo Nation entered into a Consent Decree (CD) with
Cyprus Amax Minerals Company (Cyprus Amax)* and Western Nuclear, Inc. The CD was approved by
the U.S. District Court for the District of Arizona and has an effective date of May 22, 2017. This Removal
Site Evaluation (RSE) Report is submitted in accordance with the Statement of Work described in and
pursuant to the terms of the CD. This RSE Report describes the activities performed and summarizes the
results of investigations conducted to characterize chemical and radiological conditions at the Rock Door
No. 1 Mine Site (Mine Site). Site characterization data collected at the Mine Site will be used to determine
the volume of mining-impacted material, including technologically enhanced naturally occurring
radioactive material (TENORM) in excess of the Investigation Levels (ILs) due to historical mining
activities. This RSE Report does not establish cleanup levels or evaluate potential cleanup options.
Following approval of this RSE Report, the U.S. Environmental Protection Agency (U.S. EPA), after
consultation with Navajo Nation Environmental Protection Agency (NNEPA), will determine whether there
is sufficient information to warrant additional work at the Mine Site, which may include the performance of
a risk assessment and evaluation of response action alternatives through an engineering evaluation/cost
analysis (EE/CA).

Rock Door No. 1 Mine Site

The Mine Site is located in the Oljato Chapter of the Navajo Nation, in San Juan County, Utah, on Tribal
Trust Land (Figure ES-1). The Mine Site is located in southeastern Utah west of the Monument Valley
Tribal Park and is located 9 miles southeast of the Oljato Chapter house and can be viewed from Oljato
Road, approximately 2.4 miles west of Highway 163 and approximately 0.75 mile west of the historic
Goulding’s Trading Post (Figure ES-1). The Mine Site covers 5.36 acres. The Mine Site was identified by
U.S. EPA as one of 46 Priority Abandoned Uranium Mine Sites as described in Section 1 of this RSE
Report. The Mine Site was identified as a Priority Mine Site because of its proximity to potentially
inhabited structures and gamma screening measurements elevated above background, as identified by
U.S. EPA (U.S. EPA 2014).

The Mine Site was located on Rock Door Mesa approximately 700 feet above the valley floor. From 1953
to 1954, 25 tons of ore was produced through 3 portals: 2 located on a ledge approximately 20 feet below
the northeast mesa top and one reportedly located on a ledge below the northern mesa top (NAMLRP
2000). Additionally, a rim strip was reported on top of the mesa (NAMLRP 2000). The ore was reportedly
transported by a cable and bucket/sack system to the valley floor. No ore processing was conducted at
the Mine Site, because ore was hauled off site to a mill for processing. Historical mining at the Mine Site
targeted naturally occurring uranium ore deposits in the Shinarump member of the Chinle Formation.

The Navajo Nation Abandoned Mine Lands Reclamation Program (NAMLRP) conducted reclamation and
closure activities at the Mine Site between 2001 and 2002. Navajo Abandoned Mine Lands (NAML)
closed the three mine portals and covered the portals with native rock. During the RSE field work, Cyprus
Amax evaluated the Mine Site for accessibility and made two trips to the top of the mesa (one with NAML
on January 26, 2018 and one with U.S. EPA and NNEPA on June 6, 2019). Cyprus Amax consulted with
both U.S. EPA and NNEPA following these visits, and it was determined that the access route to the Mine
Site was too steep, rugged, and dangerous for access by sampling crews, which needed to carry heavy
sampling equipment and backpacks to perform work. Therefore, the top of the mesa was deemed
inaccessible for investigation activities because of health and safety concerns and sampling of the Mine
Site was limited to the valley floor.

! Cyprus Amax refers to its former subsidiaries, Climax Uranium Company, American Metal (AMAX) Inc., and Foote Mineral
Company, and to the Vanadium Corporation of America, an entity to which Cyprus Amax has an indemnity obligation.
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Removal Site Evaluation Investigation Field Activities (2017 to 2019)

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

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

2. ldentify IL exceedances in soil and sediment using site characterization data, including gamma count
rates from walkover gamma scanning and surface and subsurface soil and sediment sampling.

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

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

5. Identify whether there is evidence that surface water and/or groundwater has been impacted by
mining-related activities, if present and accessible for sampling.

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

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

1. DQO 1 was attained.

e One background reference area (BRA) was selected based on the predominant surficial geologic
formation (the Colluvium BRA) at the Mine Site. BTVs were calculated from gamma count rates and
analytical concentrations for the primary COPCs at the BRA. BTVs, in addition to U.S. EPA Regional
Screening Levels, if available, were used to derive ILs, which informed the evaluation of subsequent
DQOs.

2. DQO 2 was attained with a data gap.

e The type and extent of affected environmental media has been defined through gamma radiation
surveys, surface and subsurface soil sampling, and sediment sampling. One subsurface soil sample
location (32-MS-013) was not vertically delineated due to refusal.

3. DQO 3 was attained with a data gap.

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

e The data were collected in accordance with the Work Plans to determine if a correlation existed
between gamma count rate (in cpm) and dose rate (in microrem per hour). The correlation did not

? On December 15, 2017, CH2M HILL Companies Ltd. and its subsidiaries, including CH2M HILL, Inc. (CH2M) became part of
Jacobs. CH2M/Jacobs performed the RSE work, and Jacobs prepared this RSE Report. Jacobs and CH2M are referred to
collectively as “Jacobs.”
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achieve acceptable statistical performance criteria and model validation. Therefore, the correlation is
not considered usable for estimating dose rate from gamma count rates. Cyprus Amax is exploring
additional methodologies for dose rate correlation at Group 2 Mine Sites.

4. DQO 4 was attained.

o Sufficient data were collected in accordance with the Work Plan to evaluate whether mining-related
activities released secondary COPCs into the environment. Mine Site soil sampling data indicated
that the secondary COPCs were less than ILs.

5. DQO 5 was attained.

e Multiple lines of evidence support that historical mining activities have not impacted surface water or
groundwater. These lines of evidence include aquicludes in strata below the Mine Site that limit
vertical migration to groundwater; no perennial or intermittent surface water flow on the Mine Site;
minimal infiltration of water at the Mine Site; limited leaching of COPCs in soil and sediment; and no
impacts to water wells within one mile of the Mine Site.

6. DQO 6 was attained.

e The volume of mining-impacted material, including TENORM in excess of the ILs, was estimated to
be 3,705 cubic yards. An area of mixed NORM and mining-impacted material, including TENORM,
was estimated to be 9,900 cubic yards.
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1. Introduction

This Removal Site Evaluation (RSE) Report describes the activities and results of investigations to
characterize chemical and radiological conditions at Rock Door No. 1 Mine Site (Mine Site). Jacobs
Engineering Group Inc. (Jacobs)® performed the activities for Cyprus Amax Minerals Company (Cyprus
Amax)" in accordance with the Consent Decree (CD) (United States of America and the Navajo Nation 2017)
entered into by the United States of America (U.S.), Navajo Nation, Cyprus Amax, and Western Nuclear, Inc.
with an effective date of May 22, 2017. Jacobs performed fieldwork according to the CD, the approved RSE
Work Plan (CH2M 2017a), and the approved RSE Work Plan Addendum (CH2M 2018), the latter two of
which are collectively referred to as the Work Plans. The U.S. Environmental Protection Agency (U.S. EPA)
approved the RSE Work Plan on September 13, 2017 (RSE Work Plan) and May 31, 2018 (RSE Work Plan
Addendum), before commencement of the RSE field activities. This RSE Report presents the RSE results but
does not establish cleanup levels or evaluate potential cleanup options. Following approval of the RSE
Report, U.S. EPA after consultation with the Navajo Nation Environmental Protection Agency (NNEPA) will
determine whether there is sufficient information to warrant additional action at the Mine Site, which may
include evaluation of response action alternatives through performance of a risk assessment and an
engineering evaluation/cost analysis (EE/CA).

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

The information in this RSE Report is intended to describe the results of investigations to help inform the four
nested stages of problem-solving, consistent with the CERCLA and the Fundamental Laws of the Diné. This
RSE Report recognizes that under the Fundamental Laws of the Diné, the four problem-solving stages are:
(2) thinking (nitsahakees), (2) planning (nahat’a), (3) implementation (lina/jina’), and (4) eventual results
(sihasin).

The Mine Site is located within the Oljato Chapter of the Navajo Nation (Figure 1-2). This RSE Report
describes activities performed and summarizes the results of the RSE investigation conducted to characterize
chemical and radiological conditions at the Mine Site. The Mine Site was identified by U.S. EPA as a Priority
Abandoned Uranium Mine Site (Priority Mine Site) located within the Navajo Nation. Priority designation was
given because the Mine Site is located near a potentially inhabited structure and gamma screening
measurements were elevated above background levels identified by U.S. EPA (U.S. EPA 2014). The Mine
Site area includes the Navajo Abandoned Mine Lands Reclamation Program (NAMLRP) boundary plus a 100-
foot-wide buffer surrounding the boundary. A 1-mile radius around the Mine Site was considered for the
evaluation of groundwater and surface water (Figure 1-3).

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

¢ Cyprus Amax refers to its former subsidiaries, Climax Uranium Company, American Metal (AMAX) Inc., and Foote Mineral Company,
and to the Vanadium Corporation of America, an entity to which Cyprus Amax has an indemnity obligation.
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1.1 Objectives

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

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

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

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

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

1.2 Overview

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

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

e Cultural resource surveys

o Biological surveys

e Site mapping to digitize and georeference Mine Site features and physical attributes (Appendix A)

e Review of historical documents pertaining to the Mine Site (Appendix A)

e Gamma scanning to identify potentially impacted areas based on radiation levels

e Collection and laboratory analysis of soil samples to characterize the lateral and vertical extent of
contamination in soil and sediment



Removal Site Evaluation Report JACOBSJ

e Evaluation of groundwater and surface water within 1 mile of the Mine Site

e Reporting

According to the SOW, the RSE Report is to include the following components:

e A summary of the results of the RSE activities

e Field and validated laboratory data, including gamma scan results

e Laboratory reports

e Data validation results

e Summary tables, graphs, and maps

o |dentification of the vertical and lateral extent of mining-impacted material, including TENORM

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

The RSE Work Plans (CH2M 2017a, 2018) define “impacts” on the Mine Site as exceedances of
contaminants of potential concern (COPCs) compared to an IL that equates to a site-specific background
threshold value (BTV) and or U.S. EPA Regional Screening Level (RSL), whichever is higher. As further
explained in the RSE Work Plans, this approach is too simplistic because uranium and metals are naturally
occurring in the environment and typically display a range of concentrations in their natural state. Therefore,
reported concentrations of constituents that exceeded the IL may be indicative of natural conditions or related
to historical mining activities. Therefore, a multiple-lines-of-evidence approach has been developed for the
Mine Site to allow for evaluation of materials impacted by mining-related activities, including the designation
of NORM and TENORM.

The RSE Report is not intended to establish cleanup levels or evaluate response action alternatives.
Following approval of the RSE Report, U.S. EPA after consultation with NNEPA will determine whether there
is sufficient evidence to warrant additional work at the Mine Site, which may include conducting a risk
assessment and potential evaluation of response action alternatives through performance of an EE/CA. If a
risk assessment and EE/CA are deemed necessary, cleanup levels will be determined and the volume of
mining-impacted material, including TENORM, may be reduced.

1.3 Project Management and Organization

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

The project manager, Ms. Dawn Townsen of Jacobs, and field investigation task manager, Mr. Gavin
Wagoner of Jacobs, managed the implementation of activities specified in the approved Work Plans. Mr. Eric
Packard, Certified Health Physicist of Jacobs served as the radiation health physicist. Mr. Joshua Painter of
Jacobs acted as the health and safety officer. Table 1-1 lists the Jacobs project management team.

Jacobs subcontracted specialized services as necessary. Dinétahd66 Cultural Resources Management
(DCRM) performed the cultural resource assessments, and Hemlock Environmental Consulting, LLC and
Earth and Sky, LLC® performed the biological monitoring; Ground Penetrating Radar Systems performed
utility locate services; Cascade Drilling provided subsurface drilling services; and ALS Environmental
Laboratory in Fort Collins, Colorado, provided analytical laboratory services.

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

1.4

Report Organization

This RSE Report documents the activities performed during the Mine Site RSE. The Report is structured as
follows:

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

Section 2 describes the Mine Site, including mining and reclamation history, ownership and land use, and
regional and site-specific geology and hydrogeology, and summarizes the cultural and biological
assessments.

Section 3 summarizes RSE methodology.

Section 4 includes results of RSE investigations, field activities, and radium-226 (Ra-226) correlation for
surface soil.

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

Section 6 provides a summary of the Mine Site data quality objectives (DQOs), uncertainties, and data
gaps.

Section 7 provides an RSE investigation summary and conclusions.

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

2.1 Site Description

The Mine Site is located in the Oljato Chapter of the Navajo Nation, in San Juan County, Utah, on Tribal Trust
Land (Figure 1-2). The Mine Site was identified by the U.S. EPA as 1 of 46 Priority Mine Sites located within
the Navajo Nation. A designation of “Priority” is based on the Mine Site’s proximity to residences and gamma
screening measurements elevated above an U.S. EPA established background (U.S. EPA 2014).

The Mine Site is located in southeastern Utah west of the Monument Valley Tribal Park. The Mine Site is
located 9 miles southeast of the Oljato Chapter house and can be viewed from Oljato Road, approximately
2.4 miles west of Highway 163 and approximately 0.75 mile west of the historic Goulding’s Trading Post
(Figure 1-2). The area of the Mine Site given in the CD was 5.36 acres (United States of America and Navajo
Nation 2017). Because of the potential for impacts beyond the Mine Site boundary, a 100-foot-wide buffer
was added to the boundary of the Mine Site, so that RSE investigations could efficiently delineate the
potential extent of impacted environmental media related to historical mining activities. Therefore, the
investigation area for the Mine Site was approximately 11.36 acres, which included the inaccessible areas
(Figure 2-1).

The originally selected background reference area (BRA) for the Chinle Formation was not representative,
because the area was ultimately determined to be in the Moenkopi formation, which is below the ore-bearing
Chinle formation and above the valley floor colluvial deposits. Therefore, the data were not usable. A new
BRA was selected (the Colluvium BRA) on a talus slope of the Cutler Formation (Figure 1-3). This new BRA
was more representative of the eroded material from the multiple formations of the mesa (where the Mine Site
is located) and valley floor.

Steep cliffs and rugged terrain prevented safe access to the top of the mesa to conduct RSE field activities;
therefore, the investigation efforts focused on the portions of the Mine Site along the base of the mesa, which
included scree slopes and drainages (Figure 2-1). There are no roads to the top of the mesa, and access by
foot requires traversing steep, exposed cliff ledges. Jacobs accessed the top of the mesa with U.S. EPA and
NNEPA on June 6, 2019 and completed a qualitative evaluation of conditions. Because additional attempts to
access areas at the top of the mesa would present an unacceptable level of risk to field workers, U.S. EPA
and NNEPA agreed that Cyprus Amax would not be required to conduct fieldwork at the top of the mesa.
Additional assessment may be required in the future, if a safe and accessible route is established or
technology becomes available to allow for remote assessment of the mesa.

2.2 Ownership and Access Agreements

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

As stated in Section VIII (Property Requirements) of the CD and Section 4 of the SOW, Cyprus Amax worked
with local officials to obtain access agreements from grazing permit and homesite lease holders before
conducting fieldwork activities. In a letter to U.S. EPA and NNEPA dated September 5, 2017, Cyprus Amax
provided documentation of its successful best effort to obtain permission to access the Mine Site

(Appendix B).

2.3 Surrounding Land Use

The closest residential areas are approximately 0.25 mile north and northeast of the Mine Site and
approximately 0.25 mile east of the Mine Site (Figure 2-1). The area to the north and northeast of the Mine
Site appears undeveloped in the 1950 aerial photograph (Figure 2-2). The area was developed after 1980,
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after the termination of mining activities. This is evident in the 1980, 1993, 2019 historic aerial photographs
(Figure 2-3, 2-4, and 2-5); houses become more apparent to the north and northeast in the 1993 and 2019
historic aerial photographs when compared to the 1980 historic aerial photograph. Each of the residential
areas are comprised of three to five single- or multi-family homes. The residential areas are limited to
housing, farming, and gardening. No livestock grazing was observed. Short-term rental properties, associated
with the Goulding’s Lodge, are located 0.5 mile southeast of the Mine Site.

2.4 Historical Practices and Reclamation History

The land (where the Mine Site is located) was originally claimed in 1952 by Harry A. Binale within mining
permit number MP-32, and mining rights were assigned shortly thereafter to Harry Goulding (Chenoweth
1991). Although exploratory drilling was performed under Harry Goulding, no ore was produced at the Mine
Site during this time. The Mine Site was transferred to Dean Nicholson in 1953, who mined from 1953 to 1954
(Chenoweth 1991). According to Atomic Energy Commission (AEC) records, a total of approximately 25 tons
of ore containing 331 pounds of uranium and 937 pounds of vanadium (U.S. EPA 2007) were extracted. Ore
was reportedly transported by a system of cables and buckets/sacks from three portals to a loadout area on
the valley floor (Chenoweth 1991), which was supported by an interview with a local resident (DCRM 2018).
Ore that met the minimum grade of uranium® set by the AEC was removed from the Mine Site for processing.
The remaining material, which consisted of overburden and waste rock with concentrations of uranium below
minimum grades set by the AEC, was left onsite’.

From December 2001 to April 2002, NAML performed reclamation activities at the Mine Site under the
Monument Valley 4 Reclamation Program (NAMLRP 2001, 2002). NAML applied the site identification of NA-
0237 to the Mine Site (NAMLRP 2001). Reclamation features (closed portals) identified by NAML are shown
on Appendix A Figure A-1 and additional information is provided in Appendix A. The NAMLRP’s Point
Features database identified the location of the three reclaimed portals (U.S. EPA 2007). The three reclaimed
portals were documented in the NAML Point Features database as feature Mon050 and are shown in
Appendix A. A rim strip was identified in the NAMLRP document, but the location was not provided. NAML
reported that the following reclamation activities were performed:

e Excavate and stabilize the three portals
e Close the portals with approximately 50 cubic yards of polyurethane foam
e Backfill the exterior with native Class A rock to ensure a complete hidden seal

2.5 Previous Investigations
251 Remote Sensing Radiation Surveys

From 1994 to 1999, U.S. EPA Region 9 funded 41 aerial radiological surveys conducted by the U.S.
Department of Energy (DOE) Remote Sensing Laboratory (DOE 2001; U.S. EPA 2007). These aerial
radiological surveys were conducted in support of U.S. EPA’s scientific study of AUMs to determine if AUMs
and related mine features pose a significant risk to human health and environment. The surveys covered
approximately 1,144 square miles within the Navajo Nation. For the Mine Site, the aerial radiological surveys
characterized the overall radioactivity (ground surface exposure rate in microroentgen per hour (uUR/hr) and
excess bismuth 214 levels). The Mine Site was covered in one of the aerial radiological survey areas, and the
results are presented on Figure 2-6. The aerial radiological survey results displayed elevated measurements
(5.2 to 7.4 pR/hr) in the immediate vicinity of the former portals near the top of the mesa; and less than 2.4
HR/hr in the eastern and western portions of the Mine Site, and in the southern portion of the loadout area

®In the mining industry and as used in the Atomic Energy Act, the definition of “ore” is an economic one, and materials containing target
metals that are not “ore” at one price may well become “ore” if the price or circumstances change in the future. The terminology used to
refer to materials that do not contain the minimum grade varies, such materials but have been referred to as “protore/low-grade ore” or
“waste rock” in different circumstances and contexts and depending on their grades.

" For additional information describing the AEC and uranium mining on the Navajo Nation, refer to El Paso Natural Gas Co., LLC v.
United States of America (D. Ariz. 2019).
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located north of the Mine Site. Survey data did not encompass the former haul route and northern half of the
loadout area on the valley floor.

25.2 U.S. EPA Atlas with Geospatial Data

The U.S. EPA Atlas (2007) reported the production history as stated in Section 2.4. Site features presented in
the U.S. EPA Atlas included the three portal locations. Based on field observation during the RSE activities,
the locations of the three portal locations were not correctly georeferenced, so Jacobs revised the
georeferencing of the site features, which are used on the figures in this RSE Report. The U.S. EPA Atlas did
not report the location of the reported rim strip and this feature is not presented on figures.

253 Site Screening Assessment

During 2012, U.S. EPA conducted a site screening assessment of the Mine Site (U.S. EPA 2012). The site
screening assessment conducted by Weston Solution, Inc. (Weston) did not observe the three portals or rim
strip reported by NAML on the Mine Site (U.S. EPA 2012). Weston did not identify potential loadout areas for
the cable and bucket/sack transport system or other former Mine Site features; however, Weston indicated
the potential of waste rock and fine material to be over the edge of the mesa. Radiological measurements
collected on top of the mesa ranged from 9442 to 218136 cpm. Gamma count rates were elevated near the
bench area at the top of the mesa.

2.6 Review of Historical Aerial Photographs

As part of the RSE for the Mine Site, a review of historical aerial imagery from 1950, 1980, 1993, and 2019
was conducted (Figures 2-2 through 2-5) These aerial photographs reveal the following:

e The 1950 aerial photograph (Figure 2-2) presents pre-mining conditions and, therefore, no mining
features or potential haul roads are apparent. Several drainages, flowing to the northeast from the mesa
within the scree slope, are visible. There is a large degree of distortion in the 1950s aerial image, which
alters the size and shape of the cliff side from later aerial images. This distortion appears to be caused by
the non-vertical camera angle of the photograph. The ledge just below the top of the mesa on the north
side is distorted and appears smaller than it would be if the photograph was collected at a vertical angle.

e The 1980 aerial photograph (Figure 2-3) is post-mining and pre-NAML reclamation. The 1980 photograph
shows a distinct outline of the potential loadout area and haul road northeast of the Mine Site. Again, no
mining features are visible within the Mine Site or buffer area. Approximately 0.25 mile east of the Mine
Site, a local residence is visible that was not visible in the earlier aerial photograph. The apparent change
in the size of the cliff ledge is from the distortion related to the 1950s photograph and is not mining-
related.

e The 1993 aerial photograph (Figure 2-4) is post-mining and pre-NAML reclamation, and no mining
features can be observed. Along the northern boundary of the 1993 aerial photograph a local residence is
visible approximately 0.25 mile north of the Mine Site boundary. The residence along the eastern
boundary of the Mine Site is still visible and it appears additional buildings have been added.

e The 2019 aerial photograph (Figure 2-5) is post-NAML reclamation and exhibits the potential loadout area
and haul road. These areas now appear faint. No other mining-related features can be distinguished from
the 2019 aerial photograph. The footprint of the residences on the valley floor appears to have expanded.

2.7 Physical Characteristics
271 Regional and Site-specific Physiography

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

The Mine Site is located in Monument Valley, which is well known for isolated towers, buttes, and mesas of
red sandstone separated by sunbaked, arid valleys of sparse vegetation and sand dunes. The historical
mining area of the Mine Site is located on top of Rock Door Mesa, which is adjacent to Oljato Mesa. These
mesas are guarded by imposing cliffs to the north, west, and east and by steep slickrock, cliffs, and loose
scree to the south. These mesas were two of the many mesas in the area explored for uranium ore resources
(Chenoweth 1991). Below the cliffs of these mesas, scree slopes composed of weathered and eroded
geologic units form naturally at the angle of repose. These scree slopes are dissected by incised drainages
that run ephemerally during strong storms. The scree slopes and washes grade into the valley floor, which
forms large areas of relatively flat topography when compared to the abrupt cliffs located nearby. The
elevation difference of the Mine Site from the top of the mesas to the valley floor is approximately 700 feet
(approximately 5,100 to 5,800 feet above mean sea level), with roughly 250 feet of that elevation change
occurring as a sheer cliff immediately below the ore-bearing historical mining unit. The Mine Site topographic
map is presented on Figure 2-7. The elevation of the BRA is approximately 5,160 feet above mean sea level,
with approximately 117 feet of elevation change.

2.7.2 Geologic Conditions
2.7.2.1 Regional Geology and Stratigraphy

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

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

(Fillmore 2011).

The sedimentary rocks of the Monument Valley area generally consist of eolian and fluvial deposits that are
generally light buff to deep reddish brown, creating a sequence of rocks about 5,000 feet thick

(Longsworth 1994). The sedimentary rocks range in age from Permian to Jurassic, and Quaternary deposits
are present in valleys, drainages, and scree slopes. In Monument Valley, the major geologic units present
include the following, from oldest to youngest (Figure 2-8):

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

e Triassic Moenkopi Formation
e Triassic Chinle Formation, which includes, importantly, the ore-bearing Shinarump Member

e Triassic Wingate Sandstone
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e Jurassic Kayenta Formation
e Jurassic Navajo Sandstone

e Quaternary eolian and colluvial/alluvial deposits

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

2.7.2.2 Site-specific Geology and Stratigraphy

The surficial bedrock at the Mine Site is consistent with that of Monument Valley (Figure 2-9) consisting of,
from top to bottom, the Triassic Shinarump member of the Chinle Formation, Triassic Moenkopi Formation,
and Permian De Chelly Sandstone and Organ Rock Shale Members of the Cutler Formation. A geologic cross
section of the Mine Site is presented on Figure 2-10. Bedrock is found exposed on the surface of Rock Door
Mesa. RSE activities mapped the shallow bedrock using aerial images (Figure 2-11).

The Shinarump member of the Chinle Formation is located at the top of the mesa and serves as a resistant
cap to weathering. Below the Chinle is the Moenkopi Formation, which erodes more easily and often appears
as a sloping shelf. The dramatic cliff faces that are prevalent in Monument Valley are formed of the De Chelly
Sandstone member, which underlies the Moenkopi Formation. Below the De Chelly Sandstone is the Organ
Rock Shale. At the Mine Site, colluvial deposits comprised of weathered and eroded Chinle, Moenkopi, and
De Chelly Sandstone form scree slopes against a base of Organ Rock Shale.

Historical mining activity at the Mine Site targeted the Shinarump member of the Chinle Formation.
Throughout the region, the Shinarump is between 50 to 100 feet thick and predominantly consists of a gray to
buff sandstone and pebble conglomeratic sandstone, typical of a complex fluvial system; both rock types are
lenticular and cross bedded. Shinarump pebble conglomerates are composed of well-rounded quartz,
guartzite, and chert pebbles in a quartz sand matrix, cemented by silica and iron oxides (Grundy 1957). Basal
deposits of the Shinarump fill channels cut into the underlying Moenkopi Formation. These scour-and-fill
sediments contain abundant amounts of silicified wood and fossilized plant matter, and the contact may be
marked by a zone of bleaching developed in the underlying Moenkopi Formation (Chenoweth and Malan
1973). The mineralization is typically found within or close to the narrow channels and typically does not
extend far outside the channels. This formation hosts extensive uranium and vanadium mineralization
deposits and uranium ore bodies are generally in the conglomeratic sandstones that fill paleostream channel
scours (Grundy 1957).

The Moenkopi Formation consists of brick red and maroon shale, siltstone, and mudstone deposited in a
fluvial environment. As the Moenkopi erodes, it forms steep slopes (Repenning et al. 1969). In the Monument
Valley area, the Moenkopi Formation thins to the southeast, ranging from approximately 500 feet to 50 feet
across the region (Repenning et al. 1969). At the Mine Site, the thickness of the Moenkopi Formation is closer
to 50 feet thick.

The De Chelly Sandstone is a fine-grained, cross-bedded, light red eolian sandstone that forms vertical cliffs
ranging in thickness from 300 to 550 feet (Longsworth 1994). Much of the dramatic scenery in Monument
Valley is attributed to this rock formation. At the Mine Site, the De Chelly Sandstone cliffs are estimated to be
approximately 250 feet thick.

The Organ Rock Shale consists of red to red-brown shale, siltstone, and sandstone, deposited in braided
streams and tidal flats adjacent to marine lowlands (Vaughn 1964). The Organ Rock Shale is 670 to 700 feet
thick in the Monument Valley area (Longsworth 1994). Weathering and erosion of the Organ Rock Shale often
results in a lumpy appearance, in stark contrast to the featureless cliffs and slickrock characteristic of the
overlying De Chelly Sandstone.

The scree slopes at the base of the Mine Site are colluvial deposits, which are characterized as sediments
deposited at the base of a hillslope by either rainwash, sheetwash, downslope creep, or a combination of
these processes. The colluvial deposits consist of weathered Chinle, Moenkopi, and De Chelly rock in grain
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sizes ranging from boulder-sized to silt-sized. In some locations along the base of the Monument Valley cliffs,
eolian deposits (for example, sand dunes) are present; however, none were observed within the boundaries
of the Mine Site.

273 Regional and Site-specific Climate

Climate data for the Mine Site are available from a weather station near Monument Valley Tribal Park,
Arizona (025665) (WRCC 2021). Temperatures peak in July and trough in January. The maximum July
temperature averages 92.0 degrees Fahrenheit (°F), while the minimum January temperature averages
40.6°F (WRCC 2021). Relative humidity of less than 10 percent may be recorded seasonally across much of
the region. Lack of moisture in the air provides a limited heat reservoir and allows for large fluctuations in air
temperatures. Daily temperature fluctuations of 25°F to 40°F are common.

Wind direction and magnitude in the region varies by location, season, and elevation. A wind rose from the
Monument Valley Tribal Park, Arizona showing the number of hours per year the wind blows from a specific
direction is shown on Figure 1-3 (Meteoblue 2019); the predominant wind direction is from south to north.
These wind directions are consistent with field observations of wind direction at the Mine Site. High wind is
present seasonally, with sustained wind speeds potentially reaching more than 40 miles per hour.

Precipitation is seasonally variable, with an average annual precipitation of 4.5 inches (WRCC 2021). The
average annual pan evaporation rate from 1948 to 2005, as recorded at the Mexican Hat, Utah weather
station, located approximately 26 miles northeast of the Mine Site, is 86 inches (WRCC 2021). August is
generally the wettest month, with an average of 0.79 inches of precipitation due to seasonal monsoons and a
pan evaporation rate of 12.48 inches. June is generally the driest month, averaging 0.10 inch precipitation.
Monsoonal type rain events that typically come in the summer months can cause flash flooding within the
normally dry drainages. These events can cause the transport of significant erosion material.

During reconnaissance-level vegetation classification, botanists observed two vegetation types at the Mine
Site and BRA: pinyon-juniper woodland and Great Basin Desert scrub. Refer to Appendix B for additional
discussion of vegetation at the Mine Site.

274 Regional Hydrogeology and Hydrology

The Mine Site lies within the Monument Valley hydrogeologic subdivision of the Navajo Indian Reservation,
which is part of the Henry Hydrogeologic Basin and the San Juan River Watershed (Cooley et al. 1969).
Monument Valley is one of the driest and least favorable areas for groundwater supplies on the Navajo Nation
because of the relative impermeability of the sedimentary rocks and because extreme dissection

(i.e., channels formed in the landscape through erosion) has drained some of the former water-yielding units
(Cooley et al. 1969).

The Shinarump member of the Chinle Formation, the Moenkopi Formation, and the De Chelly Sandstone
member and Organ Rock Shale of the Cutler Formation are part of the C-aquifer system in the Monument
Valley area (Longsworth 1994). Although groundwater may be found in the alluvium and in consolidated
sedimentary rocks, it generally is available to wells only in the alluvium and in the relatively more permeable
units of the C-aquifer (Cooley et al. 1969). The alluvium may yield more than 10 gallons per minute (gpm) of
water to wells. Pumping rates determined by single well test or the Neuman method range from 10 to 130
gallons per minute for pumping wells in the Oljato alluvial aquifer (USGS 1999). Within the C-aquifer, the
Shinarump Member may yield 5 to 10 gpm, the De Chelly Sandstone member may yield 5 gpm, and the
Organ Rock Tongue may yield 1 to 2 gpm. The Moenkopi Formation generally does not yield water to wells.
Due to the relatively low production rates of the units in the C-aquifer, most groundwater is obtained locally
from the stratigraphically lower Cedar Mesa Sandstone of the Cutler Formation, which is not exposed in the
Monument Valley area, or from the alluvium (Longsworth 1994).

Recharge to the alluvium and the C-aquifer is directly from rainfall, from ephemeral streams, or from leakage
from underlying water-bearing units (Cooley et al. 1969). Alluvium and other surficial deposits are recharged
by rainfall, by influent streams, and by discharge from the consolidated aquifers. Recharge to the C-aquifer in
outcrop areas occurs mostly through fractures and along bedding planes. High rates of evaporation and low



Removal Site Evaluation Report JACOBS

permeabilities limit the amount of recharge in the nonfractured parts of the aquifer (Cooley et al. 1969).
Groundwater in the area generally flows toward the north to the San Juan River (Longsworth 1994).

275 Site-specific Hydrogeology and Hydrology

The Oljato aquifer is a primary groundwater source for domestic use in vicinity of the Mine Site. The Oljato
aquifer was studied south of the Oljato Mesa and over 1 mile south the Mine Site (USGS 1999). The aquifer
consists of unconsolidated alluvium that is probably associated with paleochannel(s) and that overlies the

De Chelly Sandstone member and Organ Rock member of the Cutler Formation. The maximum thickness of
the aquifer is 101 feet, and the measured depth to groundwater ranges from about 65 feet below ground
surface (bgs) in upgradient areas to only about 10 feet bgs near Oljato Wash (USGS 1999). Recharge to the
aquifer originates primarily from direct precipitation in the valley and from infiltration of stormwater runoff from
mesas immediately adjacent to the valley (USGS 1999). Groundwater flow is toward the northwest until it
intersects with Oljato Wash. Groundwater then flows northward toward the San Juan River.

The Oljato aquifer is in alluvium directly overlying the Organ Rock Tongue member of the Cutler Formation.
The Chinle Formation and De Chelly sandstone member of the Cutler Formation is located above the Oljato
aquifer, on the steep bluffs above the alluvium. Lateral groundwater hydraulic conductivity in the alluvial
aquifer ranges from 3.2 to 40 feet per day (USGS 1999). The differences in hydraulic conductivity are
associated with the changes in depositional environment and gradation of the alluvium within areas of the
aquifer but are all in the range expected for a fine to coarse grained sand. Vertical hydraulic conductivities in
these types of depositional environments are lower than lateral hydraulic conductivity by about an order of
magnitude, with preferential flow laterally along depositional bedding planes.

The Organ Rock Tongue member is predominately a poorly sorted siltstone with few thin, very fine-grained
silty sandstone lenses near the base of the unit. The Organ Rock Tongue member is a poorly permeable
formation (Longsworth 1994) that acts as an aquitard, limiting flow vertical flow (USGS 1999) with recharge
from outcrop faces through fractures and bedding planes laterally within the depositional layers in the
formation.

Groundwater is used for municipal, domestic, commercial, irrigation, and stock purposes. Monument Valley
Tribal Park, Goulding’s Trading Post and Lodge, Monument Valley High School, Monument Valley
Hospital/Mission, and the community of Oljato use the Oljato aquifer as their primary source of drinking water.
The average total volume of water withdrawn by these users was about 3,600,000 gallons per month

(133 acre-feet per year), based on water-use records from January 1992 to June 1998 (USGS 1999).
Monument Valley High School and Goulding’s Trading Post and Lodge are the principal users of
groundwater, averaging almost three-fourths of the total volume withdrawn during this period. Some
groundwater in the area is withdrawn by windmills and dug wells or is supplied naturally by springs and is
used mostly for watering livestock. The amount of use from these sources is unknown and not monitored but
is considered small in comparison with that used for public water supply (USGS 1999).

Several databases were reviewed to identify groundwater sampling locations within 1 mile of the Mine Site.
The following databases were reviewed: Navajo Nation Department of Water Resources (NNDWR) database
(NNDWR 2017), DOE's Geospatial Environmental Mapping System (GEMS) (DOE 2019), and U.S. EPA’s
Atlas with Geospatial Data (U.S. EPA 2007). The database searches resulted in identification of two water
wells and one potential spring/seep within 1 mile of the Mine Site (Figure 1-3) as follows:

e One of the water wells (08K-418) is located on the south end of the Monument Valley airstrip. Well
08K418 is reported to be 990 feet deep and screened in the Cedar Mesa Sandstone aquifer. No
additional information, such as historical water quality or water use, is known about this well
(NNDWR 2017).

e The second water well (Goulding) is located at the corner of Monument Valley Clinic Road and 5th Street
(NNDWR 2017). No additional information about this well was found in the NNDWR database; however,
the Goulding well is likely not screened in the alluvial aquifer because it was not included in the USGS
study (USGS 1999).
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e The spring/seep (08-UNK-0001) is identified in the NNDWR database as a “Developed Spring.” The
spring/seep is located at the base of a drainage in a side canyon on a different mesa that is southeast of
the Mine Site. Based on visual observations, the spring/seep is likely located near the contact of the
De Chelly Sandstone and the Organ Rock Shale. The spring/seep is ephemeral; however, it historically
may have flowed more regularly because, at one time, concrete catchment improvements were made
where the spring/seep daylights. The concrete catchment was in disrepair during RSE field visits. The
spring/seep is likely connected to localized recharge. No additional details about this spring/seep are
provided in the in NNDWR (2017) database.

2.8 Biological and Cultural Assessments

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

281 Biological Assessment

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

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

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

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

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

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

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

Observations made by Jacobs’ biologists during the biological investigation of the Mine Site and BRASs are
summarized as follows:
e Vegetation

— Two vegetation types were present at the Mine Site and BRA: pinyon-juniper woodland and Great
Basin Desert scrub.
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e Special-status Wildlife

— Golden eagle (Aquila chrysaetos) and peregrine falcon (Falco peregrinus anatum) have been known
to occur in the vicinity. Golden eagle nests were not observed in the vicinity of the BRA and Mine Site
during field work. A peregrine falcon was incidentally observed during the biological investigation, but
peregrine falcon nests were not observed. NNHP records are provided in Appendix B.

— No other FESA or NNDFW special-status species were observed, but potentially suitable foraging
and nesting habitat was present for ferruginous hawk (Buteo regalis).

e Special-status Plants

— No FESA or NNDFW special-status plants were observed, but potentially suitable habitat was
observed for Jones cycladenia (Cycladenia humilis var. jonesii).

e MBTA-protected Species

— Active nests for wildlife protected by the MBTA were not observed, but three potentially active nests
were observed outside the BRA and Mine Site.

2.8.2 Cultural Resources Assessment

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

The cultural resources assessment included an archival literature search and interviews with local residents,
workers, and local chapter officials, as well as a field survey. DCRM conducted a Class | literature search
using archives of the NNHPD in Window Rock, Arizona, to capture previous survey data and previously
recorded resources within 1 mile of the Mine Site. DCRM conducted a Class Il intensive cultural resources
survey under Navajo Antiquities Permit Number B17646 to identify prehistoric and historic cultural resources.
Fieldwork for the surveys was conducted between October 20 and December 17, 2017, and step-out cultural
surveys were conducted in October 2018. A crew of qualified archaeologists performed the field surveys by
walking parallel transects, spaced at a maximum of 50-foot intervals, through the accessible areas of the
Mine Site and buffer, and an additional 50-foot-wide buffer area. The crew surveyed drainages by walking 2
parallel transects, spaced 50 feet apart. DCRM prepared an archaeological inventory report and submitted it
to NNHPD (DCRM 2018). The report detailed the results of the literature review and field survey, and lists
cultural resources, eligible properties, non-eligible properties, and archaeological resources identified on the
Mine Site and BRA. A Cultural Resource Compliance Form issued by NNHPD as approval of the
archaeological inventory report lists the actions to be taken during the RSE investigation to respect and
protect cultural sites, properties, and resources. The Cultural Resource Compliance Form is presented in
Appendix B.

Ethnographic surveys conducted as part of the cultural resources assessment included interviews with local
residents, workers, and local chapter officials and revealed that cables ran up to the Mine Site, and workers
would lower uranium ore by cables and buckets/sacks. Although interviewees discussed multiple access
routes to the Mine Site, none of them were observed during field visits except for a walking trail from the south
side of the mesa (DCRM 2018).
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3. Field Activities and Methods

Jacobs performed an RSE at the Mine Site to provide information to evaluate the DQOs that were developed
using the processes described in U.S. EPA’s DQOs process, according to Guidance on Systematic Planning
Using the Data Quality Objectives Process (U.S. EPA 2006) and following DQO guidance from the Multi-
Agency Radiation Survey and Site Investigation Manual (MARSSIM) (U.S. EPA 2000). The DQO process is a
series of logical and iterative steps that guide the plan for acquisition of environmental data. It is composed of
the following steps:

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

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

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

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

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

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

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

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

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

3.1 Data Quality Objectives

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

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

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

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

— Jacobs evaluated this DQO by collecting soil and sediment data at the Mine Site, associated haul
road and drainages, and in step-out areas, as heeded. Step-out areas are defined as areas outside of
the Mine Site where gamma scans indicated count rates greater than the BTV. Data collection efforts
included performing gamma scan surveys and collecting surface soil, subsurface soil, and sediment
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samples for laboratory analysis of the primary COPCs. Surface soil was defined as 0 to 0.5 foot bgs,
and subsurface soil was defined as below 0.5 foot bgs.

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

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

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

— Jacobs evaluated evidence of mining-related activities at the Mine Site by collecting surface and
subsurface soil samples. One surface soil sample was analyzed for secondary COPCs (explosives,
including perchlorate, TPH, and PCBs), and a subsurface sample was collected, if secondary COPCs
were detected in the surface soil sample.

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

— Jacobs reviewed water well inventories; performed a records search; and reviewed information
provided by NNEPA, U.S. EPA, and NNDOJ, as well as conducted field reconnaissance to evaluate
potential sources of groundwater and surface water and their suitability for sampling. Jacobs collected
groundwater samples from two water wells that met the criteria set forth in the approved Work Plans
and analyzed the samples for the primary COPCs as well as additional changes to the COPC list
requested by U.S. EPA (U.S. EPA 2018). U.S. EPA requested that nitrates be removed from the
water sampling COPC list and metals be sampled for both total and dissolved fractions. Water
samples were also analyzed for aluminum, boron, iron, lithium, manganese, magnesium, potassium,
phosphorous, strontium, uranium isotopes, potassium-40, lead-210, alkalinity, and flow (if any).

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

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

3.2 Accessibility

As discussed in the approved Work Plans, during the fall 2017 field season, a safe way to access the top of
the mesa at the Mine Site was not observed. Cyprus Amax was able to access the top of the mesa on
January 26, 2018 with NAML and on June 6, 2019, with U.S. EPA and NNEPA to document the conditions
and perform a qualitative assessment of the area. During the June 2019 visit, USEPA and NNEPA reaffirmed
their agreement with the assessment that further attempts to access the mesa top would not be required due
to the health and safety concerns. Because attempts to access the top of the mesa for sampling would
present an unacceptable level of risk to field workers, U.S. EPA and NNEPA agreed that Cyprus Amax would
not be required to conduct field work at these inaccessible areas. Additional assessment may be required in
the future, if a safe and accessible route is established or technology becomes available to allow for remote
assessment of the areas.

The portion of the Mine Site in the valley floor is accessed by parking along one of the dirt paths near Oljato
Road and hiking approximately 0.25 mile southwest to the Mine Site. Most of this area is accessible; however,
steep scree slopes with large boulders impeded assessment at several locations at the base of the cliff.
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3.3

RSE Field Observations

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

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

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

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

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

Surface water flow pathways, including drainages.

Areas of shallow bedrock. Shallow bedrock mapping was conducted using a combination of field
observations and aerial images. Shallow bedrock is defined as areas where bedrock is visually exposed
at the surface and soil mantle consists of less than 6 inches. A Mine Site-specific shallow bedrock map is
shown on Figure 2-11.

Geologic contacts.

An interim action was conducted by Cyprus Amax at the request of the U.S. EPA and NNEPA to address
potential chemical concerns at the Mine Site. The interim action, conducted from October 25 through
November 3, 2021, consisted of construction of an 8-foot-high, 415-foot-long chain-link fence located
north of the Mine Site and around the area near sample location 32-MS-010. The fence construction
followed the approved Rock Door No. 1 Fencing Work Plan (Jacobs 2021). The boundaries of the fence
are presented on Figure 2-1.

Descriptions of Mine Site-specific features.

3.31 Summary of RSE Field Observations

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

Jacobs personnel observed two of the three NAML reclaimed portals on a field visit with NAML on
January 26, 2018 to the top of the mesa. The two observed portals were sealed with an outer stack of
natural rock to blend in with the surroundings. Photos of the portals are included in Appendix C. The
NAML rim strip was not identified during the RSE investigation.

During RSE activities, a flattened-out area on one of the scree slopes in the valley floor was observed
and may be the location of a potential loadout area for the reported cable and bucket/sack system, but
this area is unconfirmed in literature, historical photographs, and interviews. Evidence of the cable and
bucket/sack system was not observed in the field and is presumed to have been abandoned and
removed after mining ceased. The potential loadout area for the cable and bucket/sack system on the
valley floor was approximately 700 feet lower in elevation from the former portals and approximately 400
feet north-northeast from the base of the cliff face beneath the former portals.

A potential haul road (Haul Road 1) was observed leading away from the potential loadout area to the
northeast. The potential haul road leads to Oljato Road (Figure 2-1).
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e During RSE field activities conducted between November 6 and 11, 2017, a trash dump was observed
along Haul Road 1 and the bottom of Drainage 7 (Figure 2-1). The trash dump was observed to contain
rubber tires, paint cans, broken glass bottles, car parts, an electrical panel, and various household
appliances. In review of Google Earth imagery from October 2011, May 2013, and March 2016, it appears
that the trash dump was first evident in May 2013 and is therefore not mining related (CH2M 2017b).
DCRM interviewed several nearby residents who indicated that the trash was dumped recently by a local
person and Oljato Chapter officials were aware of the issue.

e |n addition to the trash contents, a damaged, rusted drum that appeared to have contained a hard black
material and burned wood was also observed. The drum and its contents were scattered around on the
ground surface near the haul road and Drainage 7 (Figure 2-1).

e During a site visit conducted by NAML and Cyprus Amax on January 26, 2018, NAML verbally reported
the potential for waste rock to be over the edge of the mesa. During a site visit by U.S. EPA, NNEPA, and
Cyprus Amax on June 6, 2019, an area of scattered waste rock was observed (0.002 acre) on the top of
the mesa (Figure 3-1). Gamma scan surveys collected from the top of the mesa ranged from less than the
BTV (11100 cpm) to a maximum of 110298 cpm. The maximum count rate was located in the area of
waste rock scattered on the surface of the bedrock. The gamma count rates presented on Figure 3-1 are
usable for screening purposes only because the data were not collected using the methodology set forth
in the approved Work Plan (CH2M 2017a). Within the area of scattered waste rock, a hard black material
and burned wood was observed. Photographs of the hard black material and burned wood are presented
in Appendix C. No waste rock was observed on the valley floor.

e Six drainages were identified in the Work Plans for the Mine Site (Figure 2-1). A seventh drainage was
identified in the field within the area of the trash dump. These drainages flow to the north-northeast and
travel for short distances before dispersing into the flat plains below the colluvium.

¢ No water was observed flowing through these drainages during RSE activities.

e Jacobs conducted shallow bedrock mapping on the Mine Site, drainages, and haul road to identify where
exposed bedrock was present and minimal soil mantle existed (Figure 2-11). Bedrock mapping was
conducted using a combination of field observations and aerial images. Shallow bedrock is defined as
areas where bedrock is visually exposed at the surface, and soil mantel consists of less than 6 inches.
This map is meant to provide a generalized representation of the exposed bedrock around the Mine Site
and small exposures of the bedrock may not be included.

e Geologic contacts were observed in the field to match the information presented in Section 2.7.2.
3.4 Background Reference Areas

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

The original BRA selected for the Chinle Formation in September 2017 was not representative of accessible
areas of the Mine Site and valley floor and the data were not usable. Therefore, Jacobs established a new
BRA upon approval from the U.S. EPA, within the colluvium and on a scree slope within the Cutler Formation
(Figure 1-3). The BRA was selected as described in the approved Work Plans (CH2M 2017a, 2018) to
characterize the predominant geologic formation from which gamma scan surveys and soil analytical samples
were collected at the Mine Site. The new BRA consisted of colluvial material from overlying strata (Cutler,
Moenkopi, and Chinle Formations), according to U.S. Geological Survey (USGS) geologic maps (Figure 2-9)
and was field-verified to be more representative of the accessible portions of the Mine Site being investigated
(that is, the valley floor consisting of scree colluvium). The colluvial material ranged in size from silts to
boulders. The BRA was also located upgradient of the Mine Site and unassociated nearby mine sites.
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The BRA for the Mine Site aligns well with the geologic unit boundaries presented on the Cooley et al. (1969)
geologic map (Figure 2-9). Geologic maps provide a general sense of the large-scale geology and should not
necessarily be used for fine-scale interpretation. Geologic maps were created based on professional
approximation of largescale geologic units, contacts, and structures by the map authors (Cooley et al. 1969),
which are accurate for use at the scale (1:125,000) the map is published. However, the geologic boundaries
become more qualitative when the area to be investigated has not been extensively mapped or field
validated. Jacobs field crews preformed field verification of the BRA before evaluation.

3.4.1 Gamma Scan Survey

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

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

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

Background gamma scan surveys were traversed at 7.5-foot transects at a rate of 2 to 3 feet per second,
holding the detector 18 inches above the ground surface with the detector in a vertical position pointing
toward the ground. Individual gamma count rate measurements and associated geolocations were recorded
once every second. If obstructions or inaccessible areas were encountered (such as large boulders), field
personal paused the gamma scanning and/or walked around the obstacle, and continued gamma scanning
on the other side. Guidance from MARSSIM (U.S. EPA 2000) and NUREG-1507 (U.S. Nuclear Regulatory
Commission 1995) were used to establish a scan minimum detectable concentration (MDC) for the Nal
detection system. The 2-inch by 2-inch sodium iodide (Nal) detector was used on this project as an
investigation tool to measure gamma radiation levels relative to background. The approximate detection
sensitivity for Ra-226 with a 2-inch by 2-inch Nal gamma scintillation detector under the conditions described
is 1.58 picocurie(s) per gram (pCi/g) as calculated in the RSE Work Plans (CH2M 2017a, 2018). Additionally,
an estimate of the minimum detectable count rate (MDCR) and scan MDC in pCi/g in soil is provided as
follows.

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

Where:
MDCR = minimum detectable count rate (cpm)

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

i = counting or observation interval, equal to 1 second for this calculation
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d’ = the index of sensitivity, equal to 1.38 for a true positive rate of 0.95 and a false positive rate of 0.60
(from MARSSIM Table 6.5)

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

Therefore, the MDCR is calculated as follows:
60 60
MDCR = d'\/b; (T) = 1.38,/(182.8) (T) = 1,119 cpm

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

MDCR

N

MDCRSurveyor =

Where:
MDCR = minimum detectable count rate (cpm)

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

Therefore, the MDCRsurveyor is calculated as follows:

MDCR 1,119

———=——=—=1,180cpm
Jp V09 P

MDCRsyrveyor =

To determine the scan MDC in units of pCi/g, the relationship of count rate to exposure rate for the detector
must first be established. MARSSIM Table 6.7 identifies the ratio of 760 cpm/ pR/hr for a 2-inch by 2-inch Nal
detector for measurement of Ra-226 in equilibrium in progeny (U.S. EPA 2000). The minimum detectable
exposure rate (MDER) is then calculated as follows:

MDCRsyrveyor 1,180 cpm
MDER = = = 1.55 uR/h
Count Rate to Exposure Rate Ratio  7¢( ‘g’/’z HR/hr
uR/hr

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

pCi/g
UR/hr

Scan MDC = MDER x Conversion Factor = 1.55 uR/hr x 1.017 =1.58 pCi/g

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

3.4.2 Soil Sampling

BRA surface soil sampling was conducted in June 2019, and subsurface sampling was conducted in
October 2019. BRA surface soil (0 to 0.5 foot bgs) sample locations were selected in real time by field
sampling personnel at a frequency of 1 location within each of the predetermined 25 cells. The sample
location was selected within each of the 25 grids at a location safely accessible and where soil thicknesses
were deep enough to allow for soil sampling. A dose rate measurement and a 1-minute static gamma count
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were also recorded at each surface soil sample location. The dose rate measurement was collected at 3 feet
above ground surface, while the static gamma count was collected at 18 inches above ground surface. Dose
rates were recorded with a Bicron MicroREM tissue-equivalent plastic scintillation detector, and the static
gamma count was recorded with a Ludlum Model 44-10 2-inch by 2-inch Nal scintillation detector. The
detector was connected to a Ludlum Model 2221 scaler/ratemeter. Readings are included in the
characterization surface soil sampling logs in Appendix C. The static gamma counts were performed for
consistency with the Mine Site soil samples and provide general information on the radiological conditions at
each sample location; however, these field measurements were not used to develop a BTV or for any other
purpose at this time.

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

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

Method 3050B before the analysis of metals by U.S. EPA Method 6020, and the analysis of mercury was
performed after digestion of soil according to U.S. EPA Method 7471. Analytical results for the background
surface soil samples were used to calculate BTVs for COPCs in soil. Analytical laboratory results are
presented in Appendix D.

3.5 Background Threshold Values and Investigation Levels

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

3.51 Background Threshold Values

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

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

2) ldentify potential outliers and conduct confirmatory outlier tests using both parametric and nonparametric
methods.

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

4) Two approaches (parametric and nonparametric) were used to determine BTVs based upon the
distributional characteristics of a given background data set. If the background data can be characterized
by a well-known distribution, a parametric method was used to estimate BTVs; otherwise, a
nonparametric method was used to estimate BTVSs.
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5) If the raw background data set did not include statistical outliers, the USL95 was used to determine BTVS;
otherwise, the UTL95-95 was used to estimate BTVs. The USL95 or the UTL 95-95 were dependent upon
the presence of statistical outliers. Additional information on background statistics are provided in
Appendix E.

3.5.2 Investigation Levels

ILs for metals and Ra-226 are defined as the greater of the BTV and U.S. EPA RSLs. RSLs are not available
for Ra-226 and thorium; therefore, the BTVs for these contaminants were used as the ILs. For secondary
COPCs, the ILs were set at the U.S. EPA RSLs because these constituents are not naturally found in the
environment and therefore have no background value. ILs were used to identify locations of “elevated”
gamma count rates or soil COPC concentrations. For gamma scanning, the IL was used as a field screening
level to inform the field team when to stop scanning or sampling. In accordance with the approved Work Plans
(CH2M 2017a, 2018), the IL for lateral extent was set at the applicable BTV plus 1500 cpm; for vertical extent,
the IL was set at 2 times the applicable BTV.

ILs were developed to provide a preliminary evaluation of the investigation results and are not the levels that
will define the extent of media to be cleaned up. The exceedance of an IL does not indicate there is a risk to
human health or the environment. If U.S. EPA determines an EE/CA is needed, then cleanup levels will be
established during the risk assessment and EE/CA process, which considers human and ecological risk.

3.6 Mine Site - Gamma Scan Surveys

Jacobs performed gamma scan surveys at the Mine Site in November 2017 and step-out gamma scan surveys
were conducted in May 2018 and October 2019 (Appendix C).

Gamma scan surveys were used for the following:

To determine the lateral extent of elevated gamma count rates

To determine locations where potential stepout gamma scanning and soil sampling were required
To determine potential contaminant migration off the Mine Site (for example, from runoff or wind)
To determine locations of potential waste rock

To determine areas with naturally occurring but elevated radiation levels

To determine soil sample locations

As with the BRA gamma scan surveys, a Ludlum Model 44-10 2-inch by 2-inch Nal gamma scintillation
detector connected to a Ludlum Model 2221 scaler/ratemeter, coupled with an ERG Model 105G handheld
GPS system for automated data logging, was used to collect survey measurements. The equipment was
inspected and calibrated by an accredited facility before use (Appendix C). Gamma scanning was conducted
as described in Section 3.4.1, in accordance with the approved Work Plans (CH2M 2017a, 2018). Quality
assurance/quality control (QA/QC) checks of each instrument were performed daily as described in

Section 3.12. Multiple identical radiation detection systems were used for the surveys performed. The
radiation detection equipment, while exhibiting minor differences, were within the tolerances allowed under
instrumentation calibration described in American National Standards Institute (ANSI) N323AB.

Gamma scan surveys were conducted along 15-foot transects over the Mine Site, which included the buffer
area. The 15-foot transects were laid out in GIS and loaded onto the ERG Model 105G handheld GPS system
for field personnel to follow while conducting the gamma scan survey. If the gamma count rates were above
the IL at the edge of the Mine Site buffer, then gamma scanning continued outside of the Mine Site buffer until
gamma count rates were consistently less than the IL or it was determined that naturally occurring materials
were biasing gamma count rates, such as slopes or drainages with large quantities of eroded and weathered
ore-bearing bedrock. The 15-foot traverses are estimated to provide 40 percent coverage with the detector
held at 18 inches above ground surface.

For drainages, gamma scanning was performed along each side of the drainage, centerline of the drainage
(sinusoidal wave pattern), and approximately 8 feet away from both sides of the drainage. The scanning of
the drainages started at the buffer and continued downstream until gamma count rates were consistently less
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than the IL. If needed, step-out gamma scanning was completed outside the drainages until gamma count
rates were consistently less than the IL or it was determined that naturally occurring materials were biasing
gamma count rates, such as drainage geometry or significant quantities of eroded and weathered ore-bearing
bedrock. Because Drainage 7 was located within an area where trash had recently been dumped (unrelated
to historical mining activities), it was initially excluded from gamma scanning. When it was determined that a
portion of the drainage may be downgradient of the former loadout of the cable and bucket/sack system, this
portion of Drainage 7 was scanned.

At the former haul road, gamma scan surveys were conducted along the shoulders, centerline (sinusoidal
wave pattern between the shoulders), and 8 feet away from each shoulder. The scanning of the former haul
road started at the Mine Site buffer and continued to the intersection with another roadway. If needed,
step-out gamma scan surveys were completed outside the former haul road until gamma count rates were
consistently less than the IL or it was determined that naturally occurring materials such as the presence of
bedrock were biasing the gamma count rates.

3.7 Soil and Sediment Characterization

Soil and sediment sampling were performed according to the approved Work Plans (CH2M 2017a, 2018).
Gamma scan surveys and observed and reported feature locations were used to select surface soil and
sediment sample locations to provide field information about the extent of radiological impacts at the Mine
Site. Following receipt of the surface soil and sediment laboratory data, which could take up to 2 months, the
data were reviewed to determine where subsurface soil and sediment samples would be collected to define
the vertical extent of potentially impacted soil. The approved RSE Work Plan Addendum (CH2M 2018)
summarizes the method for collecting subsurface soil and sediment samples.

Surface and subsurface soil and sediment samples were conducted in November 2017, May 2018, June
2018, and October 2019 to characterize the extent of COPCs. Surface soil and sediment samples were
initially collected in November 2017. The analytical results from the November 2017 sampling event were
used to determine the locations for collection of subsurface soil samples during the May and June 2018
sampling events. A third surface and subsurface soil sampling event was performed in October 2019.

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

3.71 Surface Soil and Sediment Sampling

Surface soil and sediment samples were collected according to the approved Work Plans (CH2M 2017a,
2018). Surface soil and sediment samples were characterized as being collected from 0 to 6 inches bgs.
Samples collected from within drainages were designated as sediment samples. Sample locations were
selected based on the gamma scan surveys conducted at the Mine Site. Surface soil and sediment samples
were placed in areas with gamma count rates greater than the IL, in areas downgradient of elevated gamma
count rates, and in areas to provide adequate spatial coverage. The gamma scan surveys were also used to
determine the acreage of accessible areas at the Mine Site, drainages, and the former haul roads, which was
used to calculate the total number of samples to be collected. Two surface soil samples were collected for
each accessible acre within the Mine Site and buffer area in accordance with the approved Work Plans
(CH2M 2017a, 2018). Likewise, for each accessible mile of drainage, 12 surface sediment samples were
collected; for haul roads, samples were collected at a frequency of 4 surface soil samples per mile. During the
RSE process, U.S. EPA and NNEPA requested additional samples to be added to the sampling plan.

At each soil and sediment sample location, a dose rate measurement, and a 1-minute static gamma count
weas collected, recorded, and analyzed following the methods prescribed in Section 3.4.2. Each surface soil
sample was analyzed for the primary COPCs. One location was selected for secondary COPC analysis,
including TPH by U.S. EPA Method 8015, PCBs by U.S. EPA Method 8082, explosives by U.S. EPA Method
8330, and perchlorate by U.S. EPA Method 6850. As described in the approved Work Plans, the secondary
COPC soil sample location was selected at the observed portal or from an area with the highest recorded
static gamma count. At the Mine Site, because the portals were inaccessible, the secondary COPC surface
soil sample was collected from the area with the highest gamma count rate was chosen (CH2M 2017a, 2018).
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3.7.2 Subsurface Soil and Sediment Sampling

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

Subsurface samples were generally co-located with previously collected surface sample locations; however, if
a surface sample was not collected previously at a location, a surface soil or sediment sample was collected
from 0 to 0.5 foot bgs. Subsurface hand tool samples were collected from 1.0 to 1.5 foot bgs and 3.0 to

3.5 foot bgs intervals, unless refusal or bedrock was encountered. If refusal was encountered, up to two
additional borings within 2 feet of the original location were attempted. Where bedrock or refusal was
encountered, samples were collected from the 0.5 foot bgs interval directly above bedrock or refusal unless
the interval was previously sampled. If the static gamma count rate at the 3.0 to 3.5 foot bgs interval
exceeded 2 times the IL or waste rock was observed, soil sampling continued in 2-foot depth intervals (5 to
5.5 feet bgs, 7 to 7.5 feet bgs, etc.) until the static gamma count rates was less than 2 times the IL and no
waste rock was observed, or until bedrock or refusal was encountered.

Subsurface soil sampling was conducted using either hand tools or a drill rig. For areas outside of identified
waste rock piles or if the area was not accessible by the drill rig, subsurface soil and sediment samples were
collected using hand tools. Hand tools included a hand auger, shovel, breaker bar, hand-operated hammer
drill, and/or hand trowels. If accessible, subsurface soil along the haul road and loadout area was collected
with a drill rig. The drill rig used for sampling was a GeoProbe 6620DT direct-push rig with a MacroCore 2.00-
or 2.25-inch-diameter core barrel with standard drive point and sand catchers. Drill rig cores were collected in
clean, unused acetate liners. Drill rig subsurface soil sample intervals span a 1-foot interval, whereas hand
tool sample intervals span a 0.5-foot interval. This change was required to provide adequate sample volume
for laboratory analysis. Initial drill rig borings were pushed to 5 feet bgs unless refusal or bedrock was
encountered. Drill rig samples were collected from 1 to 2 feet bgs and from 3 to 4 feet bgs. If the static
gamma count rate at the 3 to 4 foot bgs interval exceeded 2 times the IL or waste rock was observed, soll
sampling continued in 2-foot depth intervals (5 to 6 feet bgs, 7 to 8 feet bgs, etc.) until a gamma count rate
less than 2 times the IL and no waste rock was observed, or until bedrock or refusal was encountered.

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

The soil sample was placed into a new, unpreserved sample jar and labeled with the sample identification,
date, and time. A 1-minute static gamma count was conducted on the filled sample jar in an area where
radiation levels were at or less than gamma IL. Measurements were performed by removing the sample jar lid
and holding the sample jar approximately 3 feet above ground surface with the Ludlum Model 44-10 2-inch by
2-inch Nal scintillation detector approximately 1 inch above the sample. Because of the different collection
methods, it is not appropriate to compare gamma count rates recorded from subsurface soil samples with
surface soil sample gamma count rates or gamma scan surveys results.
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Photographs were taken of the drill core, filled sample jars, and surrounding vicinity of the sample location.
Submeter accuracy GPS coordinates were collected at the sample location and recorded. Samples were
packaged and shipped to ALS Environmental Laboratories in Fort Collins, Colorado, for analysis. Each
surface soil or sediment sample was analyzed for the primary COPCs. If secondary COPCs were detected in
the surface sample, a subsurface soil sample was collected from 1.0 to 1.5 feet bgs at that location and
analyzed only for those secondary COPCs that were detected.

3.8 Surface Water and Groundwater

An attempt to collect samples at the two water wells (Goulding and 08K-418) and one spring/seep location
(08-UNK-001) occurred in June 2018. The spring could not be sampled, because it was dry when observed.
Groundwater samples were collected from the two wells and were analyzed for the primary COPCs specified
for water in the CD (Section 4.3b), which include the primary soil COPCs plus Ra-228, gross alpha, antimony,
barium, beryllium, cadmium, chromium, cobalt, copper, lead, nickel, silver, thallium, and zinc. The
groundwater samples also were analyzed for total dissolved solids, anions (carbonate, bicarbonate, chloride,
and sulfate), cations (sodium and calcium), and field parameters (including pH, conductivity, turbidity,
temperature, and oxidation-reduction potential [ORP]), as required under the CD. Salinity was not analyzed in
the field, because the portable multiparameter water quality meter did not analyze for salinity. Instead, salinity
was calculated using specific conductance and temperature (Fofonoff and Millard 1983), which is a deviation
from the Work Plan. Sample locations were recorded using a handheld submeter accuracy GPS unit.

As stated in the Work Plans and at the request of U.S. EPA, the list of COPCs for water was amended (U.S.
EPA 2018). Nitrates were removed from the COPC list for water, and additional COPCs were added were
analyzed for both total and dissolved metals as well as aluminum, boron, iron, lithium, manganese,
magnesium, potassium, phosphorous, strontium, uranium isotopes (uranium-234, uranium-235, and uranium-
238), potassium-40, lead-210, and alkalinity.

Surface water drainages at the Mine Site are ephemeral. No water was observed in the drainages during the
June 2018 sampling event, so no samples were collected. Additionally, Jacobs has routinely visited the Mine
Site during each of the four seasons since work began in 2017 and has never observed water in the
drainages at the Mine Site.

3.9 Correlation Studies

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

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

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

To perform the correlations, the field team, in consultation with a radiation health physicist, selected 9 plots
approximately 30 feet by 30 feet to focus on low (close to background) and medium gamma count rates to
represent the desired Ra-226 concentrations. However, the exact shape and size of each correlation plot was
determined in the field to achieve homogenous gamma count rates. Correlation plots were selected in areas
with gamma homogeneity and away from geometric conditions, such as pits, holes, or trenches, that could
skew the gamma count rate relative to Ra-226 concentrations in surface soil and dose rate. As a preliminary
indication of homogeneity, five equally spaced points were selected within the plot, and a 1-minute static
gamma count was collected at each point. If the variability of the static counts was narrow (for example, less
than approximately 3000 cpm) the correlation plot was determined usable, soil samples were collected, and a
gamma scan of the plot was conducted. Higher gamma counts had more tolerance for variability (for example,
less than approximately 5000 cpm) was allowed for correlation plots in the higher range of gamma count
rates. If the range of the static counts exceeded the tolerance for variability, the correlation plot was
discarded, and an additional plot was evaluated based on a review of field gamma scans. To minimize
inconsistencies between correlation plots, the same field operator and the same radiation detection
equipment were used for each correlation plot at the Mine Site.

Only nine correlation plots were selected for the Mine Site. This is because only a small area of the Mine Site
was accessible and the valley floor is a heterogenous environment, characterized by boulders and other large
erosional soils. Field gamma scanning revealed that elevated gamma count rates were often from rocks or
erosional material too big to be sampled. Therefore, it was necessary to focus on plots that had consistently
low gamma count rates and soil particles that could be sampled (that is, less than 0.25 inch in diameter). Only
nine plots were identified that satisfied these criteria, all of which had relatively low gamma count rates. U.S.
EPA agreed with this approach.

The following data were collected at each correlation plot:

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

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

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

Data collected from the correlation plots were analyzed using both qualitative and quantitative statistical
methods to identify data distribution and outliers. Outliers identified during analysis were not removed from
the data set unless laboratory error, sample contamination, or collection errors were identified that could
compromise the data. Regression modeling was then used to identify the best relationship between the
average gamma count rates from the gamma scan survey and the surface soil Ra-226 concentrations in pCi/g
was defined. In addition, a correlation between gamma count rate (in cpm) and dose rate (in prem/hr) was
developed at U.S. EPA's request. For both of the correlations, the DQO was to determine if there is a
correlation between gamma count rate and concentrations of Ra-226 in surface soil and sediment, as well as
gamma count rate and dose rate.
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Validation studies were performed for both correlation studies to assess how well the chosen correlation
models predict Ra-226 surface soil concentrations and dose rate. Validation studies were performed using
data collected during Mine Site surface soil sample locations collected during the RSE. Each surface soil
sample location also included a 1-minute static gamma count and a dose rate measurement as described in
the RSE Work Plans. The validation studies attempted to locate sample locations that resembled the
conditions required for the correlation plots. As such, the validation study used RSE data that fell within the
range of the correlation plot gamma count rates and those samples not in the vicinity of pits, holes, or
trenches that could skew the gamma count rates and dose rates. Validation was assessed by qualitatively
observing Mine Site data points overlain by the regression equations. A quantitative validation was also
performed by plotting observed versus predicted Ra-226 soil concentration values and performing regression
analysis to determine the best data fit. The regression was compared with a 1.1 regression line to determine
the degree of potential under-prediction or over-prediction.

3.10 Mining-impacted Material, Including TENORM Volume Calculations

The multiple-lines-of-evidence approach was used to determine the volume of mining-impacted material,
including TENORM, related to historical mining activities and NORM. The area was mined based on the
presence of naturally occurring uranium minerals in the local geology; therefore, some amount of natural
uranium and uranium daughter products are assumed to be present at the Mine Site. The multiple-lines-of-
evidence approach involved evaluating the following:

Information obtained during consultation with NAML staff

Historical documentation on mining and past reclamation efforts

Historical and current aerial photographs

Geologic stratigraphy, hydrogeology, and hydrology

Prominent wind direction

Visual observations of disturbed areas for evidence of historical mining

A field investigation, including gamma scans and surface and subsurface soil sample analysis

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

3.10.1 Waste Rock

e Visible waste rock within a pile, regardless of gamma count rates or Ra-226 soil concentrations, was
considered mining-impacted material, including TENORM.

e The vertical dimension of the waste rock pile was defined at the depth at which bedrock was encountered
or soil analytical data were less than ILs.

o Former and observed waste rock piles (if present) were considered disturbances.
3.10.2 Impacted Areas (Mine Site, Drainage, Haul Roads)

The following assumptions were used to calculate mining-impacted materials, including TENORM, volumes.
Please note that “elevated” included actual (laboratory samples) radiological or metals concentrations
exceeding the IL and gamma scan data greater than the ILs. Impacted areas included areas within the Mine
Site, drainages, and haul road.
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e Elevated unconsolidated material was considered mining-impacted material, including TENORM, if it met
the multiple lines of evidence.

e Elevated unconsolidated material was considered NORM if it did not meet the multiple lines of evidence.
3.11 Health and Safety

The fieldwork at the Mine Site was conducted in accordance with health and safety plans submitted to

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

3.12 Quality Assurance/Quality Control

The Quality Assurance Project Plan (QAPP) presents QA/QC procedures, policies, and requirements for
collecting data that are scientifically valid and defensible. The QAPP was included in the approved RSE Work
Plan (CH2M 2017a). Quality of field data collection was assured by use of a QAPP and standard operating
procedures (SOPs) that included daily instrument calibration and checks, and subcontractor oversight. Quality
of laboratory data was assured by using the QAPP, which specifies analytical methods, laboratory instrument
checks, QC sampling, and reporting limits. Additionally, the laboratory data were validated by an experienced
chemist.

3.121 Field Data Quality

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

3.12.1.1 Field Instrumentation Calibration and Checks

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

3.12.1.2 Field Confirmation

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

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

2) Transect survey areas were verified by GPS and field maps. Area boundaries were marked with flagging
and other markers.
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3) Field staff were audited before conducting gamma scan surveys to document adherence to the RSE
Work Plans, including maintaining proper probe height and walking speed. Allowances were made for
uneven ground.

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

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

No significant deficiencies were observed.
3.12.2 Laboratory Data Quality

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

3.13 Decontamination, Investigation-derived Waste, and Personal Monitoring

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

Field staff performed personal monitoring of their bodies, including personal clothing, exposed skin, and
equipment, as well as reusable personal protective equipment, such as boots and hardhats. Personal
monitoring was performed during breaks before handling or consuming food, when field staff exited areas
where a radioactive contamination potentially existed, and at the end of the workday. Personal monitoring
was performed with a Ludlum Model 12 equipped with a 44-9 Geiger-Mueller detector. If any locations
exceeded 2 times the detector background measurement, decontamination activities were performed in
accordance with the Health and Safety Plan (CH2M 2017a, 2018).

Soil cuttings from hand sampling and drilling were returned to the location from where they were sampled or
scattered at the Mine Sites in an area of similar radioactivity, as identified by previous gamma scans. Water
samples were collected from a spigot, and therefore, no investigation-derived waste was produced during the
RSE investigation.
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4, Investigation Results

This section presents the results of the background investigation; gamma scan surveys and surface and
subsurface soil sampling; gamma count rate to Ra-226 soil and gamma count rate to dose rate correlations;
and water sampling. Field investigations were limited to areas outside inaccessible areas, as shown on Figure
2-1. Inaccessible areas were areas where health and safety concerns prevented access by field personnel,
for example, steep slopes or cliff ledges. There were no restricted areas identified as having biologically or
culturally sensitive items.

4.1 Background Assessment

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

411 Background Reference Area Gamma Scan Survey Results

Table 4-1 presents the summary statistics for the gamma scan survey data performed within the Colluvium
BRA. Gamma scan survey data were plotted over an aerial image (Figure 4-1), with data color-coded as
based on gamma count rate ranges. The results showed that gamma count rates ranged from 6206 to 14374
cpm with an average of 9022 cpm.

41.2 Background Reference Area Surface Soil Sampling Results

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

41.3 Background Reference Area Subsurface Soil Sampling Results

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

4.2 Background Threshold Values and Preliminary Investigation Levels

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

R (U.S. EPA endorsed statistical computing software) (R Core Team 2018) and ProUCL Version 5.1.00
(U.S. EPA-approved software) (U.S. EPA 2015) were used to evaluate the data and calculate required
values. BTVs and ILs were set as follows, and documentation of statistical methods, assumptions, and
calculations are provided in Appendix E.

The BTVs were calculated using the following method, as stipulated in the Work Plans (CH2M 2017a, 2018).
Background statistics used to calculate the BTVs are presented in Table 4-1.
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e Gamma count rate and primary COPC concentrations: The BTV was set at the USL95 if no outliers were
present in the data set; the BTV was calculated this way for arsenic, mercury, molybdenum, selenium,
and thorium. If outliers were present, they were evaluated to determine whether they should be removed
for reasons such as sample contamination, lab errors, and the like. If there was no reason to remove the
outliers then they were not removed from the data set, and the UTL95-95 was used as the BTV, the BTV
was calculated this way for the gamma count rate, Ra-226, uranium, and vanadium.

e Gamma count rate ILs were round to the nearest 100 from the calculated value.

The IL equaled the greater of the BTV and the U.S. EPA RSL. If no RSL had been established by U.S. EPA,
then the IL was the BTV, as approved by U.S. EPA in the Work Plans (CH2M 2017a, 2018). ILs are listed in
Tables 4-3 and 4-4. For field investigation gamma scanning the IL was the BTV plus 1500 cpm; for vertical
field delineation the IL was 2 times the BTV. For analytical data the IL was set as follows:

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

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

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

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

4.3 Gamma Scan Surveys

The gamma scan results for the Mine Site and mine features were compared to the IL (Table 4-3). The IL for
gamma count rate was used to evaluate the need for further lateral or vertical scanning or sampling in the
field, to inform locations of surface soil samples, and as a preliminary tool to indicate areas of potentially
elevated radioactivity. Table 4-5 presents the BTV and multiples of the BTV used to analyze the gamma count
rate data. The gamma scan surveys were conducted at the Mine Site in November 2017 and step-out surveys
were conducted in May 2018 and October 2019; results are provided on Figures 4-2 to 4-4.

4.31 Gamma Survey Results

e Mine Site: Because access to known former mining areas of the Mine Site (for example, the Mine Site
portals on the northern cliff face of Rock Door Mesa) were limited, the gamma survey was performed
along the base of the mesa’s cliff face and northward toward the valley floor until the limit of the lateral
extent of the gamma survey was determined (Figure 4-2). The extent of the gamma survey at the Mine
Site approximated 4.15 acres. Figures 4-2 and 4-3 show the gamma survey results for the Mine Site.

— Two areas within the Mine Site boundary were found to exceed the IL (11100 cpm). These areas
included (1) the talus slope at base of the cliff face below the former portals and rim strip; and (2) the
area north of the former loadout area along the haul road on the valley floor, where the rusted drum
was located.

= The north-central section of the talus slope below the former portals and rim strip had gamma
count rates above the IL. However, the elevated gamma count rates were often co-located with
large boulders (greater than 1 foot in diameter) that had eroded from the top of the mesa or
portions of the cliff face.

= The drum area located just north of the potential loadout area contained elevated gamma
scanning measurements in the shape of an oval. These gamma scan measurements decrease
with distance from the center of the oval.

e Drainages: Gamma scan surveys were conducted within seven drainages downgradient of the Mine Site.
The drainages generally originate on the talus slope near the base of the mesa’s cliff face and flow
northward from the Mine Site onto the valley floor (Figure 4-3). Gamma scan survey data were collected
for a total distance of 0.94 mile within the drainages.
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— Drainage 1 had gamma count rates that were consistently less than the IL along the centerlines and
boundaries of the drainages. Drainage 1 was gamma scanned for 0.13 mile.

— Drainage 2 was gamma scanned for approximately 0.15 mile, and Drainage 3 was gamma scanned
for approximately 0.21 mile. The centerline and boundaries of these two drainages closest to the
base of the cliff face near the north-central section of the Mine Site have the highest gamma count
rates above the IL. However, the farthest reaches of these drainages closer to Oljato Road are
bounded by gamma count rates less than the IL.

— Drainages 4, 5, and 6 had infrequent gamma count rates above the IL along the centerlines and
boundaries of the drainages at the valley floor, but unlike Drainages 2 and 3, gamma count rates
greater than the IL were observed to a lesser extent at the base of the cliff face. The total accessible
mileage for Drainages 4, 5, and 6 was recorded as 0.11 mile for Drainage 4, 0.21 mile for Drainage 5,
and 0.10 mile for Drainage 6.

— Drainage 7 had elevated gamma count rates along the eastern boundary but decreased in counts
toward the centerline of the drainage and reaching background conditions along the western
boundary. Elevated gamma count rates in the drainage coincide with the area surrounding the drum
found along the haul road (eastern boundary of Drainage 7). The total accessible mileage for
Drainage 7 was recorded as 0.03 mile.

Former Haul Road: A gamma survey was conducted along the former haul road for a distance of
0.17 mile from the loadout area to Oljato Road (Figure 4-3). Gamma count rates were less than the IL
along the centerline and boundary of the haul road, except for the area surrounding the drum.

4.3.2 Gamma Scanning Investigation Level Exceedance Lateral Extent

4.4

Based on gamma scans in the accessible areas previously described the lateral extent of gamma
detections above the IL has been delineated within the former Mine Site, haul road, and drainage
boundaries. Gamma scanning in the loadout area is less than the IL and is therefore delineated. The
elevated gamma count rates exceed the IL on the talus slope at the base of the cliff face and along the
haul road where the drum was identified. Gamma count rates also exceed the IL within the upper reaches
of Drainages 2 and 3 near the base of the cliff face. The eastern boundary and centerline of Drainage 7
exceeded the IL, which are downgradient of the drum location. The lateral extent of gamma count rates
greater than the IL was determined by drawing polygons around multiple contiguous gamma count rates
that exceeded the IL and calculating the area of the polygon. The lateral extent of gamma count rates
greater than the IL is 4.31 acres, as shown on Figure 4-4.

Soil Sampling Results

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

Sample identifiers were in the following format:

AA-BB-CC-DDD

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

BB: The next two digits indicate the Mine Site ID, which is 32 for the Mine Site. Waste rock pile locations
are named using NNWP (for Navajo Nation waste rock pile) or CAWP (for Cyprus Amax waste rock pile)
and include a two-digit waste rock pile designation.
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e CC: The next two digits indicate the mine feature from which the sample was collected. For example, MS
indicates the sample was collected from the Mine Site, and H1 indicates the sample was collected from
Former Haul Road 1.

e DDD: The next three digits indicate the sample number, numbered sequentially by order of collection.
441 Soil and Sediment Sampling Frequency

Soil and sediment samples collected at the Mine Site are summarized in the following subsections and in
Tables 4-6 and 4-7. Sampling locations are shown on Figures 4-2 and 4-3, supporting the attainment of DQO
2.

e Mine Site: A total of 4.15 acres of accessible area is present at the Mine Site and step-out areas. A total
of 15 surface soil samples were collected from the Mine Site. Nine locations were selected for subsurface
soil sampling, co-located at surface soil sample locations that contained the highest concentration of Ra-
226 or metals that were greater than the applicable IL.

e Drainages: Seven drainages are present near the Mine Site with an accessible mileage of 0.94 mile.
Twelve surface sediment samples were collected.

e Former Haul Road: Haul Road 1 was sampled at a frequency of four samples per mile. Therefore, one
surface soil sample was collected from the 0.17 mile of accessible haul road.

4.4.2 Radium-226 in Soil

The sample descriptions and analytical results for Ra-226 are presented in Table 4-7 and shown on Figures
4-2 and 4-3.

e Mine Site: Detected concentrations of Ra-226 in the 15 surface soil samples ranged from 0.31 to 478
pCi/g. The maximum concentration was detected at sample location 32-MS-010, which is near the drum
along the haul road. Seven of the 15 surface samples exceeded the IL for Ra-226 (1.01 pCi/g).

Concentrations of Ra-226 in the 17 subsurface samples ranged from 0.36 to 18.6 pCi/g. The maximum
subsurface concentration was detected from 1 to 1.5 feet bgs at sample 32-MS-004, which was located
on a scree slope. Seven of the subsurface samples exceeded the IL for Ra-226.

e Drainages: Concentrations of Ra-226 in the 12 surface sediment samples ranged from 0.53 to
3.12 pCi/g. The maximum concentration was detected in Drainage 3 at sample location 32-D3-003.
Seven of the surface samples exceeded the IL for Ra-226.

Concentrations of Ra-226 in the six subsurface soil samples ranged from 0.59 to 1.05 pCi/g. The
maximum subsurface concentration, which was the only exceedance of the IL, was detected from 1 to
1.5 feet bgs in sample 32-D6-001.

e Former Haul Road: The concentration of Ra-226 in the one surface soil sample was 1.08 pCi/g, which
exceeded the IL for Ra-226. The two subsurface soil samples did not exceed the IL for Ra-226.

443 Radium-226 Investigation Level Exceedance Extent

The Ra-226 soil analytical concentrations exceeding the IL were not laterally bound by soil sample results
less than the IL in the east but were laterally bound by soil samples in the west and north and by soil sample
results less than the IL in the south and east. The Ra-226 soil analytical concentrations exceeding the IL were
heterogenous throughout the base of the scree slopes and upper reaches of several drainages. The highest
concentration of Ra-226 was in a localized hot spot along the haul road at 32-MS-010. Elevated
concentrations of Ra-226 at this location were vertically delineated at 3 feet bgs. Additionally, elevated
concentrations of Ra-226 were detected from 0 to 3 feet bgs in the surface and subsurface soil samples
collected from the talus slope at the base of the cliff face (32-MS-004). Drainages 2 and 3 contain elevated
concentrations in surface sediment, while Ra-226 concentrations in Drainages 5 and 6 were slightly above the
IL in surface sediment samples without exceeding the IL in the subsurface in Drainage 5 and delineated at
1.5 feet bgs in Drainage 6. The Ra-226 exceedances at other Mine Site and drainage sample locations are at
least one order of magnitude less than the exceedances at sample location 32-MS-010. The heterogenous
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nature of the naturally eroded ore-bearing Shinarump soils along the base of the cliffs within the Mine Site
limited the ability to laterally bound Ra-226 exceedances.

Per the Work Plans, vertical delineation was investigated by subsurface sampling at locations with higher
concentrations of primary COPCs and areas around potentially buried and exposed waste rock and other
mine features (for example, portals and former haul roads), including locations downgradient of these areas.
No waste rock was observed on the valley floor and elevated gamma count rates and Ra-226 concentrations
were related to naturally occurring erosion of the ore-bearing Shinarump Formation; therefore, subsurface soil
sample locations were selected in areas with the highest gamma count rates and Ra-226 concentrations in
surface soil. Subsurface soil sample locations were also selected to provide adequate spatial coverage at the
Mine Site; therefore, not all surface soil samples that exceeded the IL were selected for subsurface sampling.
Subsurface soil samples were collected at 10 Mine Site locations, 5 drainage locations, and 1 haul road
location. Of the 10 Mine Site samples, 3 locations were vertically delineated by bedrock (32-MS-002, 32-MS-
004, and 32-MS-006), 2 locations were delineated at Ra-226 concentrations less than the IL (32-MS-010 and
32-MS-014), 1 location encountered refusal (32-MS-013) and is not vertically delineated, and 4 (32-MS-009,
32-MS-011, 32-MS-012, and 32-MS-015) locations did not exceed the IL for Ra-226 in soil samples collected.
Of the five drainage locations, two locations were delineated at bedrock (32-D2-001 and 32-D3-001 and), two
locations (32-D6-001 and 32-D07-001) were delineated at Ra-226 concentrations less than the IL, and one
location (32-D2-002) did not exceed the IL for Ra-226. Subsurface soil samples were collected at one location
along the haul road; the subsurface soil sample location (32-H01-001) was delineated by concentrations less
than the IL.

444 Metals Results

The analytical data for metals in soil and sediment are presented in Table 4-7 and shown on Figures 4-2 and
4-3. The analytical results from soil boring are plotted by depth in Appendix E.

¢ Mine Site: Arsenic, thorium, and uranium were detected at concentrations exceeding the ILs in one or
more of the surface or subsurface soil samples.

— Arsenic concentrations in the 15 surface samples ranged from 0.93 to 10 milligrams per kilogram
(mg/kg). The maximum concentration was detected at sample location 32-MS-005. None of the other
surface samples exceeded the IL for arsenic (3.91 mg/kg). Concentrations of arsenic in the 17
subsurface samples ranged from 1.0 to 19 mg/kg. The maximum subsurface concentration was
detected from 1 to 1.5 feet bgs at sample location 32-MS-004. The sample collected from 2.5 to 3 feet
at this sample location did not exceed the IL. None of the other subsurface samples exceeded the IL
for arsenic. No trends in arsenic concentration with depth were observed in the Mine Site (Appendix
E).

For reference, a regional study of the western U.S. documented arsenic concentrations in soil that
ranged from less than 0.10 to 97 mg/kg (Shacklette and Boerngen 1984). Arsenic concentrations at
the Mine Site were within the typical range of regional background values in soil samples.

— Thorium concentrations in the 15 surface samples on the Mine Site ranged from 0.43 to 4.6 mg/kg.
The maximum concentration was detected at sample location 32-MS-005, which had a thorium
concentration of 4.6 mg/kg and was the only Mine Site surface soil sample to exceed the IL for
thorium (3.62 mg/kg). Concentrations of thorium in the 17 subsurface samples ranged from 1.4 to
2.8 mg/kg. No subsurface soil samples exceeded the IL for thorium. No trends in thorium
concentration with depth were observed in the Mine Site analytical data (Appendix E).

For reference, a regional study of the western U.S. documented thorium concentrations in soil
(collected at depths of approximately 0.66-foot bgs from areas exhibiting natural conditions) that
ranged from 2.4 to 31 mg/kg (Shacklette and Boerngen 1984). The thorium data at the Mine Site are
within the typical range of regional background values in soil samples. Further, the partition coefficient
(Kd) for thorium, which is an indicator of how mobile a contaminant is in the environment, is higher
than that for other metals (range from 3,200 to 89,000 cubic centimeters per gram) (RESRAD Table
E.3; Argonne National Laboratory 2001). This suggests that thorium would bind to soil, immobilizing

it, and tend not to migrate or be bioavailable (U.S. EPA 1999).



JACOBS Removal Site Evaluation Report

— Uranium concentrations in the 15 surface samples ranged from 0.17 to 54 mg/kg. The maximum
concentration was detected at sample location 32-MS-010. Two surface samples (32-MS-004 and
32-MS-010) exceeded the IL for uranium (16 mg/kg). Concentrations of uranium in the subsurface
samples ranged from 0.53 to 79 mg/kg. The maximum subsurface concentration was detected from
1to 1.5 feet bgs at sample location 32-MS-004. None of the other subsurface samples exceeded the
IL for uranium. Changes in concentrations of uranium with depth generally follow changes of Ra-226
and vanadium soil concentrations with depth (Appendix E).

o Drainages: Arsenic was detected at concentrations exceeding the ILs.

— Concentrations of arsenic in the 12 surface sediment samples ranged from 1.1 to 5.2 mg/kg. Two
surface samples (32-D1-001 and 32-D2-002) exceeded the IL for arsenic (3.91 mg/kg). The
maximum concentration was detected in Drainage 2 at sample location 32-D2-002. None of the six
subsurface samples exceeded the IL for arsenic. No trends in arsenic concentration with depth were
observed in the drainage analytical data (Appendix E).

e Former Haul Road: None of the soil samples exceeded the ILs for the metals.
44.5 Metals Investigation Level Exceedance Extent

The IL exceedance for metals in surface and subsurface analytical results at the Mine Site indicate that the
highest concentrations of arsenic and uranium were detected from 0 to 1.5 feet bgs in the surface and
subsurface soil samples collected from the talus slope at base of the cliff face (32-MS-004). In surface soil
sample 32-MS-010, the highest uranium was collected along the haul road. Elevated concentrations of
arsenic and thorium in surface soil in the western part of the Mine Site were detected at 32-MS-005. Uranium
exceedances at other Mine Site sample locations are at least one order of magnitude lower than the
exceedances at sample location 32-MS-010. Arsenic in surface soil was the only metal to exceed in the
drainages and was found to be above the IL in Drainages 1 and 2. No metals exceeded the IL in the haul
road. Changes in concentrations of uranium and vanadium with depth generally follow changes of Ra-226 soil
concentrations with depth (Appendix F). Arsenic and thorium generally do not follow the trends seen in Ra-
226, uranium, and vanadium (Appendix F). The heterogenous nature of the naturally eroded soils along the
base of the cliffs within the Mine Site limited the ability to laterally bound metals exceedances.

Per the Work Plans, vertical delineation was investigated by subsurface sampling at locations with higher
concentrations of primary COPCs and areas around buried and exposed waste rock and other mine features
(for example, portals and former haul roads), including locations downgradient of these areas. Subsurface soil
sample locations were also selected to provide adequate spatial coverage at the Mine Site; therefore, not all
surface soil samples that exceeded the IL were selected for subsurface sampling. Subsurface soil samples
were collected at 10 Mine Site locations, 5 drainage locations, and 1 haul road location. Of the 10 Mine Site
subsurface locations, 2 locations had metals results delineated by metal results less than the IL (32-MS-004,
and 32-MS-010) and the remaining 8 Mine Site subsurface soil sample locations (32-MS-002, 32-MS-006, 32-
MS-009, 32-MS-011, 32-MS-012, 32-MS-013, 32-MS-014, and 32-MS-015) did not exceed the ILs for metals.
Of the five drainage subsurface locations, one location (32-D2-002) vertically delineated by metals results
less than the ILs, and the remaining four locations (32-D2-001, 32-D3-001, 32-D6-001, and 32-D7-001) had
metals result less than the ILs. Along the haul road, soil sample location 32-H01-001 did not exceed metals
ILs.

4.4.6 Visible Waste Rock Investigation

Field teams conducted visual observations of subsurface soil samples to determine the presence or absence
of visible waste rock and documented their observations in field logs (Appendix C, summarized in Table 4-6).
Visual waste rock was not observed within the accessible portion (valley floor) of the Mine Site. A hard black

material and burned wood (not waste rock) was observed at sample location 32-MS-010 from 0.0 to 0.5 foot

bgs.

During a site tour with U.S. EPA and NNEPA on top of the mesa on June 6, 2019, thinly scattered waste rock
was observed on top of exposed bedrock over a small area (0.002 acre). The top of the mesa was later
determined to be inaccessible for sampling.
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447 Secondary Contaminants of Potential Concern in Soil

Jacobs evaluated the evidence of mining-related activities at the Mine Site by collecting a surface soil sample
for secondary COPCs; a subsurface soil sample was also collected if secondary COPCs were detected in the
surface soil sample. One Mine Site surface soil sample was collected at 32-MS-004, where gamma count
rates were highest, and analyzed for secondary COPCs, including TPH, PCBs, explosives, and perchlorate
(Table 4-8). Only TPH-diesel-range organics (DRO) was detected in the surface soil sample (2 J mg/kg);
however, its concentration did not exceed the TPH IL of 96 mg/kg (Table 4-8). In accordance with the Work
Plans (CH2M 2017a, 2018), subsurface soil samples were collected and analyzed for each secondary COPC
that was detected in a surface soil sample. A subsurface soil sample was collected from 1.0 to 1.5 feet bgs at
the sample location and was analyzed for TPH-DRO. TPH-DRO was not detected in this sample.

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

45 Contaminants of Potential Concern

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

4.6 Correlation Studies

Correlation studies were performed for both gamma count rate (in cpm) and Ra-226 surface soil
concentration (in pCi/g), and for gamma count rate (in cpm) and dose rate (in urem/hr). Correlation data were
acquired according to the methodology described in Section 3.9. The correlation plot locations are presented
on Figure 4-5. The purpose of the Ra-226 correlation is to provide a way for potential future response actions
to estimate Ra-226 concentrations in surface soils using walkover gamma scans in locations where soil
samples are not collected for laboratory analysis. The purpose of the dose rate correlation is to provide a
method to convert the gamma count rate from an energy-dependent detector to the dose rate from a detector
that is largely energy independent over a broad energy range. The Ra-226 surface soil correlation was not
used for the site characterization, which relied instead on the Mine Site gamma scans and soil/sediment
analytical results. Details of the analyses performed on the data are provided in Appendix F.

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

Analytical results of the correlation sample data in conjunction with the high-density gamma scan data were
used to develop the regression equation. Linear regression analysis under log transformation was the model
found that best represents the relationship in the correlation plot data between gamma count rate and Ra-226
soil concentration for the Mine Site. The best fit regression equation to convert gamma in cpm to predicted
surface soil Ra-226 concentrations in pCi/g for the Mine Site is presented. Figure 4-6 graphically depicts the
gamma count rate to Ra-226 surface soil concentration regression.

y = 0.0249¢0-00035x
Where:

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

Example correlation estimates:
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1) 10580 cpm correlates to 1.01 pCi/g of Ra-226 concentration
2) 12530 cpm correlates to 2.00 pCi/g of Ra-226 concentration

3) 13330 cpm correlates to 2.66 pCi/g of Ra-226 concentration (maximum value correlation can be used)

The regression for the gamma count rate (cpm) to Ra-226 surface soil concentration (pCi/g) resulted in a
coefficient of determination (R-squared) value of 0.818. Therefore, the mean detector output explained

81.8 percent of the observed variability in mean Ra-226 concentration. The equation produced a mean
squared error (MSE) of 0.52, which describes the average error of the regression line from the individual data
points. A probability value (p-value) of less than 0.001 suggests that the relationship between gamma count
rate and Ra-226 soil concentration is significant and not due to chance. These regression statistics
demonstrate a strong statistical relationship between gamma count rate and Ra-226 concentrations in surface
soil at the Mine Site.

A model validation study using data from surface soil sample locations collected across the Mine Site was
performed based on the methods presented in Section 3.9. Details of this analysis are described in Appendix
F. The results of the validation were inconclusive regarding the chosen regression model due to the low
volume of sample data available for the validation study. Qualitative observation of Mine Site data compared
to the correlation appeared representative but quantitative validation suggests moderate underprediction. On
average, the regression model exhibits a slight overprediction of less than 1.3 pCi/g and an underprediction
above 1.3 pCi/g. For example, a hypothetical surface soil sample with a measured Ra-226 concentration of
1.0 pCi/g would be predicted as 1.05 pCi/g and a hypothetical surface soil sample with a measured Ra-226
concentration of 4.0 pCi/g would be predicted as 2.45 pCi/g.

In accordance with the Work Plans, sufficient data were collected to evaluate whether a correlation between
the gamma count rate and Ra-226 surface soil concentration is present at the Mine Site. The regression
equation can be used to predict Ra-226 surface soil concentrations from gamma count rates only within the
range of 9,473 to 13,333 cpm, which is the range of values used to produce the regression. Predicted values
outside of that range should be used qualitatively and with caution when making decisions. Detailed analysis
is found in Appendix F.

4.6.2 Gamma Count Rate and Dose Rate Data Correlation

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

Analytical linear regression analysis did not provide a statistically significant model. The linear regression for
gamma count rate (in cpm) to dose rate (in prem/hr) resulted in an R-squared value of 0.0473 and an MSE of
1.50. A regression p-value of 0.6788 resulted. A regression p-value greater than 0.05 means the model is not
statistically significant and these data are essentially random. Therefore, no correlation for gamma count rate
to dose rate could be developed. The lack of measurement precision of the dose rate instrument (Bicron
MicroREM) when performing measurements at low ranges is considered a significant factor. The Bicron
MicroREM has a significant uncertainty when measurements are collected at low dose rate conditions (less
than 15 yrem/hr) and relies on analog interpretation by the field operator. This uncertainty is greatest at
radiation levels that are at or near background.



Removal Site Evaluation Report JACOBSO

4.7 Water Sampling Results

Well water samples were collected from two locations on (08K-418 and Goulding) on June 19, 2018
(Figure 4-7). Analytical and field parameter data are presented in Table 4-9. Water sampling was not
performed at the spring/seep (08-UNK-0001) because flowing water was not identified. No analytes were
detected above the project screening levels defined in the QAPP (Jacobs 2017a) and U.S. EPA’s National
Primary Drinking Water Regulations and Secondary Standards (U.S. EPA 2017a).

Flowing water was not observed in any of the drainages at the Mine Site during RSE activities.
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5. NORM and Mining-impacted Material, Including TENORM

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

5.1 Areas of Mining-impacted Material, Including TENORM

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

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

e A small area of scattered waste rock at the top of the mesa near the location of the historical portals was
designated as containing mining-impacted material, including TENORM, based on visual observations
made during a site visit by Cyprus Amax, U.S. EPA, and NNEPA in 2019; the evidence is as follows:

- NAML historical documentation, the NAML Point Features database, and an interview with a local
resident identified three reclaimed portals (point features Mon050) and a rim strip located on top of
the mesa surrounding the observed waste rock pile. Ore was reportedly transported by a system of
cables and buckets/sacks from three portals to a loadout area on the valley floor (Chenoweth 1991).

— NAML performed reclamation activities from December 2001 to April 2002 at the Mine Site under the
Monument Valley 4 Reclamation Project and excavated and stabilized the three portals, closed the
portals with approximately 50 cubic yards of polyurethane foam, and backfilled the exterior with native
Class A rock to ensure a complete hidden seal.

— The portal locations, reported rim strip, and mining-related features, including waste rock, were not
clearly identified on top of the mesa in the historical aerial photographs from 1950, 1980, 1993, and
2019.

— During the RSE investigation, two of the three NAML reclaimed portals were observed on a field visit
with NAML on January 26, 2018 to the top of the mesa. The two observed portals were sealed with
an outer stack of natural rock to blend in with the surroundings. During a site visit by U.S. EPA,
NNEPA, and Cyprus Amax on June 6, 2019, an area of scattered waste rock was observed (0.002
acre) on the top of the mesa.

— The Shinarump member of the Chinle Formation is located at the top of the mesa and serves as a
resistant cap to weathering. Below the Chinle is the Moenkopi Formation, which erodes more easily
and often appears as a sloping shelf. The dramatic cliff faces that are prevalent in Monument Valley
are formed of the De Chelly Sandstone member, which underlies the Moenkopi Formation. Historical
mining activities targeted ore deposits in the Shinarump member of the Chinle Formation, which
contain naturally occurring uranium minerals. The predominant wind direction is from south to north
and is consistent with field observations of wind direction at the Mine Site. The observed waste rock
is located near the center of the Mine Site.

— Elevated gamma count rates collected from the top of the mesa ranged from less than the BTV
(11100 cpm) to a maximum of 110298 cpm. The maximum gamma count rates were located in the
area of waste rock scattered on the surface of the bedrock. No sampling was conducted on top of the
mesa.
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e The area near the observed drum and soil sample location 32-MS-010, north of the loadout area, is
designated as TENORM and the evidence is as follows:

According to NAML documents, ore was reportedly transported by a system of cables and
buckets/sacks from three portals to a loadout area on the valley floor (Chenoweth 1991). During an
interview with a local resident and as part of the cultural survey, DCRM recorded an account of a
cable and bucket/sack system for removal of personnel and ore from the mesa (DCRM 2018).

From December 2001 and April 2002, NAML performed reclamation activities at the Mine Site under
the Monument Valley 4 Reclamation Project (NAMLRP 2001, 2002). However, there was no
documentation identifying NAML performed work in the loadout area.

Historical aerial photographs from 1980 exhibit a distinct outline of the potential loadout area. The
trash dump was not clearly identified in the historical aerial photographs.

During RSE activities, a flattened-out area on one of the scree slopes in the valley floor was observed
and may be the location of a potential loadout area for the reported cable and bucket/sack system,
but this area is unconfirmed in literature, historical photographs, and interviews. Evidence of the cable
and bucket/sack system was not observed in the field and is presumed to have been abandoned and
removed after mining ceased. The potential loadout area for the cable and bucket/sack system on the
valley floor was approximately 700 feet lower in elevation from the former portals and approximately
400 feet north-northeast from the base of the cliff face beneath the former portals.

During the RSE field investigation a trash dump was observed along Haul Road 1 and Drainage 7
(Figure 5-1). The trash dump was observed to contain rubber tires, paint cans, broken glass bottles,
car parts, an electrical panel, and various household appliances. In a review of Google Earth images,
the trash dump was first evident in May 2013, and therefore not mining related (CH2M 2017b). DCRM
interviewed several nearby residents who indicated that the trash was dumped recently by a local
person and Oljato Chapter officials were aware of the issue. In addition to the trash contents, a
damaged, rusted drum that appeared to have contained a hard black material and burned wood was
also observed. The drum and its contents were scattered around on the ground surface near the haul
road and Drainage 7 (Figure 5-1).

Gamma count rates exceeding the IL were identified in the area surrounding the drum. The area
upgradient of this location and downgradient along Drainage 5 and Haul Road 1 had gamma count
rates less than the IL. The IL exceedances of gamma readings, Ra-226, and uranium in surface or
subsurface soil collected from 32-MS-010, located in the area of the drum, is mining-impacted
material, including TENORM. This area is where hard, black material and burned wood was observed
to a depth of 0.5 foot bgs.

The extent of mining-impacted material, including TENORM, was estimated to include 0.802 acre of the Mine
Site and Haul Road.

5.2

Area of Mixed NORM and Mining-impacted Material, Including TENORM

Using the multiple-lines-of-evidence approach, it was uncertain whether the following location contained
solely NORM or mining-impacted material, including TENORM. Therefore, an area of mixed NORM and
mining-impacted material, including TENORM, was assumed to be present at the following location:

e The talus slopes along the base of the mesa below the portals and reported rim strip are assumed to
contain a mix of NORM and mining-impacted material, including TENORM, that extends partially down
Drainages 2 and 3. Cyprus Amax acknowledges there are uncertainties associated with this area as
discussed in Section 6.3. The evidence to support the assumption that this area is a mix of NORM and
mining-impacted material, including TENORM is as follows:

The Mine Site produced 25 tons of ore during its entire operation period.

Mining occurred upgradient of this area, and minimal TENORM was identified on the top of the mesa.
Mining-impacted material, including TENORM, may have been transported over the cliff edge onto
the talus slope and Drainages 2 and 3.
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The mineral deposits in the Monument Valley area occurred in channels of the Shinarump Formation,
which are incised into the Moenkopi Formation. Natural mineralization likely would not have extended
far from the mined area near the portals. The natural erosion of the overlying mineralized Shinarump
Formation caused elevated gamma count rates and analytical soil sampling results along the talus
slope. Areas along the talus slope to the east and west do not present elevated gamma count rates
and soil analytical results, because the overlying material likely did not originate from the highly
mineralized channels of the Shinarump Formation.

Large boulders (some larger than 1 foot in diameter) of the Shinarump Formation were observed
along the talus slopes. Photographs of the naturally eroded material in the talus slopes are presented
in photo logs located in Appendix C. The large quantity, large size, and large spatial extent of these
boulders indicate that they were deposited by natural weathering of the cliff face and were not the
result of the limited historical mining activities.

No evidence of waste rock or mining-related materials was observed along the talus slope below the
portals or in Drainages 2 and 3.

Arsenic and Ra-226 soil sample results within TENORM areas do not have exceedances within the
same soil borings. The heterogenous environment observed in the soil sample results suggests
natural erosional processes.

According to AEC records and in accordance with the AEC directives in place at the time of mining,
any waste rock produced would have been consolidated near the portals, which were left open after
mining ceased pursuant to standard lease terms. Additionally, ore was reportedly transported by a
system of cables and buckets/sacks from three portals to a loadout area on the valley floor
(Chenoweth 1991). NAML historical documents, the NAML'’s Point Features database, and NAML
reclamation documents did not identify mining-related features along the talus slopes or near
Drainages 2 and 3.

Aerial photographs beginning in 1950 (pre-mining) display Drainages 2 and 3 flowing to the northeast
from the mesa within the talus slope. These drainages are apparent in the 2019 aerial photograph
and show no mining-related features along the talus slopes.

The extent of mixed NORM and mining-impacted material, including TENORM, was estimated to include
3.30 acres of the Mine Site and Drainages 2 and 3.

5.3

Area of NORM

The multiple-lines-of-evidence approach was used to determine the area of NORM. The area of NORM at the
Mine Site is described as follows:

The samples within the Mine Site (32-MS-005 and MS-002) and drainages that exceeded the IL for
arsenic (32-D1-001 and 32-D2-002) and Ra-226 (32-D6-001 and 32-D5-002) are considered to be
NORM, and the evidence is as follows:

AEC records, NAML historical documents, and NAML reclamation documents did not indicate mining-
related activities near the western or eastern portions of the Mine Site or along the drainages.

The IL exceedances for arsenic and thorium at the base of the cliff face on the western end of the
Mine Site (sample location 32-MS-005) are considered NORM because gamma count rates in the
immediate vicinity of the sample location do not exceed the IL, and there are no Ra-226 exceedances
of the IL. The Mine Site topography slopes to the northeast from the portal locations, which puts
sample location 32-MS-005 cross-gradient from potential mining impacts. No disturbed areas were
recorded in the area around 32-MS-005.

The slight IL exceedance of Ra-226 at sample location 32-MS-002 along the northeastern boundary
of the Mine Site buffer is determined to be NORM. Gamma count rates around the sample location
are less than the IL. The location is cross-gradient (east) from the portals and potential mining-related
material transported off the cliff.
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— The Mine Site topography along the cliff face excludes Drainages 1, 5, and 6 from being influenced
by former Mine Site activities because the drainages are not downgradient from the mined area (the
portals).

— Gamma count rates along the Drainages 1, 5, and 6 do not exceed the IL. Gamma exceedances
along the centerline of Drainage 2 stop before reaching 32-D2-001. In Drainage 2, arsenic does not
exceed the IL in the upstream sample location.

— No evidence of waste rock or mining-related materials was identified within the Mine Site samples
32-MS-005 and 32-MS-002 or drainage samples during RSE activities.

— Aerial photographs beginning in 1950 (pre-mining) display the drainages, flowing to the northeast
from the mesa within the scree slope; these features are apparent through the 2019 aerial
photographs and show no mining-related features along the drainages.

5.4 Mining-impacted Material, Including TENORM Volume Estimate

The preliminary volume estimates of mining-impacted material, including TENORM, that exceed one or more
ILs is approximately 3,705 cubic yards as shown on Figure 5-2 and summarized in Table 5-1. The area of
mixed NORM and impacted material, including TENORM, that exceeded one or more ILs is approximately
9,900 cubic yards. Mining-impacted material, including TENORM, volumes were calculated based on the
methods presented in Section 3.10 of this RSE Report. The multiple-lines-of-evidence approach was used to
categorize the area as naturally occurring or the result of historical mining impacts, including TENORM. The
intent of the RSE in the CERCLA process is to provide a conceptual estimate of the nature and extent of soil
impacts and an evaluation of the volume of mining-impacted material, including TENORM. The levels at
which cleanup will be required will be determined during the risk assessment, after which potential response
actions will be evaluated in the EE/CA. Once the cleanup level and response actions are selected, additional
sampling may be conducted to further refine the extent of mining-impacted material, including TENORM,
either during the design or implementation stage.

55 Surface Water and Ground Water

To evaluate if surface water and/or groundwater have been impacted by mining-related activities a multiple
lines-of-evidence approach was used. The following lines of evidence were considered.

e Precipitation is the only input of water into the Mine Site, that is, no rivers or stream are present.

e The pan evaporation rate compared with the average annual rainfall may provide an indication of the
potential for infiltration at the Mine Sites. The average pan evaporation is almost 20 times the average
annual rainfall (86 inches per year versus 4.5 inches per year). The relationship also holds during times of
high rains (i.e., monsoon season), as the average pan evaporation rate in August of 12.48 inches is 16
times greater than the highest average monthly rainfall in August of 0.79 inch. With an evaporation rate
greater than rainfall, infiltration is expected to be minimal, stored in soil, and released through evaporation
and transpiration without further, deeper, infiltration of water (Cadmus Group Inc. 2011).

¢ Flowing or ponding surface water was not observed at the Mine Site during any of the many site visits
conducted by Jacobs since work began in 2017, including during monsoon season.

¢ Sediment sample results exceeding the IL were limited to surficial soils above bedrock (approximately 1
to 3 feet bgs).

o Well water samples collected from within 1 mile of the Mine Site are not representative of the groundwater
conditions at the Mine Site because the wells are presumably screened in much deeper formations than
the geologic units exposed at the Mine Site.

e The area that was mined on top of the Mesa is underlain by the Moenkopi Formation, which would have
acted as an aquiclude limiting vertical migration to groundwater.

e According to literature reviews, the Organ Rock Member of the Cutler Formation acts as an aquiclude to
prohibit vertical migration of groundwater flow (Longsworth 1994). The colluvium at the base of the cliff
and the TENORM area around 32-MS-010 are underlain by the Organ Rock Member of the Cutler
Formation, which acts as an aquiclude limiting vertical migration to groundwater.
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6. Mine Site Data Quality Objective, Uncertainties, and
Data Gap Summary

6.1 Data Quality Objectives

An evaluation of the DQOs is presented in Table 6-1. The DQOs have been met; however, some DQOs
have been met with data gaps, as discussed in Section 6.3.

6.2 Deviations from the Work Plans

Three deviations from the Work Plans (CH2M 2017a, 2018) were documented for the Mine Site, which
included the following:

e Salinity in water samples was calculated and not measured. Salinity was not analyzed in the field
because the portable multiparameter water quality meter did not analyze for salinity. Instead, salinity
was calculated using specific conductance and temperature (Fofonoff and Millard 1983), which is a
deviation from the Work Plan.

e Section 4.2.3 of the RSE Work Plan states that “Subsurface soil samples at the BRAs and Group 1
Mine Sites are expected to be collected using a combination of drilling and hand tool methods,
depending on accessibility, potential biological impact, and depth to bedrock at each area." Table 4-3
of the RSE Work Plan provided the anticipated method of sampling at each Mine Site and notes that
the final sampling method would be determined in the field. However, a deviation is noted from the
Work Plan Section 4.2.2, which states that “Subsurface soil samples will be collected by a track-
mounted drill rig where accessible, and by using hand tools in areas where a drill rig cannot access.”
The deviation from the Work Plan was because subsurface sample location 32-D2-002 was collected
by hand tools even though it may have been accessible by a drill rig.

e Only nine correlation plots were selected for the Mine Site. This is because only a small area of the
Mine Site was accessible and the valley floor is a heterogenous environment, characterized by
boulders and other large erosional soils. Field gamma scanning revealed that elevated gamma count
rates were often from rocks or erosional material too big to be sampled. Therefore, it was necessary
to focus on plots that had consistently low gamma count rates and soil particles that were sampleable
(that is, less than 0.25 inch in diameter). Only nine plots were identified that satisfied these criteria,
which is a deviation from the Work Plans.

e Dose rate measurements were not collected in three correlation plots.
6.3 Uncertainties

The following uncertainties and data gaps have been identified and may be considered during additional
evaluations, including the risk assessment and EE/CA, if required. Some uncertainties may be permanent
and not addressable during subsequent work at the Mine Site.

Uncertainties and their significance to the RSE process include:

e An exceedance of the IL is not a definitive indicator of impacts from historical operations. The IL used
to calculate the volume of mining impacts, including TENORM, may not accurately estimate the
volume that is subject to a response action. Once the risk assessment is complete and cleanup
values are determined, the volume of mining impacts, including TENORM, may change.

e Areas without data that were inaccessible for health and safety reasons encountered during field
investigations could contain impacted material. These areas may require cleanup, increasing the
estimated volume that is subject to a response action.

e There is uncertainty whether the area at the base of the cliffs below the portals and extending
downgradient into Drainages 2 and 3 is NORM or TENORM because it is hard to distinguish if the
elevated gamma count rates and analytical data are attributed to natural erosional processes of the
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6.4

Shinarump Formation or mining impacts. Using the multiple lines of evidence described in
Section 5.3, this area was assumed to be a mix of NORM and mining-impacted material, including
TENORM.

The correlation between the static gamma count (in cpm) and the dose rate data (in prem/hr) has
significant uncertainties associated with the instrumentation and the narrow range of data collected.

Data Gaps

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

A portion of the Mine Site on the top of the mesa was not evaluated during the RSE because of
inaccessibility for sampling teams due to steep terrain. Gamma scanning and soil sampling were
conducted only on accessible portions of the Mine Site (that is, the valley floor). Additional
assessment may be required in the future, if a safe and accessible route is established or technology
becomes available to allow for remote assessment of the mesa.

The vertical extent of mining-impacted material, including TENORM, was not delineated at sample
location 32-MS-013 (Figure 4-2). Subsurface sampling at 32-MS-013 was conducted in accordance
with the Work Plans (CH2M 2017a, 2018); however, refusal was encountered before collection of a
sample less than the IL for analytes at the soil boring. Once a cleanup level for COPCs is determined,
additional deeper soil sampling at the Mine Site may be required. Collection of deeper soil samples at
this location may not be feasible because of site conditions.

Because of the uncertainties in the instrumentation used for dose rate collection, the dose rate
correlation cannot be used. No further correlation sampling will be conducted at the Mine Site;
however, Cyprus Amax is exploring additional methodologies for dose rate correlation at the Group 2
Mine Sites.

Secondary COPCs were collected before the additional scanning and sampling of the area near 32-
MS-010. Additional TPH (including fractional TPH) sampling will be conducted under a future phase
of work in the vicinity of 32-MS-010.

The TENORM and mixed NORM and mining-impacted material, including TENORM areas, were
delineated with the exception of Ra-226 to the north of sample location 32-D7-001.
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7.

Mine Site Summary and Conclusions

The Mine Site RSE investigation revealed the following:

The Mine Site is located in the Oljato Chapter of the Navajo Nation, in San Juan County, Utah. The Mine
Site was active between 1953 and 1954, producing a total of 25 tons of ore containing uranium and
vanadium from 3 portals near the top of Rock Door Mesa. Additionally, a rim strip was reported by NAML
on top of the mesa. Personnel, materials, and ore were reportedly transported via a cable and
bucket/sack system from the top of the mesa to a loadout area approximately 700 feet below on the
valley floor.

Historical mining activities targeted ore deposits in the Shinarump member of the Chinle Formation, which
contain naturally occurring uranium minerals. Therefore, some amount of natural uranium and uranium
daughter products are assumed to be present at the Mine Site.

The closest residential areas are approximately 0.25 mile north and northeast of the Mine Site and
approximately 0.25 mile east of the Mine Site (Figure 2-1). The area to the north and northeast of the
Mine Site was developed after 1980, which was after termination of mining activities. The residential area
to the east is visible in the 1980 photo. Each of the residential areas is comprised of three to five single-
or multi-family homes. The residential areas are limited to housing, farming, and gardening. No livestock
grazing was observed. Short-term rental properties, associated with Goulding’s Lodge, are located 0.5
mile southeast of the Mine Site.

NAML conducted reclamation and closure activities at the Mine Site between 2001 and 2002. As part of
its work, NAML closed the three portals by covering them with native rock.

By mutual agreement with U.S. EPA and NNEPA, Jacobs determined that the top of the mesa is
inaccessible for field work. Two reconnaissance trips were made to the top of the mesa by select
members of the Cyprus Amax teams accompanied by NAML, U.S. EPA, and NNEPA. Following these
trips, Jacobs’ health and safety personnel determined the path was too steep and treacherous for field
team personnel to carry equipment and supplies.

An interim action was conducted by Cyprus Amax at the request of the U.S. EPA and NNEPA to address
potential chemical concerns at the Mine Site. A chain-link fence was constructed around the area near
sample location 32-MS-010.

The RSE investigation concludes the following:

IL exceedances of gamma count rates, Ra-226, and metals in soil samples along the talus slope at the
base of the cliff face and Drainages 2 and 3 were assumed to be a mix of NORM and mining-impacted
material, including TENORM.

COPCs identified at the Mine Site include Ra-226, arsenic, thorium, and uranium. Arsenic exceeded the
IL in 4 of 53 samples collected and concentrations were within the range of western U.S. regional
background. Thorium exceeded the IL in 1 of 53 samples and was within the range of the western U.S.
regional background. Therefore, historical mining activities have not affected the concentrations of
arsenic and thorium in the soil at the Mine Site.

No secondary COPCs exceeding ILs were reported at the Mine Site. Therefore, the Mine Site was not
impacted by historical releases from blasting, machine maintenance, refueling, or use of electrical
equipment.

Offsite mobilization via wind and surface water flows through ephemeral drainages across the Mine Site
are not a significant transport mechanism for COPCs at the Mine Site. High winds are predominantly from
the southwest to northeast as indicated by the wind rose presented on Figure 2-9. The northeastern
portion of the Mine Site was not identified as having been affected by wind-blown transport of COPCs.

Analytical results from well water samples collected at the two wells within a 1-mile radius of the Mine Site
were less than drinking water standards defined in the QAPP (CH2M 2017a). Multiple lines of evidence
support that historical mining activities have not impacted surface water or groundwater. These lines of
evidence include aquicludes in strata below the Mine Site limit vertical migration to groundwater; no
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perennial or intermittent surface water flow on the Mine Site; minimal infiltration of water at the Mine Site;
limited leaching of COPCs in soil and sediment; and no impacts to water wells within 1 mile of the Mine
Site.

e The correlation between gamma count rate (in cpm) and Ra-226 surface soil concentrations (in pCi/g)
achieved acceptable statistical performance criteria and model validation. The correlation may be usable
for estimating the lateral extent of Ra-226 soil concentrations during an EE/CA.

e The correlation between gamma count rate (in cpm) and dose rate (in urem/hr) did not achieve
acceptable statistical performance criteria and model validation indicated that predicted values were not
aligned with measured values. Therefore, the correlation may not be usable for estimating dose rate from
gamma count rates. Cyprus Amax is exploring additional methodologies for dose rate correlation at
Group 2 Mine Sites.

e The lateral extent of mining-impacted material, including TENORM, at the Mine Site covers approximately
0.802 acre; the volume estimate of mining-impacted material, including TENORM, is 3,705 cubic yards.
Mixed NORM and mining-impacted material, including TENORM, covered 3.30 acres with an estimated
volume of 9,900 cubic yards.
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Table 1-1. Jacobs Project Management Team
Rock Door No. 1 Mine Area Removal Site Evaluation Report

Dawn Townsen Project Manager

Education/Credentials

M.S., Hydrology; B.S., Biology and Chemistry

Kira Aiello Senior Technical Consultant

M.S., Environmental Engineering and Radiation
Health Physics, B.S., Nuclear Engineering

Field Investigation Task

Gavin Wagoner
9 Manager

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

Eric Packard Radiation Safety Officer

B.S., Radiation Health Physics; American Board
of Health Physics, Certification #6036

George Tangalos |Senior Geologist

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

Risk Assessor, Quality

B.S., Wildlife Sciences; Certified Hazardous

Jon Russ Assurance Manager Materials Manager.
Ph.D., Biosystems Engineering; M.S.,
Aditya Tyagi Statistician Environmental Engineering; B.S., Civil

Engineering; Professional Engineer, Texas,
Certification #92042

Joshua Painter Health and Safety Officer

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

Notes:

# = Number

B.A. = Bachelor of Arts
B.S. = Bachelor of Science
M.S. = Master of Science
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Table 2-1. Surface Water and Groundwater Sample Location Summary
Rock Door No. 1 Removal Site Evaluation Report

Cyprus Amax Cyprus Amax
Observed Northing if| Observed Easting if
Different from NDWR| Different from NDWR

NDWR Well NDWR Northing NDWR Easting

Cyprus Amax Well Water or Surface Location to be Sampled

. - Comments
Location Notes Water Sample Locations (yes or no)

Mine Site A :
12 SN AR Database Location (Zone 12 S) (Zone 12 S)

08K-418 37.011669 -110.200700 N/A N/A N/A water well Sampled 6/19/2018 N/A
Rock Door No. 1 08-UNK-0001 37.005284 -110.205701 N/A N/A N/A Surface water, seep No No evidence of water g;fg/';(')‘l’csa“o" on 3/7/2018 and
Goulding 37.004892 -110.218001 N/A N/A N/A water well Sampled 6/19/2018 N/A
Notes:

Cyprus Amax = Cyprus Amax Minerals Company
N/A = not applicable
NDWR = Navajo Nation Department of Water Resources
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Table 4-1. Summary of Background Statistics
Rock Door No. 1 Removal Site Evaluation Report

Statistic Gamma Count Radium-226 Arsenic Mercury Molybdenum Selenium Thorium Uranium Vanadium
Rate (cpm)* (pCi/g) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Distribution None Normal Normal None Normal Normal Normal Gamma Transformed
Minimum 6206 0.55 11 0.001 0.044 0.34 11 0.17 6.7
Maximum 14374 0.95 3.8 0.004 0.20 0.83 3.2 0.75 34
Mean 9022 0.738 2.210 0.000412 0.12 0.603 231 0.34 114
Standard Deviation 1076 0.119 0.64 0.000892 0.03 0.12 0.49 0.13 5.23
Outlier Yes Yes No No No No No Yes Yes
95-95 UTL 11110 1.01 3.67 0.004 0.18 0.89 3.43 0.67 29.9
95% USL 14374 1.05 3.91 0.004 0.19 0.93 3.62 0.75 44.20

Notes:
Statistics were calculated using ProUCL Version 5.1 (U.S. EPA released 2015).

& Data collected from revised background location on June 6, 2019
cpm = count(s)s per minute

mg/kg = milligram(s) per kilogram

pCi/g = picocurie(s) per gram

USL = upper simultaneous limit

UTL = upper tolerance limit
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Table 4-2. Soil Sample Laboratory Results - Background Reference Area
Rock Door No. 1 Removal Site Evaluation Report

Top of

. . . R Sample Bottom of . . . . Gamma Count Dose Rate Radium 226 Arsenic Mercury Molybdenum Selenium Thorium Uranium Vanadium
Mine Area Mine Site Sample Identification Interval Sample Geologic Unit Sample Method Longitude® Latitude® Sample Date Rati . (uremihn) <
(feet) Interval (feet) (cpm)” o
pCi/g) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Monument Valley Rock Door No. SS-RD-B2-001-06072019 0.5 Colluvium Hand Tools -110.2568822 37.03517023 06/07/2019 9749 7 0.84 uJ 2 0.000053 0.087 J 0.59 1.9 0.33 10
Monument Valley Rock Door No. SS-RD-B2-002-06072019 0.5 Colluvium Hand Tools -110.256885 37.03500913 06/07/2019 10742 9 0.9 1.7 0.000056 0.097 J 0.61 2.1 0.32 13
Monument Valley Rock Door No. SS-RD-B2-003-06072019 0.5 Colluvium Hand Tools -110.256975 37.03481275 06/07/2019 8446 9 0.69 3.8 0.0019 0.16 J 0.75 2.7 0.37 12
Monument Valley Rock Door No. SS-RD-B2-004-06072019 0.5 Colluvium Hand Tools -110.2569399 37.03448159 06/07/2019 8618 10 0.67 J 2.8 0.000059 0.14 J 0.57 2.2 0.29 9.3
Monument Valley Rock Door No. SS-RD-B2-005-06072019 0.5 Colluvium Hand Tools -110.2570226 37.03423888 06/07/2019 7982 11 0.47 uJ 1.7 0.000059 0.044 J 0.34 11 0.17 7.6
Monument Valley Rock Door No. SB-RD-B2-005-1.0-1.5-10042019 15 Colluvium Hand Tools -110.2570226 37.03423888 10/04/2019 9937 -- 0.4 u 0.9 0.005 0.065 J 0.32 0.94 0.21 11
Monument Valley Rock Door No. SS-RD-B2-006-06072019 0.5 Colluvium Hand Tools -110.2571889 37.03443032 06/07/2019 10850 12 0.74 J 1.9 0.000056 0.13 J 0.56 24 0.3 11
Monument Valley Rock Door No. SS-RD-B2-007-06072019 0.5 Colluvium Hand Tools -110.2573767 37.03432073 06/07/2019 9117 12 0.68 17 0.000059 0.1 J 0.55 2 0.23 7.5
Monument Valley Rock Door No. SS-RD-B2-008-06072019 0.5 Colluvium Hand Tools -110.2575313 37.03443756 06/07/2019 9589 11 0.63 11 0.000057 0.074 J 0.39 15 0.18 6.7
Monument Valley Rock Door No. SS-RD-B2-009-06072019 0.5 Colluvium Hand Tools -110.2576908 37.03438439 06/07/2019 10871 12 0.55 1.8 0.000057 0.13 J 0.45 2 0.25 11
Monument Valley Rock Door No. SS-RD-B2-010-06072019 0.5 Colluvium Hand Tools -110.2576782 37.03455061 06/07/2019 10648 14 0.93 2.1 0.000059 0.16 J 0.55 2.7 0.75 12
Monument Valley Rock Door No. SS-RD-B2-011-06072019 0.5 Colluvium Hand Tools -110.2574829 37.03457635 06/07/2019 8882 14 0.94 1.7 0.000058 0.1 J 0.57 1.8 0.26 6.8
Monument Valley Rock Door No. SS-RD-B2-012-06072019 0.5 Colluvium Hand Tools -110.2572767 37.03460594 06/07/2019 10356 12 0.95 2.8 0.000054 0.12 J 0.76 2.7 0.31 14
Monument Valley Rock Door No. SB-RD-B2-012-1.0-1.5-10042019 1.5 Colluvium Hand Tools -110.2572767 37.03460594 10/04/2019 8676 -- 0.86 1.7 0.0027 0.15 J 0.55 2.4 0.36 13
Monument Valley Rock Door No. SS-RD-B2-013-06072019 0.5 Colluvium Hand Tools -110.2570877 37.03461931 06/07/2019 8738 14 0.58 3.2 0.00059 0.2 J 0.64 2.2 0.53 10
Monument Valley Rock Door No. SS-RD-B2-014-06072019 0.5 Colluvium Hand Tools -110.2571259 37.03473027 06/07/2019 9933 13 0.61 1.7 0.000059 0.1 J 0.48 1.9 0.26 8
Monument Valley Rock Door No. SS-RD-B2-015-06072019 0.5 Colluvium Hand Tools -110.2572822 37.03477556 06/07/2019 8750 12 0.79 2.2 0.00006 0.12 J 0.73 2.7 0.31 13
Monument Valley Rock Door No. SS-RD-B2-016-06072019 0.5 Colluvium Hand Tools -110.257426 37.03484522 06/07/2019 10164 8 0.71 2.4 0.000055 0.13 J 0.5 3.1 0.4 14
Monument Valley Rock Door No. SS-RD-B2-017-06072019 0.5 Colluvium Hand Tools -110.2576492 37.03476093 06/07/2019 10688 13 0.83 24 0.000058 0.12 J 0.61 29 0.41 14
Monument Valley Rock Door No. SS-RD-B2-018-06072019 0.5 Colluvium Hand Tools -110.2575713 37.03496806 06/07/2019 9015 12 0.72 24 0.00006 0.13 J 0.75 2.6 0.3 11
Monument Valley Rock Door No. SS-RD-B2-019-06072019 0.5 Colluvium Hand Tools -110.257399 37.03504295 06/07/2019 9486 8 0.82 1.6 0.000058 0.1 J 0.57 21 0.27 8.2
Monument Valley Rock Door No. SS-RD-B2-020-06072019 0.5 Colluvium Hand Tools -110.2572254 37.03495634 06/07/2019 8573 13 0.76 2.3 0.000061 0.13 J 0.72 2.6 0.55 11
Monument Valley Rock Door No. SS-RD-B2-021-06072019 0.5 Colluvium Hand Tools -110.2570769 37.03502994 06/07/2019 8626 13 0.59 3 0.004 0.11 J 0.7 2.3 0.35 11
Monument Valley Rock Door No. SS-RD-B2-022-06072019 0.5 Colluvium Hand Tools -110.2570304 37.03512614 06/07/2019 9341 12 0.74 3.2 0.00095 0.13 J 0.83 2.7 0.39 13
Monument Valley Rock Door No. SB-RD-B2-022-1.0-1.5-10042019 15 Colluvium Hand Tools -110.2570304 37.03512614 10/04/2019 8695 -- 0.63 4.5 0.0071 0.21 0.64 2.6 0.46 18
Monument Valley Rock Door No. SS-RD-B2-023-06072019 0.5 Colluvium Hand Tools -110.2571966 37.03520002 06/07/2019 0.79 uJ 2.4 0.0018 0.1 J 0.69 3 0.42 28
Monument Valley Rock Door No. SS-RD-B2-024-06072019 0.5 Colluvium Hand Tools -110.2574608 37.03515618 06/07/2019 9818 9 0.78 J 15 0.000059 0.11 J 0.54 2.1 0.28 8.6
Monument Valley Rock Door No. SS-RD-B2-025-06072019 0.5 Colluvium Hand Tools -110.2575488 37.03524957 06/07/2019 9415 13 0.8 1.9 0.000057 0.12 J 0.58 2.2 0.28 8.9
Quality Control Samples °

Monument Valley Rock Door No. SS-RD-B2-003-06072019-DUP 0.5 Colluvium Hand Tools -110.2569736 37.0348133 06/07/2019 8446 9 0.66 3.2 0.00006 0.14 J 0.8 2.6 0.44 11
Monument Valley Rock Door No. SS-RD-B2-013-06072019-DUP 0.5 Colluvium Hand Tools -110.2570877 37.03461932 06/07/2019 8738 14 0.72 1.9 0.000055 0.1 J 0.63 2.1 0.42 10
Monument Valley Rock Door No. SS-RD-B2-023-06072019-DUP 0.5 Colluvium Hand Tools -110.2571966 37.03520002 06/07/2019 8503 10 0.73 2 0.000059 0.088 J 0.67 3.2 0.43 34

Notes:

@ Location coordinates are in geographic coordinate system WGS 84, decimal degrees. West longitudes are designated as negative.

® For surface soil data, the measurement is the surface radiation reading and for subsurface soil, the measurement is the on-contact sample jar reading, as collected from Ludlum 2221 2x2 Nal detector.

¢ Gamma radiation measurement from collimated 1-minute static reading from Ludlum 2221 2x2 Nal detector at 6 inches above ground prior to collection.

 Dose rate measurements were collected at waist height (36 inches) using a Bicron MicroRem meter with a tissue-equivalent plastic scintillator. The Bicron MicroREM instrument used for dose rate measurements does not have the resolution required for measurements at low dose rate
conditions (less than approximately 15 pyrem/hr) and requires reliance on analog interpretation by the field operator. This instrument is appropriate only for its intended use as a health and safety tool.

¢ Quality Control samples were collected for field quality assurance and quality control.

U.S. EPA laboratory analytical Method SW846 6020 was used to analyze samples for metals arsenic, molybdenum, selenium, uranium, and vanadium. U.S. EPA Method SW846 7471A was used for mercury analysis. U.S. EPA Method 901.1 was used for radium-226 analysis.
- - = Not analyzed

prem/hr = microrem per hour

cpm = count(s) per minute

mg/kg = milligram(s) per kilogram

Nal = sodium iodide

pCi/g = picocurie(s) per gram

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

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

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

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

WGS = World Geodetic System
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Table 4-3. Investigation Levels for Primary COPCs in Surface and Subsurface Soil
Rock Door No. 1 Removal Site Evaluation Report

Primary COPCs?®

o Gamma Arsenic Mercury | Molybdenum Radium Selenium | Thorium Uranium | Vanadium
criteria COUNtRAE | (mgikg) | (mgkg) = (mgkg) (mglkg) | (mgkg) | (mgkg)®  (malkg)
(cpm) (pCilg) 99

Background Threshold| 4, 3.91 0.004 0.19 1.01 0.93 3.62 0.67 29.9
Values - Colluvium
Regional Screening

b -- 0.68 11 390 -- 390 -- 16 390
Level
Notes:

& The investigation level for each primary COPC is bolded and defined as the higher of the RSL and the calculated BTV for each
analyte. For analytes in which there was no applicable RSL, the investigation level is equal to the background threshold value.
P Based on U.S. EPA Regional Screening Level for residential soil (June 2017) and a target hazard quotient of 1.0.

¢ The residential RSL for uranium has been modified to 16 mg/kg.

- - = not applicable

BTV = background threshold value

COPC = contaminant of potential concern

cpm = count(s) per minute

mg/kg = milligram(s) per kilogram

pCi/g = picocurie(s) per gram

RSL = regional screening level

U.S. EPA = U.S. Environmental Protection Agency
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Table 4-4. Investigation Levels for Secondary COPCs in Surface and Subsurface Soil
Rock Door No. 1 Removal Site Evaluation Report

Investigation

Reporting Limit

Level®

Perchlorate pa’kg 55 0.004
TPH-Purgeable (gas-range organics) mg/kg 82 1
TPH-Extractable (diesel-range organics) mg/kg 96 10
TPH-Extractable (motor oil-range) mg/kg 2,500 20
Aroclor-1016 pa’kg 4100 0.033
Aroclor-1221 pa/kg 200 0.033
Aroclor-1232 pa’kg 170 0.033
Aroclor-1242 pa/kg 230 0.033
Aroclor-1248 pa’kg 230 0.033
Aroclor-1254 pa/kg 240 0.033
Aroclor-1260 pa’kg 240 0.033
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) mg/kg 3,900 0.5
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) mag/kg 6.1 0.5
1,3,5-Trinitrobenzene mg/kg 2,200 0.5
1,3-Dinitrobenzene mg/kg 6.3 0.5
Methyl-2,4,6-trinitrophenylnitramine (Tetryl) mg/kg 160 0.5
Nitrobenzene mg/kg 5.1 0.5
2,4,6-Trinitrotoluene mg/kg 21 0.5
4-Amino-2,6-dinitrotoluene mg/kg 150 0.5
2-Amino-4,6-dinitrotoluene mg/kg 150 0.5
2,4-Dinitrotoluene mg/kg 1.7 0.5
2,6-Dinitrotoluene mg/kg 0.36 0.5
2-Nitrotoluene mg/kg 3.2 0.5
3-Nitrotoluene mg/kg 6.3 0.5
4-Nitrotoluene mg/kg 34 0.5

Notes:
2U.S. EPA Methods SW6850, SW8015B, and SW8082.

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

ug/kg = microgram(s) per kilogram

mg/kg = milligram(s) per kilogram

TPH = total petroleum hydrocarbons

U.S. EPA = U.S. Environmental Protection Agency
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Table 4-5. Gamma Scan Bin Ranges
Rock Door No. 1 Removal Site Evaluation Report

Level Geology Colluvium Formation
1 BTV 0to 11100 cpm
2 BTV to IL 11101 to 12600 cpm
3 IL to 2 times BTV 12601 to 22200 cpm
4 2 to 5 times BTV 22201 to 55500 cpm
5 510 10 times BTV 55501 to 111000 cpm
6 >10 times BTV 111001 to 481300 cpm

Notes:

> = greater than

BTV = background threshold value
cpm = count(s) per minute

IL = Investigation Level
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Table 4-6. Sample Descriptions

MUCK DUUI INU. 1 rxeinuovdl dile Ccvaiuatuull

Sample Location Sample Depths Maximum Boring Depth

Identification (feet) (feet) Reason for Boring Termination Presence of Waste Rock (feet)
32-MS-001 0.0-0.5 0.5 Surface Sample only No waste rock observed
32-MS-002 0.0-0.5 0.5 Bedrock No waste rock observed
32-MS-003 0.0-0.5 0.5 Surface Sample only No waste rock observed
32-MS-004 0.0-0.5,1.0-1.5,2.5-3.0 3.0 Bedrock No waste rock observed
32-MS-005 0.0-0.5 0.5 Surface Sample only No waste rock observed
32-MS-006 0.0-0.5, 1.0-1.5,2.0-2.5 25 Bedrock No waste rock observed
32-MS-007 0.0-0.5 0.5 Surface Sample only No waste rock observed
32-MS-008 0.0-0.5 0.5 Surface Sample only No waste rock observed
32-MS-009 0.0-0.5, 1.0-2.0, 3.0-4.0 5.0 Gamma count less than 2x BTV No waste rock observed
32-MS-010 0.0-0.5, 1.0-2.0, 3.0-4.0 5.0 Depth below black material achieved and othSrSScf l:r?n?tgﬁlc)?dN%uw:stvr%?:i

Gamma count less than 2x BTV observed
32-MSs-011 0.0-0.5, 1.0-2.0, 3.0-4.0 5.0 Gamma count less than 2x BTV No waste rock observed
32-MS-012 0.0-0.5, 1.0-1.5, 3.0-3.5 35 Gamma count less than 2x BTV No waste rock observed
32-MS-013 0.0-0.5,1.0-1.5 15 Refusal No waste rock observed
32-MS-014 0.0-0.5,1.0-1.5,3.0-3.5 35 Gamma count less than 2x BTV No waste rock observed
32-MS-015 0.0-0.5, 1.0-1.5, 3.0-3.5 35 Gamma count less than 2x BTV No waste rock observed
32-D1-001 0.0-0.5 0.5 Surface Sample only No waste rock observed
32-D2-001 0.0-0.5 0.5 Bedrock No waste rock observed
32-D2-002 0.0-0.5, 1.0-1.5, 3.0-3.5 35 Gamma count less than 2x BTV No waste rock observed
32-D3-001 0.0-0.5 1.0 Bedrock No waste rock observed
32-D3-002 0.0-0.5 0.5 Surface Sample only No waste rock observed
32-D3-003 0.0-0.5 0.5 Surface Sample only No waste rock observed
32-D4-001 0.0-0.5 0.5 Surface Sample only No waste rock observed
32-D4-002 0.0-0.5 0.5 Surface Sample only No waste rock observed
32-D5-001 0.0-0.5 0.5 Surface Sample only No waste rock observed
32-D5-002 0.0-0.5 0.5 Surface Sample only No waste rock observed
32-D6-001 0.0-0.5,1.0-1.5,2.0-2.5 25 Bedrock No waste rock observed
32-D7-001 0.0-0.5,1.0-1.5,3.0-3.5 35 Gamma count less than 2x BTV No waste rock observed
32-H1-001 0.0-0.5, 1.0-2.0, 3.0-4.0 5.0 Gamma count less than 2x BTV No waste rock observed

Notes:
2x = two times

BTV = background threshold value
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Table 4-7. Laboratory Results for Primary COPCs in Surface and Subsurface Soil

Rock Door No. 1 Removal Site Evaluation Report

Mine Area

Mine Site

Sample Identification

Top of

Sample

Interval
(feet)

Bottom of
Sample
Interval

(feet)

Geologic Unit|Sample Method

Longitude®

Latitude?®

Sample Date

Gamma Count

Rate
(cpm)

b,c

Radium-226
(pCilg)
BTV 1.01
RSL? --

Dose Rate
(urem/hr)®

Arsenic
(mg/kg)
3.91
0.68

Mercury

(mg/kg)
0.004

11

Molybdenum

(mg/kg)
0.19
390

Selenium
(mg/kg)
0.93
390

Thorium

(mg/kg)
3.62

Uranium
(mg/kg)
0.67
16

Vanadium
(mg/kg)
29.9
390

Monument Valley | Rock Door No. 1 SS-32-MS-001-11082017 0.0 0.5 Colluvium Hand Tools -110.21335 37.014655 11/08/2017 8200 4.0 0.46 0.99 0.0044 J 0.056 U 0.25 J 0.73 0.17 U 4.6
Monument Valley | Rock Door No. 1 SS-32-MS-002-11082017 0.0 0.5 Colluvium Hand Tools -110.214007 37.015431 11/08/2017 24093 9.0 1.68 J 0.93 0.0013 J 0.069 U 0.21 J 0.87 0.58 5.8
Monument Valley | Rock Door No. 1 SS-32-MS-003-11082017 0.0 0.5 Colluvium Hand Tools -110.214522 | 37.015453 11/08/2017 12399 6.0 0.41 J 11 0.0011 J 0.039 U 0.17 J 11 J 0.46 6.4
Monument Valley | Rock Door No. 1 SS-32-MS-004-11082017 0.0 0.5 Colluvium Hand Tools -110.214794 37.01543 11/08/2017 54890 28 13.8 34 0.0041 J 0.35 U 0.4 J 16 18 22
Monument Valley | Rock Door No. 1 SB-32-MS-004-1.0-1.5-06062018 1.0 15 Colluvium Hand Tools -110.21482 37.015442 06/06/2018 -- -- 18.6 J 19 0.012 J 8.2 J 0.7 J 2.6 J 79 J 67
Monument Valley | Rock Door No. 1 SB-32-MS-004-2.5-3.0-06062018 25 3.0 Colluvium Hand Tools -110.21482 37.015442 06/06/2018 -- -- 2.15 J 3.1 0.0072 J 0.69 0.35 J 18 31 10
Monument Valley | Rock Door No. 1 SS-32-MS-005-11082017 0.0 0.5 Colluvium Hand Tools -110.216045 37.015769 11/08/2017 11814 7.0 0.83 10 0.0045 J 0.14 U 0.6 J 4.6 0.53 23
Monument Valley | Rock Door No. 1 SS-32-MS-006-11082017 0.0 0.5 Colluvium Hand Tools -110.215462 37.01587 11/08/2017 17444 10 5.91 J 35 0.0048 J 0.27 U 0.45 J 2.3 5.0 19
Monument Valley | Rock Door No. 1 SB-32-MS-006-1.0-1.5-06062018 1.0 15 Colluvium Hand Tools -110.215487 37.015873 06/06/2018 -- -- 1.1 J 2.2 0.0029 J 0.14 J 0.41 J 24 1.0 11
Monument Valley | Rock Door No. 1 SB-32-MS-006-2.0-2.5-06062018 2.0 2.5 Colluvium Hand Tools -110.215487 37.015873 06/06/2018 -- -- 1.05 J 2.2 0.0035 J 0.14 J 0.41 J 2.3 15 11
Monument Valley | Rock Door No. 1 SS-32-MS-007-11082017 0.0 0.5 Colluvium Hand Tools -110.214952 37.015787 11/08/2017 10088 5 0.69 1.4 0.0052 J 0.069 U 0.33 J 1.7 0.38 9.8
Monument Valley | Rock Door No. 1 SS-32-MS-008-11082017 0.0 0.5 Colluvium Hand Tools -110.214632 37.015745 11/08/2017 17157 12 2.51 J 1.3 0.0012 J 0.077 U 0.26 J 15 0.49 8.6
Monument Valley | Rock Door No. 1 SS-32-MS-009-10032019 0.0 0.5 Colluvium Hand Tools -110.2133549 | 37.0172844 10/03/2019 10910 7.0 0.98 2.0 0.0043 u 0.15 J 0.39 J 1.9 J 0.33 13 J
Monument Valley | Rock Door No. 1 SB-32-MS-009-1.0-2.0-10032019 1.0 2.0 Colluvium Drill Rig -110.2133549 | 37.0172844 10/03/2019 9725 -- 0.64 2.2 0.0042 U 0.3 0.53 J 1.7 2.0 12
Monument Valley | Rock Door No. 1 SB-32-MS-009-3.0-4.0-10032019 3.0 4.0 Colluvium Drill Rig -110.2133549 | 37.0172844 10/03/2019 9958 -- 0.76 21 0.003 u 0.23 0.39 J 18 11 10
Monument Valley | Rock Door No. 1 SS-32-MS-010-10032019 0.0 0.5 Colluvium Hand Tools -110.2134777 | 37.0170956 10/03/2019 310000 200 478 J 2.4 0.0052 U 0.18 J 0.41 J 1.8 54 J 95 J
Monument Valley | Rock Door No. 1 SB-32-MS-010-1.0-2.0-10032019 1.0 2.0 Colluvium Drill Rig -110.2134777 | 37.0170956 10/03/2019 10134 -- 2.58 2.6 0.004 U 0.45 0.49 J 21 5.8 22
Monument Valley | Rock Door No. 1 SB-32-MS-010-3.0-4.0-10032019 3.0 4.0 Colluvium Drill Rig -110.2134777 | 37.0170956 10/03/2019 10076 -- 0.66 1.8 0.0024 u 0.22 0.38 J 16 0.83 17
Monument Valley | Rock Door No. 1 SS-32-MS-011-10032019 0.0 0.5 Colluvium Hand Tools -110.2135903 | 37.0166921 10/03/2019 9418 4.0 0.61 15 0.008 U 0.13 J 0.44 J 1.8 0.75 10
Monument Valley | Rock Door No. 1 SB-32-MS-011-1.0-2.0-10032019 1.0 2.0 Colluvium Drill Rig -110.2135903 | 37.0166921 10/03/2019 9837 -- 0.36 1.4 0.0024 U 0.15 J 0.37 J 1.4 0.49 7.9
Monument Valley | Rock Door No. 1 SB-32-MS-011-3.0-4.0-10032019 3.0 4.0 Colluvium Drill Rig -110.2135903 | 37.0166921 10/03/2019 9881 -- 0.42 1.0 0.0024 U 0.17 J 0.33 U 1.4 0.5 7.5
Monument Valley | Rock Door No. 1 SS-32-MS-012-10042019 0.0 0.5 Colluvium Hand Tools -110.2135325 | 37.0165017 10/04/2019 8709 5.0 0.31 1.0 0.0046 u 0.08 J 0.32 u 13 0.34 7.0
Monument Valley | Rock Door No. 1 SB-32-MS-012-1.0-1.5-10042019 1.0 15 Colluvium Hand Tools -110.2135325 | 37.0165017 10/04/2019 8376 -- 0.51 uJ 16 0.0045 u 0.11 J 0.46 J 2.0 0.73 11
Monument Valley | Rock Door No. 1 SB-32-MS-012-3.0-3.5-10042019 3.0 35 Colluvium Hand Tools -110.2135325 | 37.0165017 10/04/2019 9609 -- 0.75 J 1.8 0.0026 u 0.14 J 0.49 J 21 1.4 11
Monument Valley | Rock Door No. 1 SS-32-MS-013-10042019 0.0 0.5 Colluvium Hand Tools -110.2131322 | 37.0169768 10/04/2019 12639 5.0 2.87 J 18 0.0079 u 0.14 J 0.55 J 21 16 15
Monument Valley | Rock Door No. 1 SB-32-MS-013-1.0-1.5-10042019 1.0 15 Colluvium Hand Tools -110.2131322 | 37.0169768 10/04/2019 9473 -- 1.46 J 2.2 0.0046 U 0.18 J 0.56 J 2.3 15 24
Monument Valley | Rock Door No. 1 SS-32-MS-014-10042019 0.0 0.5 Colluvium Hand Tools -110.2131229 | 37.0171432 10/04/2019 13950 4.0 5.23 2.0 0.0067 U 0.13 J 0.5 J 2.3 4.1 22
Monument Valley | Rock Door No. 1 SB-32-MS-014-1.0-1.5-10042019 1.0 15 Colluvium Hand Tools -110.2131229 | 37.0171432 10/04/2019 9450 -- 5.01 1.6 0.004 U 0.12 J 0.38 J 15 5.0 22
Monument Valley | Rock Door No. 1 SB-32-MS-014-3.0-3.5-10042019 3.0 3.5 Colluvium Hand Tools -110.2131229 | 37.0171432 10/04/2019 9140 -- 0.37 1.4 0.0015 U 0.092 J 0.35 J 1.5 0.41 9.9
Monument Valley | Rock Door No. 1 SS-32-MS-015-10042019 0.0 0.5 Colluvium Hand Tools -110.2138056 | 37.0170798 10/04/2019 11060 4.0 0.65 J 34 0.0046 U 0.26 0.36 J 1.9 1.3 15
Monument Valley | Rock Door No. 1 SB-32-MS-015-1.0-1.5-10042019 1.0 15 Colluvium Hand Tools -110.2138056 | 37.0170798 10/04/2019 10376 -- 0.45 uJ 1.4 0.0031 U 0.085 J 0.34 J 1.7 0.33 9.6
Monument Valley | Rock Door No. 1 SB-32-MS-015-3.0-3.5-10042019 3.0 35 Colluvium Hand Tools -110.2138056 | 37.0170798 10/04/2019 11341 -- 0.56 J 2.2 0.0015 u 0.15 J 0.69 J 2.8 0.53 13
Monument Valley | Rock Door No. 1 SD-32-D1-001-11092017 0.0 0.5 Colluvium Hand Tools -110.216001 | 37.017839 11/09/2017 8675 5.0 0.53 J 4.3 0.0031 J 0.28 u 0.47 J 3.0 44 24
Monument Valley | Rock Door No. 1 SD-32-D2-001-11082017 0.0 0.5 Colluvium Hand Tools -110.215419 | 37.016353 11/08/2017 12407 8.0 1.66 J 15 0.0012 J 0.065 U 0.37 J 15 0.25 9.1
Monument Valley | Rock Door No. 1 SD-32-D2-002-11092017 0.0 0.5 Colluvium Hand Tools -110.215672 | 37.017839 11/09/2017 10738 6.0 0.9 J 5.2 0.0011 J 0.11 U 0.49 J 2.6 14 33
Monument Valley | Rock Door No. 1 SB-32-D2-002-1.0-1.5-06062018 1.0 15 Colluvium Hand Tools -110.215686 37.017848 06/06/2018 -- -- 0.74 J 15 0.0037 J 0.074 J 0.35 J 1.7 0.36 10
Monument Valley | Rock Door No. 1 SB-32-D2-002-3.0-3.5-06062018 3.0 35 Colluvium Hand Tools -110.215686 37.017848 06/06/2018 -- -- 0.59 J 14 0.0025 J 0.068 J 0.32 U 14 0.34 8.2
Monument Valley | Rock Door No. 1 SD-32-D3-001-11082017 0.0 0.5 Colluvium Hand Tools -110.214704 37.016388 11/08/2017 15486 6.0 2.36 J 2.4 0.001 U 0.25 U 0.31 J 2.0 J 3.3 J 14 J
Monument Valley | Rock Door No. 1 SD-32-D3-002-11092017 0.0 0.5 Colluvium Hand Tools -110.214308 37.018637 11/09/2017 10076 5.0 1.05 J 1.5 0.0018 J 0.12 U 0.25 J 1.3 1.8 10
Monument Valley | Rock Door No. 1 SD-32-D3-003-05102018 0.0 0.5 Colluvium Hand Tools -110.2147102 | 37.0175934 05/10/2018 11417 7.0 3.12 J 2.6 0.0014 J 0.25 0.33 J 1.8 4.0 J 81 J
Monument Valley | Rock Door No. 1 SD-32-D4-001-11082017 0.0 0.5 Colluvium Hand Tools -110.213956 | 37.016172 11/08/2017 9092 6.0 0.64 J 11 0.0029 J 0.061 U 0.25 J 11 0.31 5.9
Monument Valley | Rock Door No. 1 SD-32-D4-002-11092017 0.0 0.5 Colluvium Hand Tools -110.213987 | 37.017192 11/09/2017 9891 5.0 0.69 15 0.0063 J 0.07 U 0.35 J 15 0.39 u 9.0
Monument Valley | Rock Door No. 1 SD-32-D5-001-11082017 0.0 0.5 Colluvium Hand Tools -110.213388 | 37.016218 11/08/2017 10092 7.0 0.89 uJ 15 0.0086 J 0.092 U 0.33 J 15 0.3 7.8
Monument Valley | Rock Door No. 1 SD-32-D5-002-11092017 0.0 0.5 Colluvium Hand Tools -110.212311 | 37.017696 11/09/2017 10231 5.0 1.22 J 2.0 0.0022 J 0.13 U 0.45 J 15 1.0 12
Monument Valley | Rock Door No. 1 SD-32-D6-001-11092017 0.0 0.5 Colluvium Hand Tools -110.212207 37.01602 11/09/2017 9824 4.0 1.54 J 25 0.00096 ] 0.2 U 0.36 J 1.9 0.58 11

PPS1020220716NWO

10F2



Table 4-7. Laboratory Results for Primary COPCs in Surface and Subsurface Soil
Rock Door No. 1 Removal Site Evaluation Report

Radium-226 Arsenic Mercury Molybdenum Selenium Thorium Uranium Vanadium
(pCilg) (mg/kg) (mg/kg) (mg/kg) (mglkg) (mg/kg) (mg/kg) (mg/kg)
BTV 1.01 3.91 0.004 0.19 0.93 3.62 0.67 29.9
RsL¢ -- 0.68 11 390 390 -- 16 390

Top of Bottom of

Sample Sample

Interval Interval
(feet) (feet) (g2

Gamma Count

Dose Rate
Sample Date Rate

Mine Area Mine Site
e (urem/hr)®

Sample Identification

Geologic Unit Sample Method|  Longitude® Latitude?®

Monument Valley | Rock Door No. 1 SB-32-D6-001-1.0-1.5-06062018 1.0 15 Colluvium Hand Tools -110.212214 37.016042 06/06/2018 -- -- 1.05 J 2.0 0.0014 J 0.18 J 0.4 J 2.0 0.53 9.9
Monument Valley | Rock Door No. 1 SB-32-D6-001-2.0-2.5-06062018 2.0 2.5 Colluvium Hand Tools -110.212214 37.016042 06/06/2018 -- -- 0.63 J 1.4 0.0059 J 0.14 J 0.32 U 1.5 0.35 6.9
Monument Valley | Rock Door No. 1 SD-32-D07-001-10042019 0.0 0.5 Colluvium Hand Tools -110.2136665 | 37.017309 10/04/2019 11620 4.0 2.63 J 1.8 0.002 u 0.13 J 0.49 J 1.8 4.9 J 20 J
Monument Valley | Rock Door No. 1 SB-32-D07-001-1.0-1.5-10042019 1.0 15 Colluvium Hand Tools -110.2136665 | 37.017309 10/04/2019 11018 -- 0.66 uJ 0.9 0.0021 u 0.06 U 0.32 u 11 0.65 6.4
Monument Valley | Rock Door No. 1 SB-32-D07-001-3.0-3.5-10042019 3.0 35 Colluvium Hand Tools -110.2136665 | 37.017309 10/04/2019 11556 -- 0.61 J 15 0.0023 u 0.1 J 0.48 J 2.2 0.66 14
Monument Valley | Rock Door No. 1 SS-32-H01-001-10032019 0.0 0.5 Colluvium Hand Tools -110.2124492 | 37.018739 10/03/2019 9297 4.0 1.08 J 2.0 0.0034 ] 0.097 J 0.68 J 1.9 J 0.33 19 J
Monument Valley | Rock Door No. 1 SB-32-H01-001-1.0-2.0-10032019 1.0 2.0 Colluvium Drill Rig -110.2124492 | 37.018739 10/03/2019 9328 -- 0.89 J 1.7 0.0026 U 0.19 J 0.48 J 15 0.5 10
Monument Valley | Rock Door No. 1 SB-32-H01-001-3.0-4.0-10032019 3.0 4.0 Colluvium Drill Rig -110.2124492 | 37.018739 10/03/2019 9355 -- 0.82 24 0.0021 U 0.41 0.49 J 1.8 0.92 10
Quality Control Samples f
Monument Valley | Rock Door No. 1 SS-32-MS-003-11082017-DUP 0 0.5 Colluvium Hand Tools -110.214522 37.015453 11/08/2017 12399 6.0 0.49 1.3 0.00081 J 0.047 J 0.22 J 1.3 0.42 7.7
Monument Valley | Rock Door No. 1 SB-32-MS-004-1.0-1.5-06062018-DUP 1 15 Colluvium Hand Tools -110.21482 37.015442 06/06/2018 -- -- 41.4 16 0.012 J 3.9 2.9 3 25 41
Monument Valley | Rock Door No. 1 SS-32-MS-009-10032019-DUP 0 0.5 Colluvium Hand Tools -110.2133549 | 37.0172844 10/03/2019 10910 7.0 1.09 2.6 0.0062 U 0.17 0.46 2.2 0.43 25
Monument Valley | Rock Door No. 1 SS-32-MS-010-10032019-DUP 0 0.5 Colluvium Hand Tools -110.2134777 | 37.0170956 10/03/2019 310000 200 30.7 J 2.3 0.0054 U 0.14 0.44 1.7 13 39
Monument Valley | Rock Door No. 1 SB-32-D02-002-1.0-1.5-06062018-DUP 1 15 Colluvium Hand Tools -110.215686 37.017848 06/06/2018 =R43 -- 0.8 J 1.7 0.0046 J 0.099 0.51 J 1.8 0.57 12
Monument Valley | Rock Door No. 1 SD-32-D3-001-11082017-DUP 0 0.5 Colluvium Hand Tools -110.214704 37.016388 11/08/2017 15486 6.0 2.18 J 3.3 0.00062 J 0.32 0.45 J 21 2.2 28
Monument Valley | Rock Door No. 1 SD-32-D3-003-05102018-DUP 0 0.5 Colluvium Hand Tools -110.2147102 | 37.0175934 05/10/2018 11417 7.0 5.99 J 25 0.0012 J 0.26 0.39 J 16 1.7 15
Monument Valley | Rock Door No. 1 SD-32-D07-001-10042019-DUP 0 0.5 Colluvium Hand Tools -110.2136665 | 37.017309 10/04/2019 11620 4.0 2.74 J 1.7 0.0017 U 0.11 J 0.4 J 15 15 J 20
Monument Valley | Rock Door No. 1 SS-32-H01-001-10032019-DUP 0 0.5 Colluvium Hand Tools -110.2124492 | 37.018739 10/03/2019 9297 4.0 134 2.6 0.0056 u 0.14 0.85 2.9 0.41 14

Notes:

% Location coordinates are in geographic coordinate system WGS 84, decimal degrees. West longitudes are designated as negative.

P For surface soil data, the measurement is the surface radiation reading and for subsurface soil, the measurement is the on-contact sample jar reading, as collected from Ludlum 2221 2x2 Nal detector.

¢ Gamma radiation measurement from collimated 1 minute static reading from Ludlum 2221 2x2 Nal detector at 6 inches above ground prior to collection.

“ The investigation level for each analyte is the higher of the U.S. EPA RSL and calculated background threshold value. For analytes in which there was no applicable RSL, the investigation level is equal to the background threshold value.
®Dose rate measurements were collected at waist height (36 inches) using a Bicron MicroRem meter with a tissue-equivalent plastic scintillator. The Bicron MicroREM instrument used for dose rate measurements does not have the resolution required for measurements at low dose
fQuality Control samples were collected for field quality assurance and quality control and are not compared to investigation levels.

U.S. EPA laboratory analytical Method SW846 6020 was used to analyze samples for metals arsenic, molybdenum, selenium, uranium, and vanadium. U.S. EPA Method SW846 7471A was used for mercury analysis. U.S. EPA Method 901.1 was used for radium-226 analysis.
The residential RSL for uranium has been modified to 16 mg/kg

Bold Gray Data = Analytical detections exceeding the investigation level

- - = Not analyzed

prem/hr = microrem per hour

BTV = background threshold value

COPC = contaminant of potential concern

cpm = count(s) per minute

IL = investigation level

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

mg/kg = milligram(s) per kilogram

Nal = sodium iodide

pCi/g = picocurie(s) per gram

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

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

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

U.S. EPA = U.S. Environmental Protection Agency
WGS = The World Geodetic System
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Table 4-8. Laboratory Results for Secondary COPCs in Surface and Subsurface Soil
Priority Rock Door No. 1 Removal Site Evaluation Report

U.S. EPA TPH by U.S. EPA
Method SW6850 Method SW8015 PCBs by U.S. EPA Method SW8082
Top of Bottom of Diesel R Gasoline
_ _ _ e I I egeF I iesel Range
Mine Area Mine Site Sample Identification Sample Sample Geo ogic Sample Lo e Latitude® Perchlorate Organics Rang_e Aroclor 1016 | Aroclor 1221 | Aroclor 1232 | Aroclor 1242 | Aroclor 1248 | Aroclor 1254 | Aroclor 1260
Interval Interval Unit Method Organics
(feet) (feet) =
USEPA RSL (Hg/kg) (mg/kg) (mg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg) (Hg/kg)
-> 55 96 4100 200 170 230 230 240 240
Sample Date
Monument Valley Rock Door No. 1 SS-32-MS-004-11082017 0 0.5 Colluvium | Hand Tools| -110.214794 37.01543 11/08/2017 2 U 2 J 0.43 17 uJ 17 uJ 17 uJ 17 uJ 17 uJ 17 uJ 17 uJ
Monument Valley Rock Door No. 1 SB-32-MS-004-1.0-1.5-06062018 1 15 Colluvium | Hand Tools| -110.21482 37.015442 06/06/2018 -- 4.9 U -- -- -- -- -- -- -- --
Quality Control Samples °
Monument Valley Rock Door No. 1 SS-32-MS-004-11082017-DUP 0 0.5 Colluvium |Hand Tools| -110.214794 37.01543 11/08/2017 2 U 2.2 J 0.49 17 uJ 17 uJ 17 uJ 17 uJ 17 uJ 17 uJ 17 uJ
Monument Valley Rock Door No. 1 SB-32-MS-004-1.0-1.5-06062018-DUP 1 15 Colluvium |Hand Tools| -110.21482 37.015442 06/06/2018 -- 5 U -- -- -- -- -- -- -- --

Notes:

# Location coordinates are in geographic coordinate system WGS 84, decimal degrees. West longitudes are designated as

negative.

®U.S. EPA Regional Screening Levels are based on a Hazard Quotient of 1.0, a 1 x 10° target risk, and a residential exposL

¢ Quality Control samples were collected for f © Quality Control samples were collected for field quality assurance and quality control and are not compared to investigation levels.

- - = Not analyzed

pag/kg = microgram(s) per kilogram
COPC = contaminant of potential concern
HMX = octogen

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

mg/kg = milligram(s) per kilogram

PCB = polychlorinated biphenyl

RDX = hexahydro-1,3,5-trinitro-1,3,5-triazine
RSL = regional screening level

TPH = total petroleum hydrocarbons

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

U.S. EPA = U.S. Environmental Protection Agency
WGS = The World Geodetic System
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Table 4-8. Laboratory Results for Secondary COPCs in Surface and Subsurface Soil
Priority Rock Door No. 1 Removal Site Evaluation Report

Explosives by US. EPA Method

SW8330B Explosives by US. EPA Method SW8330B Explosives by US. EPA Method SW8330B
Top of Bottom of . . Trinitrophenyl
1,3,5- 1,3- 2,4,6- 2,4- 2,6- 2-Amino 4,6- 4-Amino 2,6-
. . - Sample Sample e ' s ’ ' ’ -Ni -Ni ' -Ni i i i
Mine Area Mine Site Sample Identification s : Trinitrobenzene | Dinitrobenzene | Trinitrotoluene | Dinitrotoluene | Dinitrotoluene | dinitrotoluene | 2 itrotoluene | 3-Nitrotoluene | ;50 s jyene | 4-Nitrotoluene HMX Nitrobenzene RDX methylnitramine
Interval Interval (Tetryl)
(feet) (feet)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
2200 6.3 21 1.7 0.36 150 3.2 6.3 150 34 3900 5.1 6.1 160
Monument Valley Rock Door No. 1 SS-32-MS-004-11082017 0 0.5 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 uJ
Monument Valley Rock Door No. 1 SB-32-MS-004-1.0-1.5-06062018 1 15 -- -- -- -- -- -- -- -- -- -- -

Quality Control Samples ©

Monument Valley Rock Door No. 1 SS-32-MS-004-11082017-DUP 0 0.5 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.49 u 0.2 u 0.2 u 0.2 uJ
Monument Valley Rock Door No. 1 SB-32-MS-004-1.0-1.5-06062018-DUP 1 15 -- -- -- -- -- -- -- -- -- -- - - .- -
Notes:

# Location coordinates are in geographic coordinate system WGS 84, decimal degrees. West longitudes are designated as
negative.

®U.S. EPA Regional Screening Levels are based on a Hazard Quotient of 1.0, a 1 x 10° target risk, and a residential exposL

¢ Quality Control samples were collected for f © Quality Control samples were collected for field quality assurance and quality
- - = Not analyzed

pag/kg = microgram(s) per kilogram

COPC = contaminant of potential concern

HMX = octogen

J = Estimated. This qualifier indicates that the analyte was detected, but should be considered estimated.
mg/kg = milligram(s) per kilogram

PCB = polychlorinated biphenyl

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

RSL = regional screening level

TPH = total petroleum hydrocarbons

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

UJ = The analyte was not detected above the indicated estimated method detection limit.
U.S. EPA = U.S. Environmental Protection Agency

WGS = The World Geodetic System
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Table 4-9.Groundwater Laboratory Results

Rock Door No. 1 Removal Site Evaluation Report

ea O € a O e a O e a
e |D 08K 418 oulding Q 0 O a
e RO Doo O RO Doo 0 RO Doo 0
ple Ide 0 RD 001-06 RD 002-06 RD 001-061920 P
a ple Od PIgO PIgo PIgO
0 de 0.200 0.21800 0.200
. de 0116688 004896 0116688
ample Date 06/19/2018 06/19/2018 06/19/2018
ajo Natio Ag a a 0 s
PA Ma ace Wate ater P o] ater Qua e Wate
a dard g andard andard
Metals by U.S. EPA Methods SW6010 / SW6020 / SW7470A
Aluminum, Total mg/L -- -- 0.2 20,000 - 0.014 U 0.016 u 0.01 u
Aluminum, Dissolved mg/L o -- 0.2 -- -- 0.016 J 0.011 J 0.011 J
Antimony, Total mg/L 0.006 0.0056 0.006 - - 0.00012 U 0.00012 U 0.00012 U
Antimony, Dissolved mg/L 0.006 0.0056 0.006 - - 0.00012 U 0.00012 U 0.00012 U
Arsenic, Total mg/L 0.010 0.01 0.01 2,000 200 0.00041 J 0.0006 J 0.00077 J
Arsenic, Dissolved mg/L 0.010 0.01 0.01 - - 0.00041 J 0.00065 J 0.00066 J
Barium, Total mg/L 2.0 1 2 - - 0.087 0.17 0.09
Barium, Dissolved mg/L 2.0 1 2 - - 0.092 0.18 0.092
Beryllium, Total mg/L 0.004 0.004 0.004 500 - 0.000054 U 0.000054 U 0.000054 U
Beryllium, Dissolved mg/L 0.004 0.004 0.004 - - 0.000054 U 0.000054 U 0.000054 U
Boron, Total mg/L o 0.63 -- 2,000 5,000 0.15 J 0.15 J 0.15 J
Boron, Dissolved mg/L o 0.63 -- - - 0.055 J 0.051 J 0.066 J
Cadmium, Total mg/L 0.005 0.005 0.005 50 50 0.000083 U 0.000083 U 0.000083 U
Cadmium, Dissolved mg/L 0.005 0.005 0.005 - - 0.000083 U 0.000083 U 0.000083 U
Calcium, Total mg/L o -- -- - - 30 26 30
Chromium, Total mg/L 01 01 0.1 1,000 1,000 0.0026 U 0.0014 U 0.00046 U
Chromium, Dissolved mg/L 0.1 0.1 0.1 - - 0.0015 J 0.0023 J 0.0021 J
Cobalt, Total mg/L - 1 -- 5,000 1,000 0.00011 U 0.00011 U 0.00011 U
Cobalt, Dissolved mg/L o 1 -- - - 0.00011 U 0.00011 U 0.00011 U
Copper, Total mg/L 13 13 1.3 5,000 500 0.01 J 0.00053 J 0.014 J
Copper, Dissolved mg/L 13 13 1.3 - - 0.0091 J 0.00077 J 0.012 J
Iron, Total mg/L o -- 0.3 - - 0.016 J 0.0098 U 0.013 J
Iron, Dissolved mg/L -- -- 0.3 - - 0.0098 U 0.0098 U 0.011 J
Lead, Total mg/L 0.015 0.015 0.015 10,000 100 0.00061 J 0.000079 U 0.00072 J
Lead, Dissolved mg/L 0.015 0.015 0.015 - - 0.00046 J 0.000079 U 0.00054 J
Lithium, Total mg/L -- -- -- - - 0.024 0.02 J 0.024
Lithium, Dissolved mg/L .- -- -- - - 0.024 0.014 J 0.024
Magnesium, Total mg/L -- -- -- - - 26 21 27
Magnesium, Dissolved mg/L -- -- -- - - 26 21 26
Manganese, Total mg/L -- -- 0.05 10,000 - 0.0016 U 0.00036 U 0.00036 u
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Table 4-9.Groundwater Laboratory Results
Rock Door No. 1 Removal Site Evaluation Report

U.S. EPA Maximum
Contaminant Level

Navajo Nation
Surface Water
Quality Standards

Mine Area

Feature ID

Mine Site

Sample Identification
Sample Method
Longitude?®

a

Latitude
Sample Date

Agricultural Water Livestock Watering
Well Water Project | Supply Water Quality | Surface Water Quality
Screening Criteria® Standards © Standards ©

Monument Valley
08K 418
Rock Door No. 1
RD WW 001-06192018
Spigot
110.2007
37.01166882
06/19/2018

Monument Valley
Goulding

Rock Door No. 1

RD WW 002-06192018
Spigot

110.218005
37.004896
06/19/2018

Monument Valley

Quality Control Sample’
Rock Door No. 1

RD WW 001-06192018-DUP

Spigot
110.2007
37.01166882
06/19/2018

Manganese, Dissolved mg/L -- -- 0.05 - - 0.001 J 0.00087 J 0.0016 J
Mercury, Total mg/L 0.002 0.002 0.002 - 10 0.00006 u 0.00006 u 0.00006 u
Mercury, Dissolved mg/L 0.002 0.002 0.002 - - 0.00006 U 0.00006 U 0.00006 u
Molybdenum, Total mg/L 0T -- -- 50 - 0.001 J 0.00071 J 0.0012 J
Molybdenum, Dissolved mg/L o -- -- - - 0.0011 J 0.00076 J 0.0011 J
Nickel, Total mg/L - 0.61 .- 2,000 - 0.00092 U 0.00092 U 0.00092 N]
Nickel, Dissolved mg/L - 0.61 - . i 0.00092 U 0.00092 U 0.00092 U
Phosphorus, Total mg/L 0T -- -- - - 0.0053 U 0.0053 U 0.0053 U
Phosphorus, Dissolved mg/L - -- -- -- - 0.0053 U 0.0053 U 0.017 J
Potassium, Total mg/L o -- -- - - 3 2 3

Potassium, Dissolved mg/L o -- -- -- -- 2.9 2.2 28

Selenium, Total mg/L 0.05 0.05 0.05 20 50 0.0056 J 0.0035 J 0.0052 J
Selenium, Dissolved mg/L 0.05 0.05 0.05 - - 0.0059 J 0.0046 J 0.0049 J
Silver, Total mg/L -- 0.035 - - - 0.000029 u 0.000029 U 0.000029 u
Silver, Dissolved mg/L - 0.035 .- - - 0.000029 U 0.00007 J 0.000029 u
Sodium, Total mg/L 0T -- -- - -- 28 14 28

Strontium, Total mg/L o -- -- 8 (pCilL) 8 (pCilL) 0.44 0.28 0.45

Strontium, Dissolved mg/L 0T -- -- - - 0.44 0.3 0.44

Thallium, Total mg/L 0.002 0.002 0.002 - - 0.0000041 0.0000041 0.0000041

Thallium, Dissolved mg/L 0.002 0.002 0.002 - - 0.0000041 0.0000041 0.0000041

Uranium, Total mg/L 0.03 0.03 0.03 - - 0.0039 0.0024 0.0038

Uranium, Dissolved mg/L 0.03 0.03 0.03 - - 0.0038 0.0025 0.0037

Vanadium, Total mg/L T -- -- 1000 100 0.0016 J 0.0044 J 0.0016 J
Vanadium, Dissolved mg/L o -- -- - - 0.0016 J 0.0046 J 0.0017 J
Zinc, Total mg/L - 2.1 5 10,000 25,000 0.022 J 0.0036 J 0.023 J
Zinc, Dissolved mg/L -- 21 5 - - 0.033 J 0.035 J 0.031 J
General Chemistry by U.S. EPA Method E300 / SM2320B / SM2540C

Chloride mg/L -- -- 250 - 11 10 9 10

Sulfate mg/L -- -- 250 - - 39 16 39

Alkalinity, Bicarbonate (as CaCOs) mg/L -- -- -- - - 210 160 210

Alkalinity, Carbonate (as CaCO3) mg/L -- -- -- - - 20 U 20 U 20 u
Alkalinity, Total (as CaCOs) mg/L -- -- -- - - 210 160 210

Total Dissolved Solids mg/L -- -- -- - - 290 220 290
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Table 4-9.Groundwater Laboratory Results
Rock Door No. 1 Removal Site Evaluation Report

e Area O e alle O e alle O e alle
ea e ID 08K 418 oulding Qua 0 0 ample
e e RO Doo O RO Doo O RO Doo O
ample Ide atio RD 001-06192018 RD 002-06192018 RD 001-06192018-DUP
d ple e Ood PDIJO PIgO PIJO
ongitude 0.200 0.21800 0.200
Analyte atitude® 0116688 004896 0116688
ample Date 06/19/2018 06/19/2018 06/19/2018
avajo Natio Ag a ate eSto atering
PA M3 ace Wate e ater Proje pp ater Qua ace Water Qua
onta a eve Qua andard ee g eria andard andard
Radiochemistry by U.S. EPA Methods E900.0 / E901.1 / E903.0 / E904.0 / D3972 / ALS704
Lead-210 pCilL -- -- -- - - 0.21 U -0.22 U 0.07 U
Potassium-40 pCilL -- -- -- - - 10 U 68 U 50 U
Radium-226 pCilL -- -- -- - - 0 U 0.34 U 0 u
Radium-228 pCilL - -- - - - 0.04 U -0.11 U 0.15 U
Radium-226 + Radium-228 pCi/L 5 5 5 5 5 0.04 U 0.23 U 0.15 U
Uranium, Total pCilL -- -- -- - - 1.76 1.19 17
Uranium-234 pCi/L -- -- -- - - 2.53 1.65 2.17
Uranium-235 pCilL -- -- -- - - 0.064 0.039 0.13
Uranium-238 pCi/L -- -- -- - - 1.76 1.19 1.71
Alpha Gross pCilL -- -- - - - 2.4 2 U 2
Adjusted Gross Alphad ** pCi/L 15 15 15 - 15 0.0 0.0 0.0
Field Parameters
Temperature Celsius -- -- -- -- -- 29.86 23.32 29.86
pH - -- -- -- -- -- 7.87 7.96 7.87
Salinity ' PSU - - - - - 0.26 0.22 0.26
Turbidity NTU -- -- - - -- -- 34.9 0.37 34.9
Specific conductivity mS/cm -- -- -- -- -- 0.596 0.442 0.596
Dissolved oxygen Percent -- -- -- -- -- 90.4 108.7 90.4
Dissolved oxygen mg/L -- -- -- -- -- 6.83 9.24 6.83

Notes:

% Location coordinates are in geographic coordinate system WGS 84, decimal degrees. West longitudes are designated as negative.

®Based on National Primary Drinking Water Regulations and Secondary Standards, 2017.

¢ Agricultural Water Supply and Livestock Watering Surface Water Standards are provided for reference and are not used for data comparison. Surface Water Quality
Standards presented are from the Navajo Nation Surface Water Quality Standars 2015.

9The project screening criteria for gross alpha is adjusted gross alpha after removal of uranium content.

¢ Because of differences in analytical technique, removal of isotopic uranium content may result in negative values. A zero value is reported in this scenario.
" Salinity was calculated from specific conductivity and temperature (Fofonoff 1983)

fQuality Control samples were collected for field quality assurance and quality control and are not compared to investigation levels.
- - = Not analyzed or not available

CaCO; = calcium carbonate

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

mg/L = milligram(s) per liter

mS/cm = millisiemen(s) per centimeter

NTU = nephelometric turbidity unit

pCi/L = picocurie(s) per liter

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

U.S. EPA = U.S. Environmental Protection Agency
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Table 5-1. Mining Impacted Material or TENORM Volume Estimate Summary
Rock Door No. 1 Removal Site Evaluation Report

TENORM Areas greater than Area Depth Volume
the IL (acres) (feet below ground surface) (cubic yards)
Area A 0.002 0.0-0.5 5
Area B 0.02 0.0-1.0 100
Area C 0.05 0.0-1.5 100
Area D 0.73 0.0-3.0 3,500
TENORM Total 0.802 N/A 3,705
Mixed NORM and TENORM Area Depth Volume
Areas greater than the IL (acres) (feet below ground surface) (cubic yards)
Area E 1.37 0.0-1.0 2,200
Area F 0.97 0.0-2.0 3,100
Area G 0.96 0.0-3.0 4,600
Mixed NORM and TENORM 3.30 N/A 9,900
Total

Notes:

IL = investigation level

N/A = not applicable

NORM = naturally-occurring radioactive materials

TENORM = technologically enhanced naturally-occurring radioactive materials
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Table 6-1. Data Quality Objectives
Rock Door No. 1 Removal Site Evaluation Report

Data Quality Objective

Data Quality Objective met?

Supporting Information

Identify the background level of radiation and metal concentrations from naturally

This DQO has been met. Background level radiation and metal concentrations

Section 4 presents the background investigation data and analysis. Tables 4-1,
4-2, and 4-3 list the background comparison values for the gamma count rate

1 ; ) . . were defined through field investigations including gamma radiation surveys and . . . .
occurring materials at the Mine Site. . . 9 9 99 Y and primary COPCs. Figure 4-1 shows the radiation survey results in the
soil analytical samples collected from the background reference areas.
background reference area.
This DQO has been met with data gaps. The type and extent of affected
. . L . environmental media has been determined through gamma radiation surveys Results are presented in Table 4-7 and in Figures 4-2 and 4-3. A discussion of
Determine the type and extent of affected environmental media, including ; . . - . . ; )
2 and surface, subsurface, and sediment soil sampling. portions of the Mine Site [type and extent is presented as part of Section 4.

surface soil, subsurface soil, and sediment.

were inaccessible to RSE activities. Vertical delineation was not achieved at
sample location 32-MS-013 because refusal was encountered.

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

This DQO has been met with data gaps. Sufficient samples were collected to
assess the relationship between gamma count rate and Radium-226 and
between gamma count rate and dose rate. The gamma/Radium-226 correlation
is usable for estimating Radium-226 concentrations at the Mine Site within the
data range used to create it. The gamma/dose rate correlation is not usable
because the Bicron MicroRem instrument is analog and has significant
uncertainty for measurements collected at low dose rate conditions.

Results of the correlations are presented in Section 4.6 and on Figures 4-5 and 4
6. Appendix F contains detailed analysis of the correlations.

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

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

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

Identify whether surface water and/or well water, if present and able to be
sampled, has been impacted by mining-related activities.

This DQO has been met. Analytical results from water samples collected at the
two wells within a 1-mile radius of the Mine Site were below drinking water
standards defined in the QAPP (CH2M 2017a). While the water sampling
location were located upgradient from the Mine Site this may suggest that
historical mining activities have not impacted groundwater.

Section 2 and Table 2-1 identify the surface and well water sources identified
within a 1-mile radius of the Mine Site. The analytical results from water sampling
are summarized in Section 4.7, Table 4-9, and Figure 4-7.

6 Estimate the area and volume of TENORM at the Mine Site.

This DQO has been met, and an area and volume of TENORM has been
estimated for the Mine Site. The area and volume of TENORM was delineated
using multiple lines of evidence, including historical information, vegetation
disturbance mapping, geology and hydrology analysis, and site characterization
data. The estimated TENORM area is 0.802 acres; the estimated TENORM
volume is 3,705 cubic yards. An area of Mixed NORM and TENORM was
identified with an area of 3.30 acres and volume of 9,900 cubic yards.

TENORM area and volume estimations are discussed in Section 5 and are
depicted on Figures 5-1 and 5-2.

Notes:

COPC = contaminant of potential concern

DQO = data quality objective

IL = investigation level

PCB = polychlorinated biphenyl

RA-226 = radium -226

RSE = Removal Site Evaluation

NORM = naturally-occurring radioactive materials

TENORM = technological enhanced naturally-occurring radioactive materials
TPH = total petroleum hydrocarbons
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A Cyprus Amax/Jacobs Approximate Mine Portal Location

A  Drum
»—» Drainage

m— m==  Former Haul Road

Ground Surface Exposure Rate (in puR/hr)
Group One Mine Boundary I:' 0-24

D Rock Door No. 1 Loadout Area - 24-35

D Non-Mining Related Trash Dump 35-5.2
52-74

o : 100-foot Mine Buffer
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Oljato Road

Drainage 5

o

Notes:

1. US EPA Region 9 and US Department of Energy excess
bismuth-214 data collected from October 1994 to October 1999.

2. Ground surface exposure rate is estimated from excess bismuth-214
readings in counts per minute based upon the 1764keV

photopeak. Bismuth-214 is based upon measured minus expected
bismuth-214 times a per flight determined constant equal to a ratio

of statistically most likely values.

3. Roads are not identified as disturbed areas, as these areas are well
established to be from anthropogenic activities (although not necessarily related to
historical mining activities).

Rock Door No. 1

Notes: (cont)

MR/hr = microroentgen per hour

AUM = Abandoned Uranium Mines

Jacobs = Jacobs Engineering Group Inc.

USEPA = United States Environmental Protection Agency

Source:

U.S. Environmental Protection Agency (U.S. EPA). 2007.
Abandoned Uranium Mines and the Navajo Nation, Navajo
Nation AUM Screening Assessment Report and Atlas with
Geospatial Data. August.

0 150 300 600
S N S E—

1:3,600 1 inch = 300 feet

Figure 2-6. Ground Surface
Exposure Rate Map

Rock Door No. 1

Removal Site Evaluation Report

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;
Mine Locations CH2M Hill Engineers, Inc. 2016;

Aerial Imagery: ESRI ArcGIS online
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LEGEND o Figure 2-7. Site Layout Topographic Background
A Cyprus Amax/Jacobs Approximate Mine Portal Location Consent Decree Mine Boundary Elevation in feet 5,400 - 5,450 5,750 - 5,800 Notes: Rock Door No. 1
s D Non-C D Mine Bound 5,100 - 5,150 5 450 - 5,500 5800 - 5.850 1. Roads are not identified as disturbed areas, as these areas are well . - '

rum on-tonsent Lecree Mine Boundary AU 9, OOV =9, established to be from anthropogenic activities (although not necessarily related to Removal Site Evaluation Report

B> Drainage 7/ / Inaccessible Area 5,150 - 5,200 5,500 - 5,550 5,850 - 5,900 historical mining activites).

== Former Haul Road Rock Door No. 1 Loadout Area 5,200 - 5,250 5,550 - 5,600 5,900 - 5,950 2‘. Qontours qnd Elevation data are based on USGS 1/3rd arc-seconq

) o 5250 - 5.300 Digital Elevation Model raster data: USGS_13_n38w111_20211215.if 0 150 300 600

—— Contour (50 foot interval) :l Non-Mining Related Trash Dump , ) 5,600 - 5,650 Jacobs = Jacobs Engineering Group Inc. | | | | | | | | |

= = = 100-foot Mine Buffer Interim Action Fence 5,300 - 5,350 5,650 - 5,700 N Feet ,

. 5.350 - 5.400 1:3,600 1 inch = 300 feet
Group One Mine Boundary ’ ’ 5,700 - 5,750

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

Mine Locations CH2M Hill Engineers, Inc. 2016; ' Aco Bs
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Source: Modified from Lewis R. Q. and Trimble D. E. 1959. Figure 2- ; ;

Geology and Uranium Deposits of Monument Valley San Juan gure 2-8 Monument Va"ey Stratlgraphlc Column
County, Utah. Geological Survey Bulletin 1087-D. United Rock Door No. 1
States Department of the Interior, Geological Survey. Removal Site Evaluation Report
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indicated direction: predominant wind
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Skyline Road

LEGEND SITE GEOLOGY
HOLOCENE
D Group One Mine Boundary D Background Reference Area 5 Qae: Alluvial and (or) eolian deposits,
D Consent Decree Mine Boundary m— \3jor Roads '|.'iE.RT| AﬁIY reworked by water.
|:| Non-Consent Decree Mine Bound Tmn: Minette, intrusive basaltic rock
oronsen Sectee e Somncany - composed of diopside, biotite-phlogopite,
TRIASSIC sanidide, and accessory minerals.

TRcs: Shinarump Member of the Chinle Formation.

Moderate-orange and yellowish-gray sandstone,
siltstone, conglomerate, and sandy shale.
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[Oljato Road]|

TRIASSIC (CONT,)

PERMIAN

TRm: Moenkopi Formation. Reddish-brown,
even-bedded ripple-marked sandstone and
shaley siltstone.

Pcd: De Chelly Sandstone Member of the Cutler
Formation. Grayish-yellow to tan fine-grained massive
cross-bedded eolian sandstone. Forms vertical cliffs
and steep rounded slopes; 300 - 500 feet thick;

thins to the west.

Rock Door No.

Sources:

1. Geology adapted from Hackman, R.J., and Wyant, D.G. (1973).
Geology, structure, and uranium deposits of the Escalante

quadrangle, Utah and Arizona. Miscellaneous Geologic

Investigations Map |-744

|-744.1:250,000. https://ngmdb.usgs.gov/Prodesc/proddesc_9498.htm
2. Wind Rose Source:

https://www.meteoblue.cc ther/fo t/modelclimate/
monument-valley-navajo-tribal-park_united-states-of-america_5305400

Janh

0 1,000 2,000 4,000
| | | | | | | | J
Feet

N 1:24,000 1inch = 2,000 feet

Figure 2-9. Geologic Map with Wind Direction
Rock Door No. 1
Removal Site Evaluation Report

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;
Mine Locations CH2M Hill Engineers, Inc. 2016;

Aerial Imagery: ESRI ArcGIS online
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' FT = Feet Rock Door No. 1
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Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;
Mine Locations CH2M Hill Engineers, Inc. 2016;

Aerial Imagery: ESRI ArcGIS online
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Group One Mine Boundary

- Shallow Bedrock
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Notes:

1. Shallow bedrock mapping is an approximation of areas
where bedrock is exposed or less than 6 inch soil depths.
Areas of soil profiles deeper than 6 inches may exist locally
within the mapped areas.

2. Exposed or shallow bedrock may exist outside of areas
where it has been mapped.

3. Shallow bedrock was not mapped outside areas where
gamma scanning occurred.

Oljato Road
Haul Road 1

Rock Door No. 1

0 150 300 600

O S E—

Feet
1:3,600 1 inch = 300 feet

Coordinate System: World Geodetic System 1984;

Hydrolog, Transportation: United States Geological Survey 2014;

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

Figure 2-11. Shallow Bedrock Mapping
Rock Door No. 1
Removal Site Evaluation Report
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LEGEND Notes: Figure 3-1. Top of Mesa Gamma Scan Survey

A Cyprus Amax/Jacobs Approximate Mine Portal Location  Colluvium Gamma (cpm) 1. This data is for screening purposes only and was not Rock Door No. 1
- ' , 10263 - 25000 collected using the methodology set forth in the approved Removal Site Evaluation Report
: 1 100-foot Mine Buffer Removal Site Evaluation Work Plan

Group One Mine Boundary @ 25001 - 50000 2. Gamma BTV for Colluvium is 14400 cpm. . 0 - 0
Cyprus Amax/Jacobs @ 50001 - 100000 BTV = background threshold value N A R R

Feet
Observed Scattered Waste Rock @® 100001 - 110298

cpm = counts per minute 1:1,200 1 inch = 100 feet

JaCObS - JaCObS Engmeenng GTOUP InC' Coordinate System: World Geodetic System 1984;

Hydrolog, Transportation: United States Geological Survey 2014;
Mine Locations CH2M Hill Engineers, Inc. 2016;
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Colluvium IL

Radium (Ra)-226

1.01 pCi/g

Arsenic (As)

3.91 mg/kg

Mercury (Hg)

11 mg/kg

Molybdenum (Mo),

390 mg/kg

Selenium (Se)

390 mg/kg

Thorium (Th)

3.62 mg/kg

Uranium (U)

16 mg/kg

Vanadium (V)

390 mg/kg

0.074 J

Notes:

1. Background reference area is 2.0 acres

2. Ra-226 is reported in pCi/g; metals are reported in mg/kg.
3. Gamma BTV is the 95% USL, Gamma BTV = 11100.
BTV = background threshold value

COPCs = contaminants of primary concern

cpm = counts per minute

IL = Investigation Level

J = estimated concentration

mg/kg = milligrams per kilogram

pCilg = picocuries per gram
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0.000059 U| 0.1J

Notes: continued

RSLs = regional screening levels

U = non-detect

UJ = estimated concentration below detection limit
USL = upper simultaneous limit

375 75

Figure 4-1. Colluvium Background Reference Area
Gamma Survey Scan and Soil Sample Results
Rock Door No. 1

Removal Site Evaluation Report
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Hydrolog, Transportation: United States Geological Survey 2014;
Mine Locations CH2M Hill Engineers, Inc. 2016;

Feet

1inch = 75 feet
Coordinate System: World Geodetic System 1984;

Aerial Imagery: ESRI ArcGIS online
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Sample Location > ; Colluvium Gamma (cpm) - Results are only shown for those COPCs that have one exceedance in a boring. 1;%sistcaonnc:ang?drainage surveyed = 0.94 miles i COHUV'UW IL Figure 4-2. Mine Site Gamma Scan Survey
- - - Drainage 2.Ra-226 is reported in pCilg; metals are reported in mg/kg. Grey Shading = waste rock observed in sample interval. | Radium (Ra)-226] (R_a)_226 | 1.01pCifg | and Soil Sampllng Results Map
Ra-226 exceedance i ': 100-foot Mine Buffer 5475 - 11100 i <BilammadBBT\fdf0r golluvtlium is 1” EO cpm. See table 4-5 for fullinterval Arsenic (As)| 3.91 mg/kg Rock Door No. 1
-Blue and Bold = Exceedance 0 > = greater than Mercury (Hg)| 11 mglkg '
. - 5. Nomenclature for Surface Soil (0.0-0.5) samples includes an SS at the beginning of the Sample ID BTV = packq d threshold val i i
Metals exceedance Group One Mine Boundary . 11101 - 12600 6. Nomenclature for Subsurface Soil (>0.5) samples includes an SB at the beginning of the Sample ID gra = Baa%k%rr%lir;d rer;,srezcevzaar:ae Molybdenum (Mo)| 390 mg/kg Removal Slte Evaluatlon Report
i . _ 7. Metal and Ra-226 exceedances are based on the prior BRA. New ILs will be determined upon COPCs = contaminants of potential concern Selenium (Se)| 390 mg/kg
Metals and Ra-226 exceedance m Inaccessible Area 12601 - 22200 laboratory analysis and data validation. cpm = counts per minute P Thorium (Th)| 3.62 mg/kg

8. Roads are not identified as disturbed areas, as these areas are well IL = Investigation Level Uranium (U)] 16 mg/kg Coordinate System: World Geodetic System 1984;

No exceedance Rock Door No. 1 Loadout Area . 22201 - 55500 estab!ishedltol be frqrp .anthropogenic activities (although not necessarily related to J = estimated concentration - Hydrolog, Transportation: United States Geological Survey 2014;
historical mining activities). Jacobs = Jacobs Engineering Group Inc. ™ Vanadium (V)] 390 mglkg Mine Locations CH2M Hill Engineers, Inc. 2016;

Cyprus Amax/Jacobs Approximate Mine Portal Location Extent of Observed Non-Mining Related Trash Dump @ 55501111000 ¢ Secondary COCPs collected at 32-MS-004 were less than RSLs mglkg = milligrams per kilogram Aerial Imagery: ESRI ArcGIS online
10. Mine site accessible area = 4.15 acres NAML = Navajo Abandoned Mine Lands 0 100 200 400

Drum Interim Action Fence @  111001-481300 11, Distance of former haul roads surveyed = 0.17 miles Ng/: No Exceedance e I A co Bs,
ilg = picocuries per gram . ' A
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o abor Notes: confinued [ [Collwiumil]  Figure 4-2. Mine Site Gamma Scan Survey
Sample Location . Colluvium Gamma (com 1. Resdllts are only shown for those COPCs that have one exceedance in a boring. 12. Distance of drainage surveyed = 0.94 miles - - B .
P 20226 excond > Drainage (9PM) 5 re226 i roorted in i metl re repore i oy *'~ Waste rock observed in sample. | Radium (Ra)-226] 1.01 pCilg and Soil Sampling Results Map
a- exceeqaance

5475 - 11100 3. Gamma BTV for Colluvium is 11100 cpm. See table 4-5 for full interval ROCk DOOF NO. 1

=-a
1 100-foot Mine Buffer 4. Blue and Bold = Exceedance of IL > = greater than Mercury (Hg)| 11 mg/kg

Metals exceedance 11101 - 12600 5. Nomenclature for Surface Soil (0.0-0.5) samples includes an SS at the beginning of the Sample ID BTV = background threshold value Molybdenum (Mo)| 390 mglkg Removal Site Evaluation Report

Group One Mine Boundary ® 6. Nomenclature for Subsurface Soil (>0.5) samples includes an SB at the beginning of the Sample ID BRA = Background reference area !
Metals and Ra-226 exceedance m Inaccessible Area 12601 - 22200 - Metal and Ra-226 exceedances are based on the prior BRA. New ILs will be determined upon COPCs = contaminants of potential concern Selenium (Se)[ 390 mg/kg
. 8. Roads are not identified as disturbed areas, as these areas are well IL = Investigation Level - . - Worl . 1084:
22201-55500  cqiabiished to be from anthropogenic activities (although not necessarily related to J= estimatgd concentration Uranium (U)] 16 mg/kg Coordinate System: World Geodefio System 1984;
Cyprus Amax/Jacobs Approximate Mine Portal Location Extent of Observed Non-Mining Related Trash Dump @ 55501-111000 o Secondary COCPs collected at 32-MS-004 were less than RSLs mglkg = milligrams per kilogram Aerial Imagery: ESRI ArcGIS online
. 10. Mine site accessible area = 4.15 acres NAML = Navajo Abandoned Mine Lands 0 100 200 400

laboratory analysis and data validation. cpm = counts per minute Thorium (Th)| 3.62 mg/kg
No exceedance
Rock Door No. 1 Loadout Area ® stablished to be from : - Hydrolog, Transportation: United States Geological Survey 2014;
historical mining activities). Jacobs = Jacobs Engineering Group Inc. ™ Vanadium (V)] 390 mglkg Mine Locations CH2M Hill Engineers, Inc. 2016;
Drum Interim Action Fence 111001 - 481300  11. Distance of former haul roads surveyed = 0.17 miles Ng/: No Exceedance O I SO B Aco Bsg
ilg = picocuries per gram . '
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LEGEND . . - 1. Results are only shown for those COPCs that have one exceedance in a boring. IL = Investigation Level Flgure 4-3. Dralnage_ and Hau' Road Gamma
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Notes:

1. BTV and IL for Colluvium gamma scan data is 11100 cpm

2. Roads are not identified as disturbed areas, as these areas are well
established to be from anthropogenic activities (although not necessarily related to
historical mining activities).

3. Calculated area that exceeds the IL includes mine site,

haul roads, and drainages.

BTV = background threshold value

cpm = counts per minute
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Notes: Figure 4-5. Correlation Plot Map
1. The Bicron MicroREM instrument used for dose rate measurements does not have Rock Door No. 1

the resolution required for measurements at low dose rate conditions (less than approximately ) .
15 pRem/hr) and requires reliance on analog interpretation by the field operator. Removal Site Evaluation Report
1 This instrument is appropriate only for its intended use as a ? | 15‘0 | 3?0 | | | 6?0

: 1 100-foot Mine Buffer health and safety tool.
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pLi/g = picocuries per gram Aerial Imagery: ESRI ArcGIS online
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Appendix A. Rock Door No. 1 Mining, Reclamation, and
Regulatory History

The Rock Door No. 1 Mine Site (Mine Site) boundary includes terrain on top of the mesa where the
Navajo Abandoned Mine Lands (NAML) Point Features database indicates the presence of three closed
portals documented as Mon050 (U.S. EPA 2007) and a rim strip (NAMLRP 2000). The locations of the
three portals are shown on Figure A-1; the location of the rim strip is unknown. The Navajo Abandoned
Mine Lands Reclamation Program (NAMLRP) performed reclamation efforts from December 2001 to April
2002 at the Mine Site during the Monument Valley 4 Reclamation Project (NAMLRP 2002). On October
31, 2001, NAML'’s Reclamation Department contracted with Lansing Construction Triad Western
Constructors, Inc., a joint venture, to perform the reclamation activities (NAMLRP 2001). NAML features
are presented on Figure A-1. In June 2001, NAMLRP provided technical specifications for the following
proposed remediation activities (Figure A-2)(NAMLRP 2001):

e [Excavate and stabilize Portal 1 (6 feet by 7 feet), Portal 2 (8 feet by 8 feet), and Portal 3 (15 feet by
8 feet)

e Close portals with approximately 50 cubic yards of polyurethane foam

o Backfill the exterior with native Class A rock to ensure a complete hidden seal

No information could be found on the final details of reclamation; however, the NAMLRP’s Close Out
Report indicated the Monument Valley 4 remedial activities were completed by December 2002
(NAMLRP 2002). NAML gave a final notice of acceptance on May 6, 2002 (NAMLRP 2002).

U.S. EPA conducted a site screening assessment of the Mine Site in April 2012, indicating unreclaimed
waste rock with gamma measurements more than twice background and possible waste rock over the cliff
edge of the Mine Site (U.S. EPA 2012). The site screening assessment did not observe portals, the rim
strip, or other mining-related features on the Mine Site (U.S. EPA 2012). The site screening assessment
conducted gamma scanning along the top of the mesa with results ranging from 9442 to 218136 counts
per minute (cpm) with a mean of 35157 cpm (U.S. EPA 2012). One waste rock pile was verbally reported
by NAML during the January 26, 2018 site visit; however, this waste rock pile is reportedly located in an
inaccessible area at the top of the mesa. No waste rock was observed in the accessible areas during the
Removal Site Evaluation investigation.

Al Review of Technical Design Documents
Drawing(s) digitized

S2016-04-22-03_NA0237_rectified.tif is a pre-reclamation drawing illustrating three portals and a
technical specification boundary area (2.46 acres). A scope of work describes the proposed construction
effort. The drawing date is 06/25/2001 (Figure A-2).

CAD file(s) available
None available
Feature(s) Digitized
Portal 3

Jacobs visited Portals 1 and 2 in December 2018 and established GPS locations. Portals 1 and 2 were
not digitized from the technical specification drawing as a resullt.

Notes

The digitized technical specification has been photocopied. Inherent distortion is introduced when
drawings are photocopied. The scale and geographic position of the digitized feature are in error as a
result. General accuracy for the placement of the digitized feature is around 200 horizontal feet.
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S2016-04-22-03_NA0237_rectified.tif is a pre-reclamation drawing illustrating three portals and a
technical specification boundary area (2.46 acres). Surveyed monuments with geographic coordinates do
not exist in the drawing. The pdf file was geo-referenced by an unknown party and can be found at this
location:

EPA_HardDrive_Mar2018\TSG17034 _NAML_Scanned_U_Docs\1_NAML_Documents_by Grant\
GR807810\Con Prjs\Mon Vlly 4\GeoRef_TechSpec_Maps. A digitized point (Portal 3) feature was
exported from the drawing in shape file format with latitude and longitude coordinates.

A.2 References

Navajo Abandoned Mine Lands Reclamation Program (NAMLRP). 2001. Navajo Abandoned Mine Lands
Reclamation Department, General Construction Contract. August.

Navajo Abandoned Mine Lands Reclamation Program (NAMLRP). 2002. Navajo Abandoned Mine Lands
Reclamation Department, Tuba City AML Reclamation Program GR#807810, Close Out Report. August.

U.S. Environmental Protection Agency (U.S. EPA). 2007. Abandoned Uranium Mines and the Navajo
Nation, Navajo Nation AUM Screening Assessment Report and Atlas with Geospatial Data. August.

U.S. Environmental Protection Agency (U.S. EPA). 2012. Navajo Abandoned Uranium Mine Site
Screening Report. Rock Door No. 1, Mine ID: 223, Navajo AUM North Central Region. Prepared by
Weston Solutions, Inc.. April.
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NAVAJO NATION DEPARTMENT OF JUSTICE
OFFICE OF THE ATTORNEY GENERAL

ETHEL B. BRANCH RODGERICK T. BEGAY
ATTORNEY GENERAL DEPUTY ATTORNEY GENERAL

Qctober 16, 2017

Ms. Sheila Deely, Assistant General Counsel
Freeport-McMoRan Inc.

333 North Central Avenuc

Phoenix, Arizona 85004

RE: Acecess for Performing Environmental Work on Navajo Trust Lands
Dear Ms. Deely,

The purpose of this letter is to document that Cyprus Amax Minerals Company and
Western Nuclear, Inc. (referred to collectively as “Settling Defendants™) are authorized to
conduct environmental work at the 94 abandoned uranium minc (“AUM”) sites covered by the
Consent Decree (“CD”) approved and entercd on May 22,2017 by the U.S. District Court for the
District of Arizona. (See CD Appendix A for the list of AUM sites.) In addition, Scttling
Defendants are authorized to have access to those sites as representatives of the Navajo Nation
Environmental Protection Agency (“NNEPA”) in accordance with the Navajo Nation
Comprehensive Environmental  Responsc, Compensation and Liability Act of 2008
(“NNCERCLA”), 4 Navajo Nation Code (N.N.C.) §2101 ef seq.

Settling Defendants or their predecessors-in-intercst previously operated certain uranium
mines in various regions of the Navajo Nation. Scttling Decfendants engaged in discussions with
the United States Department of Justicc and the Navajo Nation Department of Justice
(“NNDOJ”), and these discussions led to the CD referenced above. The CD requires Scttling
Defendants to carry out all the environmental responsc work nceded to clean up the 94 AUM
Sites. CD §4 6, 10.

NNEPA has the authority to enter into agrecments with Potentially Responsible Parties
(“PRPs”) requiring PRPs to perform response actions, as Settling Defendants are doing in this
case. 4 N.N.C. §2504(A). NNLEPA also has the authority to designate “representatives” pursuant
to 4 N.N.C. §2301(A) to assist NNNEPA with carrying out the purposes of the NNCERCILA,
and as NNEPA’s representatives Settling Defendants would be accorded access to the AUM sites
pursuant to 4 N.N.C. § 2301(B)(2), (C) and (D). Therefore, NNEPA, through its counsel,
NNDOJ, hereby designates Scitling Defendants, including their agents, contractors or assignees,
as its rcpresentatives to facilitate the access Scttling Defendants will need to carry out the
response activities required by the CD.

The work under the CD will require entry onto the AUM sites and nearby lands for
purposes of surveys, sampling, studies and other activities. All of the anticipated work will be

P.O. Box 2010 ® Window Rock, Navajo Nation (AZ) 86515 @ (928)871-6492/6347 /6210 ® FAX No. (928)871-6177














Phoenix Corporate Office Name

Environmental Services and Sustainable Devslopment Stuarl M. Brown

333 N. Central Ave. Telephone: (602) 366-8303
Phoenix, AZ 85004 Fax: (602) 366-7307

Email: shrown@fmi.com

September 5, 2017

Sent Via Email and US Postal Service

Ms. Linda Reeves

EPA Project Coordinator

U.S. Environmental Protection Agency, Mail Code SFD-6-2
75 Hawthome Street

San Francisco, CA 94105

Re: 94 Mine Sites
Consent Decree, Case Nos. 2:17-CV-00140-DLR and 3:17-Cv-08007-DLR
Demonstration of Best Efforts to Secure Access to Group 1 Mine Sites

Dear Ms. Reeves:

Section Vill (Property Requirements) of the Consent Decree (CD) entered into between the
United States of America ("United States”), Navajo Nation, Cyprus Amax Minerals Company
(*Cyprus Amax"}, and Western Nuclear, Inc. ("WNI"} in the above-referenced matters requires
Cyprus Amax and WNI to use "best efforis” to secure access from individual members of the
Navajo Nation that hold grazing permits and/or homesite [eases for areas where fieldwork will
oceur under the CD. | have enclosed summary reports demonstrating that Cyprus Amax and
WNI have secured access needed to conduct fieldwork at the 32 Group 1 Mine Sites in the
Cove, Dennehotso, Oljato, Red Valley, Shiprock, Teec Nos Pos, and Tolikan Chapters.

If you disagree or would like to discuss further, please iet me know as soon as possible.

Pursuant to Paragraph 99 of the CD, | am providing copies of the access summary reports as
listed below. They are not being provided to the U.S. Department of Justice which has
notified us that they do not wish to receive CD deliverables and Ms. Ma and the EPA
Cincinnati Finance Center which you indicated did not need to receive this type of CD
defiverable. | am, however, copying others at U.S. EPA and NNEPA who either assisted with
access or previously expressed an interest in receiving copies of signed access agreements.

Sincerely,

HrwilSon

Stuart M. Brown
Project Coordinator for Cyprus Amax and WNI
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Veronica Blackhat, Assistant Attorney General, Navajo Nation Department of Justice

{sent via email to vblackhat@nndoj.org)
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nsn.gov)
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1. Introduction and Project Background

This Biological Resources Report presents the results of a biological investigation conducted at the Rock
Door Number (No.) 1 Mine Site (Mine Site) in accordance with the Statement of Work in and pursuant to
the terms of the Consent Decree between the United States, the Navajo Nation, Cyprus Amax Minerals
Company (Cyprus Amax), and Western Nuclear, Inc (United States of America and the Navajo Nation,
2017). Cyprus Amax is performing Removal Site Evaluations (RSEs) of 94 abandoned uranium Mine
Sites located within the Navajo Nation in Arizona, New Mexico, and Utah for submittal to the Navajo
Nation Environmental Protection Agency (NNEPA) and U.S. Environmental Protection Agency

(U.S. EPA).

The Federal Endangered Species Act of 1973, as amended (FESA, 16 United States Code [U.S.C.]
81531 et seq.) requires federal agencies to seek to conserve endangered species, threatened species,
and critical habitat, and through consultation with U.S. Fish and Wildlife Service (USFWS), the primary
implementing agency for FESA, ensure project actions do not jeopardize the continued existence of
species and their habitat (USFWS, 1998). This document contains analyses of potential special-status
plant and animal species to occur at the Mine Site for submittal to NNEPA and U.S. EPA. Special-status
species are defined as those listed by FESA or the Navajo Nation Department of Fish and Wildlife
(NNDFW) Navajo Endangered Species List (NESL) as Group 1, 2, 3, or 4 (Section 2.1). In addition,
biologists analyzed the potential for species protected under the Migratory Bird Treaty Act (MBTA) to
occur at the Mine Site.

Before characterizing chemical and radiological conditions at the Mine Site, biologists from Jacobs
Engineering Group Inc. (Jacobs) and Hemlock Environmental Consulting, LLC (Hemlock) conducted a
biological resource assessment of the Mine Site and background reference area (BRA). The objectives of
the biological investigation were:

e Literature Review—Compile a list of FESA and NESL special-status species with potential to occur.
e Field Survey—Document the physical and biological characteristics of the Mine Site.

e Habitat Assessment—Determine if any potentially suitable habitat is present for the special-status
species and document incidental observations of special-status species.

o MBTA—Assess potential for those species protected under MBTA to occur.

1.1 Permit and Regulatory Compliance

Before conducting fieldwork, Cyprus Amax and Jacobs acquired permits (Appendix A) and confirmed
regulatory compliance (Appendix B) with NNDFW, NNEPA, and U.S. EPA (on behalf of USFWS).

111 Permit Compliance

Before beginning fieldwork, Cyprus Amax consulted with NNDFW, which is responsible for stewardship of
Navajo biological resources and heritage. NNDFW determined that the current sampling activities (hand
tools, walking, and light vehicle traffic) conducted for the Consent Decree will have minimal disturbance
and therefore are not considered for development. NNDFW would not require formal consultation with a
Biological Evaluation, as defined in the Biological Resource Land Use Clearance Policies and
Procedures, RCS-44-08 (NNDFW, 2008a). NNDFW required Jacobs (on behalf of Cyprus Amax) to
obtain an annual biological investigation permit.

The biological assessments conducted for the Mine Site and BRA were authorized by NNDFW under
several biological investigation permits and amendments (Appendix A), including:

Biological Investigation Permit Number 1095 issued June 16, 2017

Amendment to Permit Number 1095 issued March 30, 2018, to add Dan Fillipi as a sub-permittee
Biological Investigation Permit Number 1190 issued February 19, 2019

Amendment to Permit Number 1190 issued September 9, 2019, to change permittee to Morgan King
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1.1.2 Regulatory Compliance
1.1.2.1 Federal Endangered Species Act

FESA (16 U.S.C. 81531 et seq.) requires federal agencies to seek to conserve endangered species,
threatened species, and critical habitat, and through consultation with USFWS, ensure action does not
jeopardize the continued existence of species and their habitat (USFWS, 1998). FESA (16 U.S.C. §1531
et seq.; Title 50 of the Code of Federal Regulations Part 402) prohibits the “take” of species federally
listed as threatened or endangered. “Take” is further defined to include any harm or harassment,
including significant habitat modification or degradation that could potentially kill or injure wildlife by
significantly impairing essential behavioral patterns, including breeding, feeding, or sheltering. Take
incidental to otherwise lawful activities can be authorized under Section 7 or Section 10 of FESA.

FESA requires that federal agencies, in formal consultation with USFWS, to evaluate effects to federally
listed species and critical habitat when proposing federal actions. The action agency is required to
request a formal list of species potentially occurring in the federal action area from the Secretary of the
Interior through the Information, Planning, and Consultation System (IPaC).

Because no formal USFWS consultation was required, biologists informally consulted through querying
IPaC to identify potential for species listed under FESA to occur near the Mine Site (USFWS, 2019a).
Appendix C contains the IPaC query results of the Mine Site and BRA locations.

1.1.2.2 Migratory Bird Treaty Act

The MBTA describes protections for migratory birds and makes it unlawful to pursue, hunt, take, capture
or kill, attempt to take, capture or kill, possess, offer to or sell, barter, purchase, deliver or cause to be
shipped, exported, imported, transported, carried or received any migratory bird, part, nest, egg or
product, if it is manufactured or not (16 U.S.C. 703-712; Chapter 128; July 13, 1918; 40 Statute 755).
Only a few species in the United States are not offered protection under this regulation. Nesting season
generally occurs from February 1 to August 31.

1.2 Project Description
121 Location

The Rock Door No. 1 Mine Site is in the Oljato Chapter of the Navajo Nation in San Juan County, Utah,
on Tribal Trust Land (Figure B1-1). The Mine Site is approximately 9 miles southeast of the Oljato
Chapter house. The historical Rock Door No. 1 mine is on a mesa, 700 feet above the valley floor and
approximately 0.75 mile west of the historic Goulding’s Trading Post. The Mine Site is 5.4 acres, and a
6-acre buffer was added to the Mine Site boundary so investigations could extend beyond the boundary to
efficiently delineate the extent of impacted material related to historical mining activities. A BRA was
identified near the mine to represent natural conditions of accessible areas of the Mine Site unaffected by
mining-related activities.

1.3 Estimated Disturbance

The RSE investigations and sampling for characterizing chemical and radiological conditions had minimal
ground disturbance. Gamma mapping and biological and cultural investigations were pedestrian in
nature. Sampling was done with hand tools, including a shovel, a handheld impact drill, and/or a hand
auger. At some locations, a direct-push technology drill rig was used to collect subsurface soil samples
(Figure B1-2). Access to the Mine Site was by walking and light vehicle traffic on established routes.
Ground disturbance was minimal, and noise was light.
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1.4 Environmental Setting

The Rock Door No. 1 Mine Site is in the Mountain West region of North America, in northeastern Arizona.
This area is characterized by broken terrain and includes steep mountains, plateaus, mesas, incised
valleys, and dry arroyos. The climate is semiarid, with large temperature fluctuations and high winds. The
elevation of the Mine Site ranges from approximately 5,400 to 5,800 feet above mean sea level (amsl).
The Mine Site and BRA are located on U.S. Geological Survey (USGS) 7.5-minute quadrangle; Goulding,
Utah (Figure B1-3).
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2. Threatened, Endangered, and Special-Status Species
Evaluation

This Biological Resources Report seeks to consider Navajo fundamental law with respect to inherent
beliefs of members of the Navajo Nation and considers traditional ecological knowledge, which may
include understanding the importance of plants, animals, landscapes, and natural phenomena, when
possible. Jacobs and Hemlock conducted a biological resources investigation of the Mine Site and BRA
(Figure B1-1) with a focus on identifying potentially suitable habitat for special-status plant and wildlife
species within the area. No protocol-level plant or wildlife surveys were conducted as part of this field
investigation.

2.1 Offsite Methods

This document contains analyses of potential special-status plant and animal species to occur at the
Rock Door No. 1 Mine Site. The FESA of 1973, as amended (16 U.S.C. §1531 et seq.) requires federal
agencies to seek to conserve endangered species, threatened species, and critical habitat, and through
consultation with USFWS, ensure action does not jeopardize the continued existence of species and their
habitat (USFWS, 1998). For this document, a plant or wildlife species was considered special-status if it
met one or more of the following criteria:

e Species listed by USFWS as threatened, endangered, or candidate species or have critical habitat
designated under FESA (USFWS, 2019b)

e Species listed under NNDFW NESL as Group 1, 2, 3, or 4 (NNDFW, 2008b; NNHP, 2008)
e Species included on USFWS Birds of Conservation Concern (BCC) (USFWS, 2008)

In addition, species were evaluated if they are protected by MBTA.

Literature reviews were conducted to determine which special-status plant and wildlife species are known
to occur in the area or have suitable habitat present and could potentially occur. For each potentially
occurring species, information was compiled on conservation status, distribution, habitat characteristics,
presence in the region, and potential to occur in the Mine Site or BRA.

Biological resource queries were made using the USGS 7.5-minute area where the Mine Site and BRA
were located. The Mine Site is within USGS quadrangle Goulding, Utah.

In accordance with the conditions of the biological investigation permit, biologists conducted a Navajo
Natural Heritage Program (NNHP) resource review to identify special-status plant and wildlife species
potentially present at the mine area. The results of the NNHP query of the Mine Site and BRA may
include additional species that do not have potential to occur at the Mine Site. The NNHP query results
are in Appendix D.

NESL has four categories, defined as follows:

e Group 1 (G1): Those species or subspecies that no longer occur on Navajo Nation.

e Group 2 (G2): “Endangered”—A species or subspecies whose prospects of survival or recruitment
are in jeopardy.

e Group 3 (G3): “Endangered”—A species or subspecies whose prospects of survival or recruitment
are likely to be in jeopardy in the foreseeable future.

e Group 4 (G4): Any species or subspecies for which NNDFW does not have sufficient information to
support their being listed in G2 or G3 but has reason to consider them.
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Biologists informally consulted with USFWS through querying IPaC to identify potential for species listed
under FESA to occur in the vicinity (USFWS, 2019a). The IPaC query results of the Mine Site and BRA
are in Appendix C.

2.2 Onsite Survey Methods

Biologists conducted botanical and wildlife surveys during the biological investigation. Survey methods
are described as follows.

221 Flora

Botanical investigations focused on three areas—reconnaissance-level vegetation classification,
identifying potentially suitable habitat for special-status plants, and incidental observations of
special-status plants.

2.2.1.1 Vegetation

Botanists provided reconnaissance-level classification of vegetation communities per New Mexico
Vegetation — Past, Present, and Future (Dick-Peddie, 1993). Botanists recorded dominant and associate
plant species and did not identify all species observed. Representative photographs of vegetation
communities were taken at the Mine Site and BRA.

2.2.1.2 Potentially Suitable Habitat and Incidental Observations

Botanists conducted pedestrian investigations throughout the Mine Site and BRA to observe and
document potentially suitable habitat for special-status plants. Botanists did not perform protocol-level,
transect-based floristic surveys per USFWS guidelines. Botanists conducted intuitively controlled
meandering pedestrian transects focused on areas most likely to have potentially suitable habitat at the
Mine Site.

During focused investigations of potentially suitable habitat, botanists made incidental observations of
special-status plants. Observations were conducted at a time of year appropriate to identify plant species,
if present. If a special-status plant was encountered, digital data were collected on an Google Android or
Apple iOS device with the Collector application on the ArcGIS Online platform. Submeter accuracy was
attained using a Trimble R1 or Geode receiver that was connected to devices via Bluetooth connection.
Botanists also took representative photographs of special-status plants when encountered.

2.2.2 Fauna

This subsection includes a description of the wildlife observation methods implemented during the
biological resource investigation.

2.2.2.1 Potentially Suitable Habitat and Incidental Observations

Biologists conducted pedestrian-based surveys throughout the Mine Site and BRA, focusing on
identifying potentially suitable special-status wildlife habitat. Biologists did not perform any protocol-level
wildlife surveys. Biologists also used binoculars to visually assess cliffs (on and adjacent to the Mine Site
and BRA) for raptor use and nesting and digitally recorded incidental observations of wildlife.

If a special-status wildlife species was encountered, digital data were collected on an Android or iOS
device with the Collector application on the ArcGIS Online platform with submeter accuracy. Additionally,
biologists took representative photographs of special-status wildlife when possible.
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2.2.2.2 Migratory Bird Treaty Act Species

Biologists documented active and inactive nests of MBTA-protected species at the Mine Site, BRA, and
areas immediately adjacent to the sites. Digital data were collected in the same manner used for
special-status plants and wildlife. Biologists took representative photographs of nests when possible.

2.3 Biological Monitoring

After the initial biological resource investigation was conducted, biologists were available as monitors to
accompany the Jacobs RSE field teams, as necessary.

2.3.1 Avoidance Buffer

If a special-status plant, special-status wildlife, or active nest (presence of eggs or fledglings) protected by
MBTA was observed, biologists would erect an avoidance buffer around the resource. The buffer distance
is defined for many species in the Species Accounts (NNHP, 2008). However, the biologists would
consult with NNDFW biologists to confirm the buffer distance for the selected species.
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3. Special-Status Species Analysis

Queries of IPaC and NNHP identified 3 special-status plants and 11 special-status wildlife species that
are known to occur in the area or have suitable habitat present and could potentially occur. Tables 3-1
and 3-2, respectively, provide the analysis for each potentially occurring species, including conservation
status, distribution, habitat characteristics, and potential to occur in the Mine Site or BRA.

3.1 Species Eliminated from Further Consideration

Many of the special-status plant and wildlife species have specific suitable habitat requirements.
Biologists did not observe the following habitat types—seeps, hanging gardens, springs, marshes,
wetlands, alkaline seeps, perennial streams, ephemeral streams with riparian vegetation, mountain
meadows, boreal forests, conifer forests, or active sand dunes. Two of the three plant species do not
have potentially suitable habitat and are not discussed further in this report (Table 3-1). Eight of the
11 wildlife species do not have potentially suitable habitat and are not discussed further in this report
(Table 3-2).

Table 3-1. Potential Special-Status Plants and Whether Suitable Habitat is Present
Biological Resources Report for Rock Door No. 1 Mine Site

Common Name Status Potential to Occur
(Scientific Name) NESL/FESA Habitat, Blooming/Survey Period, Elevation? within Project

Jones cycladenia None/ e Mixed desert shrub and lower edge of pinyon-juniper Potentially suitable
(Cycladenia humilis Threatened woodland on sparsely vegetated hills derived from sandstone | habitat present
var. jonesii)

e April through June
e 5,000 to 5,600 feet amsl

Navajo Sedge G3/ e Seeps and hanging gardens on vertical Navajo sandstone No suitable habitat
(Carex specuicola) Threatened cliffs present

e June through September
e 4,400 to 7,000 feet amsl|

Welsh’s milkweed G3/ e Active sand dunes derived from Navajo sandstone in No suitable habitat
(Asclepias welshii) Threatened sagebrush, juniper, and Ponderosa pine communities present

e June through September
e 4,700 to 6,250 feet amsl|

2 NNHP, 2008; USFWS, 2019b; NatureServe, 2019
G1 = Group 1: Those species or subspecies that no longer occur on Navajo Nation.
G2 = Group 2: “Endangered” — A species or subspecies whose prospects of survival or recruitment are in jeopardy.

G3 = Group 3: “Endangered” — A species or subspecies whose prospects of survival or recruitment are likely to be in jeopardy in
the foreseeable future.

G4 = Group 4: Any species or subspecies for which NNDFW does not have sulfficient information to support their being listed in
G2 or G3 but has reason to consider them.
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Table 3-2. Potential Special-Status Wildlife and Whether Suitable Habitat is Present
Biological Resources Report for Rock Door No. 1 Mine Site

Status Potential to
Common Name NESL/FESA/ Occur within
(Scientific Name) Other Status?® Habitat Requirements® Project
Fish
Colorado G2/Endangered/ Adults use backwaters and flooded riparian areas during spring No suitable
pikeminnow None runoff and migrate large distances to spawn in riffle-run areas habitat present
(Ptchocheilus with cobble or gravel substrates. Post-spawning adults primarily
lucius) use run habitats, with eddies and slackwater also being
important. Young-of-year use warm backwaters along
shorelines.
Greenback None/Threatened/ This species inhabits cold-water streams and cold-water lakes No suitable
cutthroat trout None with adequate stream spawning habitat present during spring. habitat present
(Oncorhynchus However, field studies have indicated that water temperatures
clarkii stomias) averaging 7.8 degrees Celsius or below in July may have an
adverse effect on greenback fry (young fish) survival and
recruitment. In general, trout require different habitat types for
different life stages: juvenile (protective cover and low-velocity
flow, as in side channels and small tributaries); spawning (riffles
with clean gravels); over-winter (deep water with low-velocity
flow and protective cover); and adult (juxtaposition of slow-water
areas for resting and fast-water areas for feeding, with
protective cover from boulders, logs, overhanging vegetation, or
undercut banks). Both water quality and quantity are important.
Greenbacks, like other cutthroat trout, generally require clear,
cold, well-oxygenated water.
Razorback sucker G2/Endangered/ Found throughout the Colorado River basin in both lotic (rapidly | No suitable
(Xyrauchen None moving fresh water) and lentic (still fresh water) habitats but are | habitat present
texanus) most common in low-velocity habitats such as backwaters,
floodplains, flatwater river reaches, and reservoirs. Razorback
sucker prefer cobble or rocky substrate for spawning but have
been documented to clear sediment away from cobble when
conditions are unacceptable and may even spawn successfully
over clay beds.
Birds
California condor G4/Endangered/ Poorly defined nest, if any, composed of existing debris within No suitable
(Gymnogyps EXPN overhung cliff ledges, crevices, potholes, or caves; in northern habitat present
californianus) Arizona, nesting will likely be within walls of major river canyons
or tall, steep cliffs within desert scrub and grasslands. Nest
locations allow easy approach from the air, at least partial
shelter from weather, and are usually inaccessible to terrestrial
predators.
Ferruginous hawk G3/None/ USFWS- | Badlands, flat or rolling desert grasslands, and desert scrub. Potentially
(Buteo regalis) BCC Most nests on Navajo Nation are on clay or rock pinnacles, suitable habitat
small buttes, or short cliffs (less than 100 feet in height); fewer present
are placed in top of juniper trees or on the ground, and there is
one record of a nest on the crossarm of a transmission-line
tower. Habitat surrounding nest site must support populations of
their preferred prey items of cottontail (Sylvilagus audubonii),
jackrabbits (Lepus californicus), prairie dogs, ground squirrels,
and gophers (Thomomys sp.).
Golden eagle G3/None/ USFWS- | Steep cliffs, typically greater than 100 feet in height, although Known to occur
(Aquila chrysaetos) | BCC shorter cliffs (30 feet) infrequently used. Nesting cliffs are within 3 miles of

normally directly adjacent to foraging habitat of desert
grasslands or desert scrub, with only sparse shrubs if present
that provides primary prey of cottontail and jackrabbits. Nests
usually placed in middle to upper parts of cliffs in sheltered
ledges, potholes, or small caves, which provide protection from
the elements.

the project area;
potentially
suitable habitat
present
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Common Name

Status
NESL/FESA/
Other Status?

Potential to
Occur within

(Scientific Name)

Mexican spotted
owl (Strix
occidentalis lucida)

Mountain plover
(Charadrius
montanus)

Peregrine falcon
(Falco peregrinus
anatum)

Southwestern
willow flycatcher
(Empidonax traillii
extimus)

Yellow-billed
cuckoo (Coccyzus
americanus)

a Other Status

G3/Threatened/
USFWS-BCC

G4/None/ USFWS-
BCC

G4/Delisted/
USFWS-BCC

G2/Endangered/
None

G2/Threatened/
USFWS-BCC

Habitat Requirements®

Three distinct types: (1) mid-aged to mature mixed-conifer
stands dominated by Douglas fir, typically on mountain slopes,
with moderate to dense canopies and multiple canopy layers;
(2) steep-walled, narrow canyons (or side and hanging canyons
in wide canyons) often with riparian vegetation and cool
microclimates; and (3) moderately sloped drainages with
Douglas fir, in pinyon-juniper woodland (e.g., Black Mesa).

Typically nests in flat (less than 2% slope) to slightly rolling
expanses of grassland, semi-desert, or badland, in an area with
short, sparse vegetation, large bare areas (often greater than
one-third of total area), and that is typically disturbed (e.g.,
grazed); may also nest in plowed or fallow cultivation fields.
Nest is a scrape in dirt, often next to a grass clump or old cow
manure pile. Migration habitat is similar to breeding habitat.

Nests on steep cliffs greater than 100 feet in height (typically
greater than 125 feet) in a scrape on sheltered ledges or
potholes. Foraging habitat quality is an important factor; often,
but not always, extensive wetland and/or forest habitat is within
the falcon's hunting range of less than 12 kilometers. Variability
in topographic features, such as elevation and slope, may also
indicate the availability of prey.

Nesting is in dense riparian vegetation near surface water or
saturated soil; either in monotypic or mixed stands of native
(e.g., willow [Salix sp.]) and/or exotic (e.g., tamarisk [Tamarix
sp.] or Russian olive [Elaeagnus angustifolia]) species, with or
without an overstory. Vegetation is typically greater than 9 feet
high, dense (i.e., a thicket) with a closed canopy.

Wooded habitat with dense cover and water nearby, including
woodlands with low, scrubby, vegetation, overgrown orchards,
abandoned farmland, and dense thickets along streams and
marshes. In the West, nests are often placed in willows (Salix
sp.) along streams and rivers, with nearby cottonwoods
(Populus sp.) serving as foraging sites.

5 NNHP, 2008; USFWS, 2019b; NatureServe, 2019

EXPN = experimental nonessential population. A species listed as experimental and nonessential. Experimental, nonessential
populations of endangered species (e.g., red wolf) are treated as threatened species on public land, for consultation purposes,
and as species proposed for listing on private land.

G1 = Group 1: Those species or subspecies that no longer occur on Navajo Nation

Project

No suitable
habitat present

No suitable
habitat present

Known to occur;
potentially
suitable habitat
present

No suitable
habitat present

No suitable
habitat present

G2 = Group 2: “Endangered” — A species or subspecies whose prospects of survival or recruitment are in jeopardy.

G3 = Group 3: “Endangered” — A species or subspecies whose prospects of survival or recruitment are likely to be in jeopardy in

the foreseeable future.

G4 = Group 4: Any species or subspecies for which the NNDFW does not currently have sufficient information to support their
being listed in G2 or G3 but has reason to consider them.

USFWS-BCC = U.S. Fish and Wildlife Service - Bird of Conservation Concern
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4, Results

This section provides the results of the biological resources investigation of the Mine Site and BRA.
Biologists assessed the Mine Site and BRA for potentially suitable habitat for special-status plants and
wildlife. Investigations were not conducted on parts of the Mine Site because of inaccessibility, steepness
of terrain (cliffs), and safety concerns of field staff, although many of the cliff areas could be examined at
a distance with the aid of binoculars.

Two special-status bird species are known to occur in the Mine Site and BRA, golden eagle (Aquila
chrysaetos) and peregrine falcon (Falco peregrinus anatum). NNHP records indicate known locations of
golden eagle within 3 miles of the site (Appendix D). No golden eagle nests were observed near the Mine
Site or BRA. A peregrine falcon was incidentally observed flying and was the only species observed
during the biological investigation. No peregrine falcon nests were observed. Biologists identified
potentially suitable habitat throughout the Mine Site or BRA for one special-status plant and three special-
status wildlife avian species:

Jones cycladenia (Cycladenia humilis var. jonesii)
Golden eagle

Ferruginous hawk (Buteo regalis)

Peregrine falcon

4.1 Staff and Timing

Biologists Maggie Eshelman/Jacobs, Morgan King/Jacobs, and Dan Fillipi/Hemlock conducted the
biological resource investigations of the Mine Sites and BRA in September and October 2017, April 2018,
and May 2019. The initial biological monitoring was conducted in October 2017.

4.2 Flora

Biologists observed that the Mine Site historically had been disturbed. Rehabilitation efforts had resulted
in moderate cover and diversity of shrubs and grasses at the Site. Conversely, the BRA exhibited no
evidence of historical disturbance.

42.1 Special-Status Plants

The Mine Site and BRA have potentially suitable habitat for Jones cycladenia. The species was not
observed during the investigations.

422 Vegetation

During reconnaissance-level vegetation classification, botanists observed two vegetation types at the
Mine Site and BRA:

e Pinyon-Juniper woodland
e Great Basin Desert scrub

Representative photographs of the Mine Site and vegetation are provided in Appendix E. Descriptions of
the dominant and associated plant species in each vegetation community are provided below.

The pinyon-juniper woodland habitat is characterized by tree species such as Colorado pinyon pine
(Pinus edulis), one-seed juniper (Juniperus monosperma), and Rocky Mountain juniper (Juniperus
scopulorum); shrub species, including broom snakeweed (Gutierrezia sarothrae), mountain serviceberry
(Amelanchier oreophila), cliffrose (Purshia stansburyana), fourwing saltbush (Atriplex canescens), and
rabbitbrush (Ericameria hauseosa); and by grasses such as purple three awn (Aristida purpurea), blue
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grama (Bouteloua gracilis), galleta (Hilaria jamesii), indian ricegrass (Oryzopsis hymenoides), and needle
and thread grass (Hesperostipa comata).

The Great Basin Desert scrub is characterized by drought and cold-tolerant species, with dominant shrub
species that include big sagebrush (Artemisia tridentata), fourwing saltbush (Atriplex canescens), Nevada
ephedra (Ephedra nevadensis), and plains pricklypear (Opuntia polyacantha); and grasses such as
western wheatgrass (Agropyron smithii), Indian ricegrass (Oryzopsis hymenoides), and needle and
thread grass (Hesperostipa comata).

4.3 Fauna

A variety of reptiles, birds, and mammals have the potential to occur at the Mine Site location. The
following sections describe wildlife observations made at the Mine Site and BRA.

431 Special-Status Wildlife

Two special-status species are known to occur at the Mine Site and BRA: golden eagle and peregrine
falcon. NNHP has recorded known locations of golden eagle within 3 miles of the site (Appendix D). No
golden eagle nests were observed in the area. A peregrine falcon was observed flying, but no active
peregrine falcon nests were observed.

At the Mine Site and BRA, potentially suitable foraging habitat was present for golden eagle, ferruginous
hawk, and peregrine falcon. Suitable cliff nesting habitat was available in this area, as well. No suitable
habitat is present for the remaining special-status wildlife species within the Mine Site and BRA. During
the Jacobs field team’s multiple visits to the area, raptor species such as red-tailed hawk (Buteo
jamaicensis) also were observed.

4.3.2 Migratory Bird Treaty Act

Biological monitors were present during RSE investigation activities when there was potential to
encounter species and nests protected by the MBTA. No active nests were encountered within the Mine
Site or BRA, so avoidance buffers were not necessary. Three potentially active cliff nests were
observed outside of the Mine Site and BRA during biological investigations.
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5. Conclusions

Observations made by Jacobs’ biologists during the biological investigation of the Rock Door No. 1 Mine
Site and BRA are summarized as follows:

e Special-Status Wildlife

— Golden eagle and peregrine falcon are known to occur in the vicinity. NNHP records indicate
known locations of golden eagle are within 3 miles of the site (Appendix D). No golden eagle
nests were observed near the Mine Site or BRA. A peregrine falcon was incidentally observed
flying and was the only species observed during the biological investigation. No peregrine falcon
nests were observed.

— No other FESA or NNDFW special-status species were observed, but potentially suitable foraging
and nesting habitat is present for golden eagle, ferruginous hawk, and peregrine falcon.

e Special-Status Plants

— No FESA or NNDFW special-status plants were observed, but potentially suitable habitat is
present for Jones cycladenia. None were observed.

e MBTA-Protected Species
— No active nests protected by MBTA were observed in the Mine Site or BRA during RSE activities.

— Three potentially active nests were observed outside the Mine Site or BRA (Figure B4-1).
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Figure B1-2. Example of Drill Rig using Direct-push Technology
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Biological Investigation Permits
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JONATHAN NEZ | PRESIDENT MYRON LIZER | VICE PRESIDENT

NAVAJO NATION DEPARTMENT OF FISH AND WILDLIFE
BOX 1480 WINDOW ROCK, AZ 86515
SPECIAL PERMIT .,

PERMITTEE: Jennifer Laggan AUTHORITY: 17NNC;23NNC 16USC;18USC
CHzm EFFECTIVE DATE: 2/19/2019
2702 Margaret Falls Lane EXPIRES: 12/31/2019
Katy TX 77494

NAME AND TITLE OF PRINCIPAL: TYPE OF PERMIT:
Stu Brown Biological Investigation

LOCATION:

Navajo Nation Wide

CONDITIONS AND AUTHORIZATIONS:

A. GENERAL CONDITIONS SET OUT IN FEDERAL REGULATIONS AND NAVAJO
NATION CODE CITED IN BLOCK ABOVE:
Are hereby made a part of this permit. All activities authorized herein must be carried out in
accord with and for the purpose described in the applications submitted. Continued validity
or renewal of this permit is subject to complete and timely compliance with all applicable
conditions including the filing of required information and reports.

B. This permit is conditioned upon compliance with the federal permit, and applicable federal
and Navajo Nation laws.

C. Valid for use by permittee above:

D. Permit is for the purpose of assessing uranium mines for clean up.

E. Permittee does not possess a U.S. Fish and Wildlife Service Permit.

F. Permittee is authorized to enter onto and stay within the Navajo Nation.
Additional conditions and authorizations on reverse also apply

REPORTING REQUIREMENTS:
One report must be submitted io the Director, Navajo Fish and Wildlife within thirty days of permit expiration.

ISSUED BY: Gloria M. Tom TITLE: Director DATE: 2/19/2019

Tuesday, February 19, 2019
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Regulatory Compliance Forms and Letters



































NAVAJO NATION DEPARTMENT OF JUSTICE
OFFICE OF THE ATTORNEY GENERAL

ETHEL B. BRANCH RODGERICK T. BEGAY
ATTORNEY GENERAL DEPUTY ATTORNEY GENERAL

Qctober 16, 2017

Ms. Sheila Deely, Assistant General Counsel
Freeport-McMoRan Inc.

333 North Central Avenuc

Phoenix, Arizona 85004

RE: Aceess for Performing Environmental Work on Navajo Trust Lands
Dear Ms. Deely,

The purpose of this letter is to document that Cyprus Amax Minerals Company and
Western Nuclear, Inc. (referred to collectively as “Settling Defendants”) are authorized to
conduct environmental work at the 94 abandoned uranium minc (*“AUM?”) sitcs covered by the
Consent Decree (“CD”) approved and entercd on May 22, 2017 by the U.S. District Court for the
District of Arizona. (See CD Appendix A for the list of AUM sites.) In addition, Scttling
Defendants are authorized to have access to those sites as representatives of the Navajo Nation
Environmental Protection Agency (“NNEPA”) in accordancc with the Navajo Nation
Comprehensive Environmental Response, Compensation  and Liability Act of 2008
(“NNCERCLA”), 4 Navajo Nation Code (N.N.C.) §2101 ef seq.

Settling Defendants or their predecessors-in-intcrest previously operated certain uranium
mines in various regions of the Navajo Nation. Scttling Defendants engaged in discussions with
the United States Department of Justicc and the Navajo Nation Department of Justice
(“NNDOQJ”), and these discussions led to the CD referenced above. The CD requires Scttling
Defendants to carry out all the environmental responsc work nceded to clean up the 94 AUM
Sites. CD g9 6, 10.

NNEPA has the authority to enter into agrecments with Potentially Responsible Parties
(“PRPs”) requiring PRPs to perform response actions, as Settling Defendants are doing in this
case. 4 N.N.C. §2504(A). NNEPA also has the authority to designate “representatives” pursuant
to 4 N.N.C. §2301(A) to assist NNNEPA with carrying out the purposes of the NNCERCI.A,
and as NNEPA’s representatives Settling Defendants would be accorded access to the AUM sites
pursuant to 4 N.N.C. § 2301(B)(2), (C) and (D). Therefore, NNEPA, through its counsel,
NNDOJ, hereby designates Scitling Defendants, including their agents, contractors or assignees,
as its rcpresentatives to facilitate the access Scttling Defendants will need to carry out the
response activities required by the CD.

The work under the CD will require entry onto the AUM sites and nearby lands for
purposes of surveys, sampling, studies and other activities. All of the anticipated work will be

P.O. Box 2010 ® Window Rock, Navajo Nation (AZ)} 86515 @ (928)871-6492/6347 /6210 ® FAX No. (928}871-6177














Phoenix Corporate Office Name

Environmental Services and Sustainable Devslopment Stuarl M. Brown

333 N. Central Ave. Telephone: (602) 366-8303
Phoenix, AZ 85004 Fax: (602) 366-7307

Email: shrown@fmi.com

September 5, 2017

Sent Via Email and US Postal Service

Ms. Linda Reeves

EPA Project Coordinator

U.S. Environmental Protection Agency, Mail Code SFD-6-2
75 Hawthome Street

San Francisco, CA 94105

Re: 94 Mine Sites
Consent Decree, Case Nos. 2:17-CV-00140-DLR and 3:17-Cv-08007-DLR
Demonstration of Best Efforts to Secure Access to Group 1 Mine Sites

Dear Ms. Reeves:

Section Vill (Property Requirements) of the Consent Decree (CD) entered into between the
United States of America ("United States”), Navajo Nation, Cyprus Amax Minerals Company
(*Cyprus Amax"}, and Western Nuclear, Inc. ("WNI"} in the above-referenced matters requires
Cyprus Amax and WNI to use "best efforis” to secure access from individual members of the
Navajo Nation that hold grazing permits and/or homesite [eases for areas where fieldwork will
oceur under the CD. | have enclosed summary reports demonstrating that Cyprus Amax and
WNI have secured access needed to conduct fieldwork at the 32 Group 1 Mine Sites in the
Cove, Dennehotso, Oljato, Red Valley, Shiprock, Teec Nos Pos, and Tolikan Chapters.

If you disagree or would like to discuss further, please iet me know as soon as possible.

Pursuant to Paragraph 99 of the CD, | am providing copies of the access summary reports as
listed below. They are not being provided to the U.S. Department of Justice which has
notified us that they do not wish to receive CD deliverables and Ms. Ma and the EPA
Cincinnati Finance Center which you indicated did not need to receive this type of CD
defiverable. | am, however, copying others at U.S. EPA and NNEPA who either assisted with
access or previously expressed an interest in receiving copies of signed access agreements.

Sincerely,

HrwilSon

Stuart M. Brown
Project Coordinator for Cyprus Amax and WNI







Ms. Linda Reeves
94 Mine Sites
2i{Page

Cc: Assistant Director, Superfund Division, U.S. EPA, Region IX (sent via United States mail)

Mark Ripperda, EPA Project Coordinator, U.S. EPA, Region IX (sent via email to
Ripperda.mark@epa.gov)

Edwin Poalinelli, RPM, U.S. EPA, Region {X (sent via emall to paolinelli.edwin@epa.gov)

Gaelle Glickfield, RPM, U.S. EPA, Reglon X (sent via email to
Glickfield. Gaelle@epa.gov)

Freyja Knapp, U.S. EPA, Region IX (sent via email to knapp.freyia@epa.gov)
Sean Hogan, U.S. EPA, Region {X (sent via email to Hogan.Sean@epa.gov)

Director, Site Operations, Office of Legacy Management, U.S. Department of Energy
{sent via United States mail)

Veronica Blackhat, Assistant Attorney General, Navajo Nation Department of Justice

{sent via email to vblackhat@nndoj.org)

Dr. Donald Benn, Executive Director, NNEPA (sent via email to donbenn@navajo-
nsn.gov)

Diane Malone, Manager, Waste Regulatory and Compliance Dept., NNEPA (sent via
emall to dmalone@navajo-nsn.gov)

Binod Chaudhary, Senior Environmental Engineer, NNEPA (sent via email to
behaudhary@navajo-nsn.gov)

Freida White, Environmental Program Supervisor, NNEPA (sent vial email to
freidawhite@navajo-nsn.gov)

Vivian Craig, Sr. Environmental Specialist, NNEPA (sent via email to viviancraig@®@navajo-
nsn.gov)

Darlene Jenkins, GIS Analyst, NNEPA, (sent via email to dienkins@navajo-nsn.gov)
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U.S. Fish and Wildlife Service Information,
Planning and Conservation

System Query Results







[PaC: Explore Location https://ecos.fws.gov/ipac/location/IVIAWP316BBFTPHI2PZAKLLOSE/...

IPaC Information for Planning and Consultation u.s. Fish & wildlife Service

IPaC resource list

This report is an automatically generated list of species and other resources such as critical
habitat (collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's
(USFWS) jurisdiction that are known or expected to be on or near the project area referenced
below. The list may also include trust resources that occur outside of the project area, but that
could potentially be directly or indirectly affected by activities in the project area. However,
determining the likelihood and extent of effects a project may have on trust resources typically
requires gathering additional site-specific (e.g., vegetation/species surveys) and project-specific
(e.g., magnitude and timing of proposed activities) information.

Below is a summary of the project information you provided and contact information for the
USFWS office(s) with jurisdiction in the defined project area. Please read the introduction to
each section that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI
Wetlands) for additional information applicable to the trust resources addressed in that
section.

Location
San Juan County, Utah

Local office

Utah Ecological Services Field Office

L (801) 975-3330
IB (801) 975-3331

2369 West Orton Circle, Suite 50

10of9 5/27/2019, 8:43 AM
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West Valley City, UT 84119-7603

http://www.fws.gov
http://www.fws.gov/utahfieldoffice/
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Endangered species

This resource list is for informational purposes only and does not constitute an analysis of
project level impacts.

The primary information used to generate this list is the known or expected range of each
species. Additional areas of influence (AOI) for species are also considered. An AOl includes
areas outside of the species range if the species could be indirectly affected by activities in that
area (e.g., placing a dam upstream of a fish population, even if that fish does not occur at the
dam site, may indirectly impact the species by reducing or eliminating water flow
downstream). Because species can move, and site conditions can change, the species on this
list are not guaranteed to be found on or near the project area. To fully determine any
potential effects to species, additional site-specific and project-specific information is often
required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary
information whether any species which is listed or proposed to be listed may be present in the
area of such proposed action" for any project that is conducted, permitted, funded, or licensed
by any Federal agency. A letter from the local office and a species list which fulfills this
requirement can only be obtained by requesting an official species list from either the
Regulatory Review section in IPaC (see directions below) or from the local field office directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC
website and request an official species list by doing the following:

1. Draw the project location and click CONTINUE.
2. Click DEFINE PROJECT.

3. Log in (if directed to do so).

4. Provide a name and description for your project.
5. Click REQUEST SPECIES LIST.

Listed species! and their critical habitats are managed by the Ecological Services Program of
the U.S. Fish and Wildlife Service (USFWS) and the fisheries division of the National Oceanic
and Atmospheric Administration (NOAA Fisheries?).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on
this list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also
shows species that are candidates, or proposed, for listing. See the listing status page for
more information.

2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an office of
the National Oceanic and Atmospheric Administration within the Department of
Commerce.

The following species are potentially affected by activities in this location:
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Birds

NAME

California Condor Gymnogyps californianus
There is proposed critical habitat for this species. The location of
the critical habitat is not available.
https://ecos.fws.gov/ecp/species/8193

Mexican Spotted Owl Strix occidentalis lucida
There is final critical habitat for this species. Your location is
outside the critical habitat.
https://ecos.fws.gov/ecp/species/8196

Southwestern Willow Flycatcher Empidonax traillii extimus
There is final critical habitat for this species. Your location is
outside the critical habitat.
https://ecos.fws.gov/ecp/species/6749

Yellow-billed Cuckoo Coccyzus americanus
There is proposed critical habitat for this species. Your location is
outside the critical habitat.
https://ecos.fws.gov/ecp/species/3911

Fishes
NAME

Colorado Pikeminnow (=squawfish) Ptychocheilus lucius
There is final critical habitat for this species. Your location is
outside the critical habitat.
https://ecos.fws.gov/ecp/species/3531

Greenback Cutthroat Trout Oncorhynchus clarkii stomias
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/2775

Razorback Sucker Xyrauchen texanus
There is final critical habitat for this species. Your location is
outside the critical habitat.
https://ecos.fws.gov/ecp/species/530

Flowering Plants
NAME

STATUS

EXPN

Threatened

Endangered

Threatened

STATUS

Endangered

Threatened

Endangered

STATUS

https://ecos.fws.gov/ipac/location/IVIAWP316BBFTPHI2PZAKLLOSE/...
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Jones Cycladenia Cycladenia humilis var. jonesii Threatened
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/3336

Navajo Sedge Carex specuicola Threatened
There is final critical habitat for this species. Your location is
outside the critical habitat.
https://ecos.fws.gov/ecp/species/8579

Critical habitats

Potential effects to critical habitat(s) in this location must be analyzed along with the
endangered species themselves.

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION.

Migratory birds

Certain birds are protected under the Migratory Bird Treaty Act! and the Bald and Golden
Eagle Protection Act?.

Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.

1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.

Additional information can be found using the following links:

e Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php

e Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds
/management/project-assessment-tools-and-guidance/
conservation-measures.php

e Nationwide conservation measures for birds http://www.fws.gov/migratorybirds
/pdf/management/nationwidestandardconservationmeasures.pdf

MIGRATORY BIRD INFORMATION IS NOT AVAILABLE AT THIS TIME
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Tell me more about conservation measures | can implement to avoid or minimize impacts to migratory
birds.

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all
birds at any location year round. Implementation of these measures is particularly important when birds are
most likely to occur in the project area. When birds may be breeding in the area, identifying the locations of
any active nests and avoiding their destruction is a very helpful impact minimization measure. To see when
birds are most likely to occur and be breeding in your project area, view the Probability of Presence
Summary. Additional measures and/or permits may be advisable depending on the type of activity you are
conducting and the type of infrastructure or bird species present on your project site.

What does IPaC use to generate the migratory birds potentially occurring in my specified location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other
species that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge
Network (AKN). The AKN data is based on a growing collection of survey, banding, and citizen science
datasets and is queried and filtered to return a list of those birds reported as occurring in the 10km grid
cell(s) which your project intersects, and that have been identified as warranting special attention because
they are a BCC species in that area, an eagle (Eagle Act requirements may apply), or a species that has a
particular vulnerability to offshore activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It
is not representative of all birds that may occur in your project area. To get a list of all birds potentially
present in your project area, please visit the AKN Phenology Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially
occurring in my specified location?

The probability of presence graphs associated with your migratory bird list are based on data provided by
the Avian Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and
citizen science datasets .

Probability of presence data is continuously being updated as new and better information becomes
available. To learn more about how the probability of presence graphs are produced and how to interpret
them, go the Probability of Presence Summary and then click on the "Tell me about these graphs" link.

How do | know if a bird is breeding, wintering, migrating or present year-round in my project area?

To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering, migrating
or year-round), you may refer to the following resources: The Cornell Lab of Ornithology All About Birds Bird
Guide, or (if you are unsuccessful in locating the bird of interest there), the Cornell Lab of Ornithology
Neotropical Birds guide. If a bird on your migratory bird species list has a breeding season associated with it,
if that bird does occur in your project area, there may be nests present at some point within the timeframe
specified. If "Breeds elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their
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range anywhere within the USA (including Hawaii, the Pacific Islands, Puerto Rico, and the Virgin Islands);
2."BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in the
continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either
because of the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in
offshore areas from certain types of development or activities (e.g. offshore energy development or
longline fishing).

Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, in
particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC species of
rangewide concern. For more information on conservation measures you can implement to help avoid and
minimize migratory bird impacts and requirements for eagles, please see the FAQs for these topics.

Details about birds that are potentially affected by offshore projects

For additional details about the relative occurrence and abundance of both individual bird species and
groups of bird species within your project area off the Atlantic Coast, please visit the Northeast Ocean Data
Portal. The Portal also offers data and information about other taxa besides birds that may be helpful to you
in your project review. Alternately, you may download the bird model results files underlying the portal maps
through the NOAA NCCOS Integrative Statistical Modeling and Predictive Mapping of Marine Bird
Distributions and Abundance on the Atlantic Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use throughout the year,
including migration. Models relying on survey data may not include this information. For additional
information on marine bird tracking data, see the Diving Bird Study and the nanotag studies or contact Caleb
Spiegel or Pam Loring.

What if | have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating
the Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report

The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of priority
concern. To learn more about how your list is generated, and see options for identifying what other birds
may be in your project area, please see the FAQ “What does IPaC use to generate the migratory birds
potentially occurring in my specified location”. Please be aware this report provides the “probability of
presence” of birds within the 10 km grid cell(s) that overlap your project; not your exact project footprint. On
the graphs provided, please also look carefully at the survey effort (indicated by the black vertical bar) and
for the existence of the “no data” indicator (a red horizontal bar). A high survey effort is the key component. If
the survey effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of certainty about
presence of the species. This list is not perfect; it is simply a starting point for identifying what birds of
concern have the potential to be in your project area, when they might be there, and if they might be
breeding (which means nests might be present). The list helps you know what to look for to confirm
presence, and helps guide you in knowing when to implement conservation measures to avoid or minimize
potential impacts from your project activities, should presence be confirmed. To learn more about
conservation measures, visit the FAQ “Tell me about conservation measures | can implement to avoid or
minimize impacts to migratory birds” at the bottom of your migratory bird trust resources page.
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A full description for each wetland code can be found at the National Wetlands Inventory
website

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of
high altitude imagery. Wetlands are identified based on vegetation, visible hydrology and geography. A
margin of error is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular
site may result in revision of the wetland boundaries or classification established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image
analysts, the amount and quality of the collateral data and the amount of ground truth verification work
conducted. Metadata should be consulted to determine the date of the source imagery used and any
mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or field work. There
may be occasional differences in polygon boundaries or classifications between the information depicted on
the map and the actual conditions on site.

Data exclusions

Certain wetland habitats are excluded from the National mapping program because of the limitations of
aerial imagery as the primary data source used to detect wetlands. These habitats include seagrasses or
submerged aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore
coastal waters. Some deepwater reef communities (coral or tuberficid worm reefs) have also been excluded
from the inventory. These habitats, because of their depth, go undetected by aerial imagery.

Data precautions

Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe
wetlands in a different manner than that used in this inventory. There is no attempt, in either the design or
products of this inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local
government or to establish the geographical scope of the regulatory programs of government agencies.
Persons intending to engage in activities involving modifications within or adjacent to wetland areas should
seek the advice of appropriate federal, state, or local agencies concerning specified agency regulatory
programs and proprietary jurisdictions that may affect such activities.
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20-February-2020
Morgan King
JACOBS
2485 Village View Drive, Suite 350
Henderson, NV 89074

SUBJECT: Abandoned Uranium Mine Project
Morgan King,

NNHP has performed an analysis of your project in comparison to known biological resources of the Navajo
Nation and has included the findings in this letter. The letter is composed of seven parts. The sections as
they appear in the letter are:

1. Known Species — a list of all species within relative proximity to the project

2. Potential Species — a list of potential species based on project proximity to respective suitable habitat

3. Quadrangles — an exhaustive list of quads containing the project

4. Project Summary — a categorized list of biological resources within relative proximity to the project
grouped by individual project site(s) or quads

5. Conditional Criteria Notes — additional details concerning various species, habitat, etc.

6. Personnel Contacts — a list of employee contacts

7. Resources — identifies sources for further information

Known Species lists “species of concern” known to occur within proximity to the project area. Planning for
avoidance of these species is expected. If no species are displayed then based upon the records of the
Navajo Nation Department of Fish and Wildlife (NNDFW) there are no “species of concern” within proximity to
the project. Refer to the Navajo Endangered Species List (NESL) Species Accounts for recommended
avoidance measures, biology, and distribution of NESL species on the Navajo Nation
(www.nndfw.org/nnhp/sp_account.htm).

Potential Species lists species that are potentially within proximity to the project area and need to be evaluated
for presence/absence. If no species are found within the Known or Potential Species lists, the project is not
expected to affect any federally listed species, nor significantly impact any tribally listed species or other
species of concern. Potential for species has been determined primarily on habitat characteristics and species
range information. A thorough habitat analysis, and if necessary, species specific surveys, are required to
determine the potential for each species.

Species of concern include protected, candidate, and other rare or otherwise sensitive species, including
certain native species and species of economic or cultural significance. For legally protected species, the
following tribal and federal statuses are indicated: NESL, federal Endangered Species Act (ESA), Migratory
Bird Treaty Act (MBTA), and Eagle Protection Act (EPA). No legal protection is afforded species with only
ESA candidate, NESL group 4 status, and species listed on the Sensitive Species List. Please be aware of
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these species during surveys and inform the NNDFW of observations. Reported observations of these
species and documenting them in project planning and management is important for conservation and may
contribute to ensuring they will not be up listed in the future.

In any and all correspondence with NNDFW or NNHP concerning this project please cite the Data Request
Code associated with this document. It can be found in this report on the top right corner of the every page.
Additionally please cite this code in any biological evaluation documents returned to our office.

1. Known Species (NESL=Navajo Endangered Species List, FE=Federally Endangered,
FT=Federally Threatened, FC=Federal Candidate)

Species

ACGE = Accipiter gentilis / Northern Goshawk NESL G4

AQCH = Aquila chrysaetos / Golden Eagle NESL G3

ATCU = Athene cunicularia / Burrowing Owl NESL G4

CASP = Carex specuicola / Navajo Sedge NESL G3 FT

EMTREX = Empidonax traillii extimus / Southwestern Willow Flycatcher NESL G2 FE

ERSI = Erigeron sivinskii / Sivinski's Fleabane NESL G4

FAPE = Falco peregrinus / Peregrine Falcon NESL G4

GLGN = Glaucidium gnoma / Northern Pygmy-owl NESL G4

LIPI = Lithobates pipiens / Northern Leopard Frog NESL G2

ORST = Oreohelix strigosa / Rocky Mountainsnail NESL G4

PLZO = Platanthera zothecina / Alcove Bog-orchid NESL G3

PUPA = Puccinellia parishii / Parish's Alkali Grass NESL G4

SCMEVE = Sclerocactus mesae-verdae / Mesa Verde Cactus NESL G2 FT

STOCLU = Strix occidentalis lucida / Mexican Spotted Owl NESL G3 FT

VIVI = Vireo vicinior / Gray Vireo NESL G4

**All or parts of this project currently are within areas protected by the Golden and Bald Eagle Nest Protection
Regulations; consult with NNDFW zoologist or EA Reviewer for more information and recommendations.

All or parts of this project currently are within a Biological Preserve designated for the protection of the Mesa
Verde Cactus and it habitat; consult with NNDFW botanist for more information and recommendations.

2. Potential Species ||

Species

ACGE = Accipiter gentilis / Northern Goshawk NESL G4
AEAC = Aegolius acadicus / Northern Saw-whet Owl NESL G4
AQCH = Aquila chrysaetos / Golden Eagle NESL G3

ASCR = Astragalus cronquistii / Cronquist Milk-vetch NESL G3
ASWE = Asclepias welshii / Welsh's Milkweed NESL G3 FT
ATCU = Athene cunicularia / Burrowing Owl NESL G4

BURE = Buteo regalis / Ferruginous Hawk NESL G3

CASP = Carex specuicola / Navajo Sedge NESL G3 FT
CHMO = Charadrius montanus / Mountain Plover NESL G4
CIME = Cinclus mexicanus / American Dipper NESL G3

CIRY = Cirsium rydbergii / Rydberg's Thistle NESL G4
CYPAPU = Cypripedium parviflorum var. pubescens / Yellow Lady's Slipper NESL G4
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DEOB = Dendragapus obscurus / Blue Grouse NESL G4
EMTREX = Empidonax traillii extimus / Southwestern Willow Flycatcher NESL G2 FE
ERLASA = Eriogonum lachnogynum var. sarahiae / Sarah's Buckwheat NESL G4
ERRH = Erigeron rhizomatus / Rhizome Fleabane/zuni Fleabane NESL G2 FT
ERSI = Erigeron sivinskii / Sivinski's Fleabane NESL G4
FAPE = Falco peregrinus / Peregrine Falcon NESL G4
GIRO = Gila robusta / Roundtail Chub NESL G2
GLGN = Glaucidium gnoma / Northern Pygmy-owl NESL G4
LENA = Lesquerella navajoensis / Navajo Bladderpod NESL G3
LIPI = Lithobates pipiens / Northern Leopard Frog NESL G2
MIMO = Microtus mogollonensis / Navajo Mountain Vole NESL G4
PAFA = Patagioenasa fasciata / Band-tailed Pigeon NESL G4
PLZO = Platanthera zothecina / Alcove Bog-orchid NESL G3
PRSP = Primula specuicola / Cave Primrose NESL G4
PTLU = Ptchocheilus lucius / Colorado Pikeminnow NESL G2
PUPA = Puccinellia parishii / Parish's Alkali Grass NESL G4
SCMEVE = Sclerocactus mesae-verdae / Mesa Verde Cactus NESL G2 FT
STOCLU = Strix occidentalis lucida / Mexican Spotted Owl NESL G3 FT
SYWE = Symphyotrichum welshii / Welsh's American-aster NESL G4
VUMA = Vulpes macrotis / Kit Fox NESL G4
ZIVA = Zigadenus vaginatus / Alcove Death Camass NESL G3

3. Quadrangles (7.5 Minute) ||

Quadrangles

Beclabito (36109-G1) / AZ, NM

Boot Mesa (36110-H3) / AZ, UT

Cove (36109-E2) /| AZ

Cow Butte (36109-H2) / AZ, UT

Garnet Ridge (36109-H7) / AZ, UT
Goulding (37110-A2) / UT, AZ

Horse Mesa (36109-F1) / AZ, NM
Kinusta Mesa (36109-F3) / AZ
Lukachukai (36109-D2) / AZ

Mexican Cry Mesa (36109-E3) / AZ
Mystery Valley (36110-H2) / AZ, UT
Oljeto (37110-A3) / UT, AZ

Pastora Peak (36109-G2) / AZ

Rooster Rock (36109-H8) / AZ, UT
Rough Rock NW (36109-D8) / AZ
Sulphur Spring (36108-F6) / NM

Toh Atin Mesa East (36109-H3) / AZ, UT
Toh Atin Mesa West (36109-H4) / AZ, UT
Toh Chin Lini Mesa (36109-G3) / AZ

4. PI’Oj ect Summ aly (EO1 Mile/EO 3 Miles=elements occuring within 1 & 3 miles.,
MSO=mexican spotted owl PACs, POTS=potential species, RCP=Biological Areas)

SITE EO1MI EO3MI QUAD MSO POTS RCP
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AEC Plot 3

AQCH

AQCH

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AQCH, CASP,
CHMO, CIME,
CIRY, CYPAPU,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PLZO, ZIVA

Area 3

Begay Incline

AQCH

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA

Area 3

Begay No. 1

AQCH

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA

Area 3

Begay No. 2

AQCH

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA

Area 3

Billy Topaha Mine

ACGE,
GLGN,
STOCLU

ACGE, AQCH,
GLGN, ORST
LIPI, STOCLU

Cove (36109-E2) /
AZ

MSO PAC
658671 - South
of Cove

ACGE, AEAC,
AQCH, CASP,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, GLGN,
LENA, LIPI,
PAFA, PLZO,
PUPA,
STOCLU, ZIVA

Area 1

Billy Topaha Mine

ACGE,
GLGN,
STOCLU

ACGE, AQCH,
GLGN, ORST
LIPI, STOCLU

Lukachukai
(36109-D2) / AZ

MSO PAC
658671 - South
of Cove

AEAC, AQCH
CASP, CHMO,
CIME, CIRY,
CYPAPU
DEOB,
EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, LENA,
LIPI, PAFA
PLZO, STOCLU,
ZIVA

Area 1

Black Rock Point
Mines

None

AQCH

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AQCH, CHMO,
EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU

Area 3

None

AQCH

Oljeto (37110-A3) /
UT, AZ

None

AQCH, BURE,
CHMO,
EMTREX,
FAPE, LIPI

Area 3
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Capitan Benally No.

4A and 5

None

None

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AQCH, ATCU,
CHMO,
EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA, VUMA

Area 3

Carrizo No. 1

AQCH

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA

Area 3

Carson

AQCH

AQCH

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AQCH, CASP,
CHMO, CIME,
CIRY, CYPAPU,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PLZO, ZIVA

Area 3

Cato No. 2

None

ACGE, AQCH,
FAPE, GLGN,
ORST,
STOCLU

Cove (36109-E2) /
AZ

MSO PAC
656090 - West
of Cove

ACGE, AEAC,
AQCH, CASP,
CIRY, CYPAPU
DEOB,
EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, GLGN,
LENA, LIPI,
PAFA, PLZO,
PRSP, PUPA
STOCLU, ZIVA

Area 1

Cato No. 2

None

ACGE, AQCH,
GLGN, ORST,
STOCLU

Mexican Cry Mesa
(36109-E3) / AZ

MSO PAC
656090 - West
of Cove

AEAC, AQCH,
CASP, CHMO,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, FAPE,
LENA, LIPI,
PAFA, PLZO,
PRSP,
STOCLU, ZIVA

Area 1

CBW-MC Mine

None

AQCH

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AEAC, AQCH
CASP, CHMO,
CIME, CIRY,
CYPAPU
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PLZO, STOCLU,
ZIVA

Area 3

Climax Transfer
Station

SCMEVE

ATCU,
EMTREX,
LIPI, SCMEVE

Sulphur Spring
(36108-F6) / NM

None

AQCH, ATCU
BURE, CHMO,
SCMEVE,
VUMA

Area 2, Area 5

Climax Transfer
Station Background
No. 1 Mancos

SCMEVE

ATCU,
EMTREX,
LIPI, SCMEVE

Sulphur Spring
(36108-F6) / NM

None

AQCH, ATCU
BURE, CHMO,
SCMEVE,
VUMA

Area 1
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Cottonwood Butte

VIVI

AQCH, VIVI

Beclabito
(36109-G1) / AZ,
NM

None

ACGE, AEAC,
AQCH, CASP,
CHMO, CIME,
CIRY, CYPAPU,
DEOB,
EMTREX,
FAPE, LIPI,
PAFA, PLZO,
PUPA,
STOCLU, ZIVA

Area 1

Cove Background
No. 1 Morrison

GLGN

ACGE, AQCH,
ERSI, GLGN,
ORST,
STOCLU

Mexican Cry Mesa
(36109-E3) / AZ

MSO PAC
656090 - West
of Cove, MSO
PAC 657180 -
South of Cove Il

AEAC, AQCH,
CASP, CHMO,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, LENA,
LIPI, PAFA,
PLZO, PRSP,
STOCLU, ZIVA

Area 1

Cove Background
No. 2 Summerville

GLGN,
ORST

ACGE, AQCH,
GLGN, ORST,
STOCLU

Cove (36109-E2) /
AZ

MSO PAC
656090 - West
of Cove, MSO
PAC 657180 -
South of Cove
Il, MSO PAC
658671 - South
of Cove

ACGE, AEAC,
AQCH, CASP,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, GLGN,
LENA, LIPI,
PAFA, PLZO,
PUPA,
STOCLU, ZIVA

Area 1

Cove Background
No. 3 Chinle

None

ACGE, AQCH,
CASP, ERSI,
FAPE

Cove (36109-E2) /
AZ

None

ACGE, AQCH,
CASP, CIRY,
CYPAPU,
EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, GLGN,
LENA, LIPI,
PLZO, PUPA,
ZIVA

Area 3

Cove Mesa Mines
(AEC Lease Plot 7)

CASP, PLZO

AQCH, CASP,
FAPE, PLZO

Kinusta Mesa
(36109-F3) / AZ

None

AEAC, AQCH,
CASP, CHMO,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PAFA, PLZO,
PRSP,
STOCLU, ZIVA

Area 1

Cove Mesa Mines
(Cato Sells)

None

AQCH, CASP,
PLZO

Kinusta Mesa
(36109-F3) / AZ

None

AEAC, AQCH,
CASP, CHMO,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PAFA, PLZO,
PRSP,
STOCLU, ZIVA

Area 1
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East Workings

None

None

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AEAC, AQCH,
CASP, CHMO,
CIME, CIRY,
CYPAPU,
DEOB,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PAFA, PLZO,
STOCLU, ZIVA

Area 1, Area 3

Eurida Mine

None

None

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AEAC, AQCH,
CASP, CHMO,
CIME, CIRY,
CYPAPU,
DEOB,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PAFA, PLZO,
STOCLU, ZIVA

Area 3

Firelight No. 6

None

None

Boot Mesa
(36110-H3) / AZ,
uT

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, PLZO,
PRSP, SYWE,
ZIVA

Area 3

Frank No. 1 Mine

GLGN

ACGE, AQCH,
GLGN, ORST,
STOCLU

Cove (36109-E2) /
AZ

MSO PAC
656090 - West
of Cove, MSO
PAC 657180 -
South of Cove Il

ACGE, AEAC,
AQCH, CASP,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, FAPE,
GLGN, LENA,
LIPI, PAFA,
PLZO, PRSP,
PUPA,
STOCLU, ZIVA

Area 1

Frank No. 1 Mine

GLGN

ACGE, AQCH,
GLGN, ORST,
STOCLU

Mexican Cry Mesa
(36109-E3) / AZ

MSO PAC
656090 - West
of Cove, MSO
PAC 657180 -
South of Cove Il

AEAC, AQCH,
CASP, CHMO,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, LENA,
LIPI, PAFA,
PLZO, PRSP,
STOCLU, ZIVA

Area 1

Frank No. 1 Mine
North Portal

GLGN

ACGE, AQCH,
GLGN, ORST,
STOCLU

Mexican Cry Mesa
(36109-E3) / AZ

MSO PAC
656090 - West
of Cove, MSO
PAC 657180 -
South of Cove Il

AEAC, AQCH,
CASP, CHMO,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, LENA,
LIPI, PAFA,
PLZO, PRSP,
STOCLU, ZIVA

Area 1
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EO3MI

QUAD

MSO

POTS

20jcbs101
RCP

Frank No. 1 Mine
South Portal

GLGN

ACGE, AQCH,
GLGN, ORST,
STOCLU

Mexican Cry Mesa
(36109-E3) / AZ

MSO PAC
656090 - West
of Cove, MSO
PAC 657180 -
South of Cove I

AEAC, AQCH,
CASP, CHMO,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, LENA,
LIPI, PAFA,
PLZO, PRSP,
STOCLU, ZIVA

Area 1

Frank No. 2

GLGN

ACGE, AQCH,
GLGN, ORST,
STOCLU

Mexican Cry Mesa
(36109-E3) / AZ

MSO PAC
656090 - West
of Cove, MSO
PAC 657180 -
South of Cove Il

AEAC, AQCH,
CASP, CHMO,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, LENA,
LIPI, PAFA,
PLZO, PRSP,
STOCLU, ZIVA

Area 1

Franks Point

AQCH

AQCH, VIVI

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, CASP,
CHMO, CIRY,
EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA

Area 1

Hazel

VIVI

AQCH, VIVI

Beclabito
(36109-G1) / AZ,
NM

None

ACGE, AEAC,
AQCH, CASP,
CHMO, CIME,
CIRY, CYPAPU,
DEOB,
EMTREX,
FAPE, LIPI,
PAFA, PLZO,
PUPA,
STOCLU, ZIVA

Area 1

Hoskie Henry

None

AQCH

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AQCH, CHMO,
EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA

Area 3

Jimmie Bileen 1

None

AQCH,
STOCLU

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AEAC, AQCH
CHMO, DEOB,
EMTREX,
FAPE, GIRO,
LIPI, PAFA
PTLU, PUPA,
STOCLU

Area 1, Area 3

John Lee Benally

None

None

Toh Atin Mesa
West (36109-H4) /
AZ, UT

None

AQCH, ATCU,
BURE, CASP,
CHMO, CIRY,
EMTREX,
GIRO, PLZO,
PTLU, ZIVA

Area 3

Junction

None

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA

Area 3
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QUAD
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POTS

20jcbs101
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King Tutt 1

AQCH

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA

Area 3

King Tutt
Background No. 1
Morrison

AQCH

AQCH, VIVI

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, CASP,
CHMO, CIRY,
EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA

Area 1

King Tutt
Background No. 2
Summerville

AQCH

AQCH, VIVI

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, CASP,
CHMO, CIRY,
EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA

Area 3

King Tutt Point

AQCH

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA

Area 3

Kinusta Mesa

None

None

Kinusta Mesa
(36109-F3) / AZ

None

AQCH, CASP,
CHMO, CIRY
CYPAPU
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PLZO, PRSP
STOCLU, ZIVA

Area 1

Lone Star

VIVI

AQCH, VIVI

Beclabito
(36109-G1) / AZ,
NM

None

ACGE, AEAC,
AQCH, CASP,
CHMO, CIME,
CIRY, CYPAPU,
DEOB,
EMTREX,
FAPE, LIPI,
PAFA, PLZO,
PUPA,
STOCLU, ZIVA

Area 1

Lookout Point

AQCH

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA

Area 3

Lookout Point Incline

AQCH

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA

Area 3

Martin Mine and
George Simpson No.
1

None

AQCH

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AQCH, CHMO,
EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA

Area 3
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EO3MI

QUAD
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POTS
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RCP

McKenzie 3

None

AQCH

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AQCH, ATCU,
CHMO,
EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU

Area 3

Melvin Benally No. 1

None

AQCH

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AEAC, AQCH,
CASP, CHMO,
CIME, CIRY,
CYPAPU,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PLZO, STOCLU,
ZIVA

Area 3

Mesa Il 1/4 Mine

ACGE,
GLGN,
ORST,
STOCLU

ACGE, AQCH,
GLGN, ORST,
STOCLU

Cove (36109-E2) /
AZ

MSO PAC
657180 - South
of Cove Il, MSO
PAC 658671 -
South of Cove

ACGE, AEAC,
AQCH, CASP,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, ERS,
FAPE, GLGN,
LENA, LIPI,
PAFA, PLZO,
PUPA,
STOCLU, ZIVA

Area 1

Mesa lIl, Northwest

Mine

GLGN,
STOCLU

ACGE, AQCH,
GLGN, ORST,
STOCLU

Cove (36109-E2) /
AZ

MSO PAC
657180 - South
of Cove Il, MSO
PAC 658671 -
South of Cove

ACGE, AEAC,
AQCH, CASP,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, GLGN,
LENA, LIPI,
PAFA, PLZO,
PUPA,
STOCLU, ZIVA

Area 1

Mesa Ill, West Mine

GLGN,
STOCLU

ACGE, AQCH,
GLGN, ORST,
STOCLU

Cove (36109-E2) /
AZ

MSO PAC
657180 - South
of Cove Il

ACGE, AEAC,
AQCH, CASP,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, FAPE,
GLGN, LENA,
LIPI, PAFA,
PLZO, PRSP,
PUPA,
STOCLU, ZIVA

Area 1

Mesa lll, West Mine

GLGN,
STOCLU

ACGE, AQCH,
GLGN, ORST,
STOCLU

Mexican Cry Mesa
(36109-E3) / AZ

MSO PAC
657180 - South
of Cove Il

AEAC, AQCH,
CASP, CHMO,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, FAPE,
LENA, LIPI,
PAFA, PLZO,
PRSP,
STOCLU, ZIVA

Area 1
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SITE EO1MI EO3MI QUAD MSO POTS RCP
Mesa IV 1/4 Mine GLGN ACGE, AQCH, Mexican Cry Mesa | MSO PAC AEAC, AQCH, Area 1
ERSI, GLGN, (36109-E3) / AZ 656090 - West CASP, CHMO,
ORST, of Cove, MSO CIRY, CYPAPU,
STOCLU PAC 657180 - DEOB,
South of Cove Il | EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, LENA,
LIPI, PAFA,
PLZO, PRSP,
STOCLU, ZIVA
Monument No. 1 None None Mystery Valley None AQCH, BURE, Area 3
(36110-H2) / AZ, CHMO, FAPE
uT
Monument No. 2 AQCH AQCH Rooster Rock None AQCH, ASWE, Area 1
(36109-H8) / AZ, ATCU, BURE,
uT EMTREX,
FAPE, PUPA
Monument No. 2 None AQCH, PUPA Garnet Ridge None AQCH, ASWE, Area 3
Background No. 1 (36109-H7) / AZ, ATCU, BURE,
Chinle uT CASP, CIME,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PRSP,
PUPA, ZIVA
Monument No. 2 AQCH AQCH, PUPA Rooster Rock None AQCH, ASWE, Area 3
Background No. 2 (36109-H8) / AZ, ATCU, BURE,
Cutler uT EMTREX,
FAPE, PUPA
Monument No. 2 None AQCH Garnet Ridge None AQCH, ASWE, Area 3
Background No. 3 (36109-H7) / AZ, ATCU, BURE,
Alluvium uT CASP, CIME,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PRSP,
PUPA, VUMA,
ZIVA
Monument No. 3 AQCH AQCH Oljeto (37110-A3)/ | None AQCH, BURE, Area 1
UT, AZ CHMO,
EMTREX,
FAPE, LIPI
Monument Valley None None Boot Mesa None AQCH, BURE, Area 3
Background No. 2R (36110-H3) / AZ, CASP, CHMO,
Alluvium over Chinle uT CIRY, EMTREX,
FAPE, PLZO,
PRSP, SYWE,
ZIVA
MonumentValley None None Oljeto (37110-A3)/ | None AQCH, BURE, Area 1
Background No.3 UT, AZ CHMO,
Colluvium EMTREX,
FAPE, LIPI
Morrison BKG AQCH AQCH Horse Mesa None AQCH, BURE, Area 3
Location #2 (36109-F1) / AZ, CASP, CHMO,
NM CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA
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QUAD
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POTS

20jcbs101
RCP

Morrison BKG
Location #3

AQCH

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA

Area 3

Morrison BKG
Location #4

AQCH

AQCH, VIVI

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA

Area 1

NA-0316

GLGN

ACGE, AQCH,
ERSI, GLGN,
ORST,
STOCLU

Mexican Cry Mesa
(36109-E3) / AZ

MSO PAC
656090 - West
of Cove, MSO
PAC 657180 -
South of Cove Il

AEAC, AQCH,
CASP, CHMO,
CIRY, CYPAPU,
DEOB,
EMTREX,
ERLASA,
ERRH, ERSI,
FAPE, LENA,
LIPI, PAFA,
PLZO, PRSP,
STOCLU, ZIVA

Area 1

NA-0410

VIVI

AQCH, VIVI

Beclabito
(36109-G1) / AZ,
NM

None

ACGE, AEAC,
AQCH, CASP,
CHMO, CIME,
CIRY, CYPAPU,
DEOB,
EMTREX,
FAPE, LIPI,
PAFA, PLZO,
PUPA,
STOCLU, ZIVA

Area 1

NA-0505B

None

None

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AEAC, AQCH
CASP, CHMO,
CIME, CIRY,
CYPAPU
DEOB,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PAFA, PLZO,
STOCLU, ZIVA

Area 3

NA-0917A

None

AQCH

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AQCH, CHMO,
EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU

Area 3

NA-0919A

None

AQCH

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AQCH, CHMO,
EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU

Area 3

NA-0919B

None

AQCH

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AQCH, CHMO,
EMTREX
FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU

Area 3
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SITE EO1MI EO3MI QUAD MSO POTS RCP
Nelson Point AQCH AQCH Horse Mesa None AQCH, BURE, Area 3
(36109-F1) / AZ, CASP, CHMO,
NM CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA
North Martin None AQCH Toh Atin Mesa None AQCH, CHMO, Area 3
East (36109-H3) / EMTREX,
AZ, UT FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU
North Star VIVI AQCH, VIVI Beclabito None ACGE, AEAC, Area 1
(36109-G1) / AZ, AQCH, CASP,
NM CHMO, CIME,
CIRY, CYPAPU,
DEOB,
EMTREX,
FAPE, LIPI,
PAFA, PLZO,
PUPA,
STOCLU, ZIVA
Oak Springs Mine AQCH AQCH, VIVI Horse Mesa None AQCH, CASP, Area 3
(36109-F1) / AZ, CHMO, CIRY,
NM EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA
Oak Springs Mine AQCH AQCH, VIVI Horse Mesa None AQCH, CASP, Area 3
(Gravel Cap) (36109-F1) / AZ, CHMO, CIRY,
NM EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA
0ak143, Oak146 AQCH AQCH Horse Mesa None AQCH, BURE, Area 3
(36109-F1) / AZ, CASP, CHMO,
NM CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA
0Oak238 AQCH AQCH, VIVI Horse Mesa None AQCH, CASP, Area 1, Area 3
(36109-F1) / AZ, CHMO, CIRY,
NM EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA
Plot 1 None AQCH Toh Atin Mesa None AQCH, CHMO, Area 3
East (36109-H3) / EMTREX,
AZ, UT FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU
Plot 10 AQCH AQCH, Toh Atin Mesa None AEAC, AQCH, Area 1
STOCLU East (36109-H3) / CHMO, DEOB,
AZ, UT EMTREX,
FAPE, GIRO,
LIPI, PAFA,
PTLU, PUPA,
STOCLU
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Plot 11

None

AQCH,
STOCLU

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AEAC, AQCH,
CHMO, DEOB,
EMTREX,
FAPE, GIRO,
LIPI, PAFA,
PTLU, PUPA,
STOCLU

Area 1

Plot 13

AQCH

AQCH

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AQCH, CASP,
CHMO, CIME,
CIRY, CYPAPU,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PLZO, ZIVA

Area 3

Plot 14

None

None

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AEAC, AQCH,
CASP, CHMO,
CIME, CIRY,
CYPAPU,
DEOB,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PAFA, PLZO,
STOCLU, ZIVA

Area 1

Plot 15

None

None

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AEAC, AQCH,
CASP, CHMO,
CIME, CIRY,
CYPAPU,
DEOB,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PAFA, PLZO,
STOCLU, ZIVA

Area 1

Plot 16

None

None

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AEAC, AQCH,
CASP, CHMO,
CIME, CIRY,
CYPAPU,
DEOB,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PAFA, PLZO,
STOCLU, ZIVA

Area 1, Area 3

Plot 2

None

AQCH

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AQCH, ATCU,
CHMO,
EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU

Area 3

Plot 3

None

AQCH

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AQCH, CHMO,
EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA

Area 3

Plot 4

None

AQCH

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AQCH, CHMO,
EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU

Area 3
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SITE EO1MI EO3MI QUAD MSO POTS RCP
Plot 5 None AQCH Toh Atin Mesa None AQCH, CHMO, Area 3
East (36109-H3) / EMTREX,
AZ, UT FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU
Plot 6 None AQCH Toh Atin Mesa None AQCH, CHMO, Area 3
East (36109-H3) / EMTREX,
AZ, UT FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU
Plot 7 None AQCH Toh Atin Mesa None AQCH, CHMO, Area 3
East (36109-H3) / EMTREX,
AZ, UT FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU
Plot 8 None AQCH Toh Atin Mesa None AQCH, CHMO, Area 3
East (36109-H3) / EMTREX,
AZ, UT FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU
Plot 9 None AQCH Toh Atin Mesa None AEAC, AQCH, Area 1, Area 3
East (36109-H3) / CHMO, DEOB,
AZ, UT EMTREX,
FAPE, GIRO,
LIPI, PAFA,
PTLU, PUPA,
STOCLU
Pope 1 None AQCH Toh Atin Mesa None AQCH, CHMO, Area 3
East (36109-H3) / EMTREX,
AZ, UT FAPE, GIRO,
LIPI, PTLU,
PUPA
Potential_Volcanics AQCH AQCH, VIVI Horse Mesa None AQCH, CASP, Area 1
BG1 (36109-F1) / AZ, CHMO, CIRY,
NM EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA
Potential_Volcanics AQCH AQCH Horse Mesa None AQCH, BURE, Area 1
BG2 (36109-F1) / AZ, CASP, CHMO,
NM CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA
Potential_Volcanics AQCH AQCH, VIVI Horse Mesa None AQCH, CASP, Area 3
BG3 (36109-F1) / AZ, CHMO, CIRY,
NM EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA
Rattlesnake No. 1 None None Cow Butte None AEAC, AQCH, Area 1
(36109-H2) / AZ, ASCR, ASWE,
uT CHMO,
EMTREX,
FAPE, LIPI,

PUPA, STOCLU
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Rattlesnake No. 1

None

None

Pastora Peak
(36109-G2) / AZ

None

ACGE, AEAC,
AQCH, ASCR
CASP, CIME,
CIRY, CYPAPU
DEOB,
EMTREX,
ERLASA, FAPE
LIPI, PAFA
PLZO, STOCLU,
ZIVA

Area 1

Rattlesnake No. 8

AQCH

AQCH

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AQCH, CHMO,
EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU

Area 3

Rattlesnake No. 8

AQCH

AQCH

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AQCH, CASP,
CHMO, CIME,
CIRY, CYPAPU,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PLZO, ZIVA

Area 3

Red Wash Point

None

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA

Area 3

Rock Door No. 1

AQCH

AQCH

Goulding
(37110-A2) / UT,
AZ

None

AQCH, ASWE,
BURE, CHMO,
FAPE

Area 1

Salt Canyon

AQCH

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA

Area 1

Sandy K

None

AQCH,
STOCLU

Toh Atin Mesa
East (36109-H3) /
AZ, UT

None

AEAC, AQCH
CHMO, DEOB,
EMTREX,
FAPE, GIRO,
LIPI, PAFA
PTLU, PUPA,
STOCLU

Area 1, Area 3

Saytah Canyon

None

AQCH,
STOCLU

Toh Chin Lini Mesa
(36109-G3) / AZ

None

AEAC, AQCH
CASP, CHMO,
CIME, CIRY,
CYPAPU
EMTREX
ERLASA, ERSI,
FAPE, LIPI,
PLZO, STOCLU,
ZIVA

Area 3

Shadyside Incline

AQCH

AQCH

Horse Mesa
(36109-F1) / AZ,
NM

None

AQCH, BURE,
CASP, CHMO,
CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA

Area 3
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SITE EO1MI EO3MI QUAD MSO POTS RCP
Shadyside No. 1 AQCH AQCH Horse Mesa None AQCH, BURE, Area 3
(36109-F1) / AZ, CASP, CHMO,
NM CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA
Shadyside No. 2 AQCH AQCH Horse Mesa None AQCH, BURE, Area 3
(36109-F1) / AZ, CASP, CHMO,
NM CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA
Taylor Reid No. 1 None AQCH Oljeto (37110-A3) / | None AQCH, BURE, Area 3
UT, AZ CHMO,
EMTREX,
FAPE, LIPI
Tent No. 1 AQCH AQCH Horse Mesa None AQCH, BURE, Area 3
(36109-F1) / AZ, CASP, CHMO,
NM CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA
Tom Holliday None AQCH Oljeto (37110-A3) / | None AQCH, BURE, Area 1, Area 3
UT, AZ CHMO,
EMTREX,
FAPE, LIPI
Tom Wilson None AQCH Rough Rock NW None AQCH, CHMO, Area 3
(36109-D8) / AZ EMTREX,
FAPE, MIMO
Tse079 None AQCH Toh Atin Mesa None AQCH, CHMO, Area 3
East (36109-H3) / EMTREX,
AZ, UT FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU
TseTah Background None AQCH Toh Chin Lini Mesa | None AQCH, CASP, Area 3
No. 1R Morrison (36109-G3) / AZ CHMO, CIME,
CIRY, CYPAPU,
EMTREX,
ERLASA, ERSI,
FAPE, LIPI,
PLZO, ZIVA
TseTah Background None None Toh Atin Mesa None AQCH, ATCU, Area 3
No. 2 Summerville East (36109-H3) / CHMO,
AZ, UT EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA, STOCLU
TseTah Background None None Toh Atin Mesa None AQCH, ATCU, Area 3
No. 3 Alluvium East (36109-H3) / CHMO,
AZ, UT EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA, VUMA
Upper Red Wash None None Horse Mesa None AQCH, ATCU, Area 3
(36109-F1) / AZ, BURE, CASP,
NM CHMO, CIRY,
EMTREX,
FAPE, LIPI,
PLZO, PUPA,
ZIVA
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SITE EO1MI EO3MI QUAD MSO POTS RCP
Upper Salt Rock AQCH AQCH, VIVI Horse Mesa None AQCH, CASP, Area 1
(36109-F1) / AZ, CHMO, CIRY,
NM EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA
VCA Plot 3 AQCH AQCH Horse Mesa None AQCH, BURE, Area 1, Area 3
(36109-F1) / AZ, CASP, CHMO,
NM CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA
VCA Plot 7 Mines AQCH AQCH, VIVI Horse Mesa None AQCH, CASP, Area 1
(36109-F1) / AZ, CHMO, CIRY,
NM EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA
White Cap VIVI AQCH, VIVI Beclabito None ACGE, AEAC, Area 1
(36109-G1) / AZ, AQCH, CASP,
NM CHMO, CIME,
CIRY, CYPAPU,
DEOB,
EMTREX,
FAPE, LIPI,
PAFA, PLZO,
PUPA,
STOCLU, ZIVA
Wilbur Sells 4A None AQCH Toh Atin Mesa None AQCH, CHMO, Area 3
East (36109-H3) / EMTREX,
AZ, UT FAPE, GIRO,
LIPI, PTLU,
PUPA
Wilbur Sells 5A None AQCH Toh Atin Mesa None AQCH, ATCU, Area 3
East (36109-H3) / CHMO,
AZ, UT EMTREX,
FAPE, GIRO,
LIPI, PTLU,
PUPA, VUMA
Williams Point AQCH AQCH, VIVI Horse Mesa None AQCH, BURE, Area 1
(36109-F1) / AZ, CASP, CHMO,
NM CIRY, EMTREX,
FAPE, LIPI,
PLZO, PUPA,
STOCLU, ZIVA
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5. Conditional Criteria Notes (Recent revisions made please read thoroughly. For certain
species, and/or circumstances, please read and comply)

A. Biological Resource Land Use Clearance Policies and Procedures (RCP) - The purpose of the
RCP is to assist the Navajo Nation government and chapters ensure compliance with federal and Navajo
laws which protect, wildlife resources, including plants, and their habitat resulting in an expedited land use
clearance process. After years of research and study, the NNDFW has identified and mapped wildlife
habitat and sensitive areas that cover the entire Navajo Nation.

The following is a brief summary of six (6) wildlife areas:

1. Highly Sensitive Area — recommended no development with few exceptions.

2. Moderately Sensitive Area — moderate restrictions on development to avoid sensitive species/habitats.
3. Less Sensitive Area — fewest restrictions on development.

4. Community Development Area — areas in and around towns with few or no restrictions on
development.

5. Biological Preserve — no development unless compatible with the purpose of this area.

6. Recreation Area — no development unless compatible with the purpose of this area.

None - outside the boundaries of the Navajo Nation

This is not intended to be a full description of the RCP please refer to the our website for additional
information at www.nndfw.org/clup.htm.

B. Raptors — If raptors are known to occur within 1 mile of project location: Contact the NNHP zoologist at
871-7070 regarding your evaluation of potential impacts and mitigation.

Golden and Bald Eagles- If Golden or Bald Eagle are known to occur within 1 mile of the project, decision
makers need to ensure that they are not in violation of the Golden and Bald Eagle Nest Protection
Regulations found at www.nndfw.org/nnhp/docs _reps/gben.pdf.

Ferruginous Hawks — Refer to Navajo Nation Department of Fish and Wildlife's Ferruginous Hawk
Management Guidelines for Nest Protection (www.nndfw.org/nnhp/docs_reps.htm) for relevant information
on avoiding impacts to Ferruginous Hawks within 1 mile of project location.

Mexican Spotted Owl - Please refer to the Navajo Nation Mexican Spotted Owl Management Plan
(www.nndfw.org/nnhp/docs_reps.htm) for relevant information on proper project planning near/within
spotted owl protected activity centers and habitat.

C. Surveys — Biological surveys need to be conducted during the appropriate season to ensure they are
complete and accurate please refer to NN Species Accounts www.nndfw.org/nnhp/sp_account.htm.
Surveyors on the Navajo Nation must be permitted by the Director, NNDFW. Contact Jeff Cole at (928)
871-6450 for permitting procedures. Questions pertaining to surveys should be directed to the NNDFW
the NNHP Zoologist for animals, and the NNHP Botanist for plants. Questions regarding biological
evaluation should be directed to Jeff Cole at 871-6450.

D. Oil/Gas Lease Sales — Any settling or evaporation pits that could hold contaminants should be lined
and covered. Covering pits, with a net or other material, will deter waterfowl and other migratory bird use.
Lining pits will protect ground water quality.

E. Power line Projects — These projects need to ensure that they do not violate the regulations set forth
in the Navajo Nation Raptor Electrocution Prevention Regulations found at
www.nndfw.org/nnhp/docs_reps/repr.pdf.
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F. Guy Wires — Does the project design include guy wires for structural support? If so, and if bird species
may occur in relatively high concentrations in the project area, then guy wires should be equipped with
highly visual markers to reduce the potential mortality due to bird-guy wire collisions. Examples of visual
markers include aviation balls and bird flight diverters. Birds can be expected to occur in relatively high
concentrations along migration routes (e.qg., rivers, ridges or other distinctive linear topographic features)
or where important habitat for breeding, feeding, roosting, etc. occurs. The U.S. Fish and Wildlife Service
recommends marking guy wires with at least one marker per 100 meters of wire.

G. San Juan River — On 21 March 1994 (Federal Register, Vol. 59, No. 54), the U.S. Fish and Wildlife
Service designated portions of the San Juan River (SJR) as critical habitat for Ptychocheilus lucius
(Colorado pikeminnow) and Xyrauchen texanus (Razorback sucker). Colorado pikeminnow critical habitat
includes the SJR and its 100-year floodplain from the State Route 371 Bridge in T29N, R13W, sec. 17
(New Mexico Meridian) to Neskahai Canyon in the San Juan arm of Lake Powell in T41S, R11E, sec. 26
(Salt Lake Meridian) up to the full pool elevation. Razorback sucker critical habitat includes the SJR and
its 100-year floodplain from the Hogback Diversion in T29N, R16W, sec. 9 (New Mexico Meridian) to the
full pool elevation at the mouth of Neskahai Canyon on the San Juan arm of Lake Powell in T41S, R11E,
sec. 26 (Salt Lake Meridian). All actions carried out, funded or authorized by a federal agency which may
alter the constituent elements of critical habitat must undergo section 7 consultation under the Endangered
Species Act of 1973, as amended. Constituent elements are those physical and biological attributes
essential to a species conservation and include, but are not limited to, water, physical habitat, and
biological environment as required for each particular life stage of a species.

H. Little Colorado River - On 21 March 1994 (Federal Register, Vol. 59, No. 54) the U.S. Fish and
Wildlife Service designated Critical Habitat along portions of the Colorado and Little Colorado Rivers
(LCR) for Gila cypha (humpback chub). Within or adjacent to the Navajo Nation this critical habitat
includes the LCR and its 100-year floodplain from river mile 8 in T32N R6E, sec. 12 (Salt and Gila River
Meridian) to its confluence with the Colorado River in T32N R5E sec. 1 (S&GRM) and the Colorado River
and 100-year floodplain from Nautuloid Canyon (River Mile 34) T36N R5E sec. 35 (S&GRM) to its
confluence with the LCR. All actions carried out, funded or authorized by a federal agency which may alter
the constituent elements of Critical Habitat must undergo section 7 consultation under the Endangered
Species Act of 1973, as amended. Constituent elements are those physical and biological attributes
essential to a species conservation and include, but are not limited to, water, physical habitat, and
biological environment as required for each particular life stage of a species.

I. Wetlands — In Arizona and New Mexico, potential impacts to wetlands should also be evaluated. The
U.S. Fish & Wildlife Service's National Wetlands Inventory (NWI) maps should be examined to determine
whether areas classified as wetlands are located close enough to the project site(s) to be impacted. In
cases where the maps are inconclusive (e.g., due to their small scale), field surveys must be completed.
For field surveys, wetlands identification and delineation methodology contained in the "Corps of
Engineers Wetlands Delineation Manual" (Technical Report Y-87-1) should be used. When wetlands are
present, potential impacts must be addressed in an environmental assessment and the Army Corps of
Engineers, Phoenix office, must be contacted. NWI maps are available for examination at the Navajo
Natural Heritage Program (NNHP) office, or may be purchased through the U.S. Geological Survey (order
forms are available through the NNHP). The NNHP has complete coverage of the Navajo Nation,
excluding Utah, at 1:100,000 scale; and coverage at 1:24,000 scale in the southwestern portion of the
Navajo Nation. In Utah, the U.S. Fish & Wildlife Service's National Wetlands Inventory maps are not yet
available for the Utah portion of the Navajo Nation, therefore, field surveys should be completed to
determine whether wetlands are located close enough to the project site(s) to be impacted. For field
surveys, wetlands identification and delineation methodology contained in the "Corps of Engineers
Wetlands Delineation Manual” (Technical Report Y-87-1) should be used. When wetlands are present,
potential impacts must be addressed in an environmental assessment and the Army Corps of Engineers,
Phoenix office, must be contacted. For more information contact the Navajo Environmental Protection
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Agency’s Water Quality Program.

J. Life Length of Data Request — The information in this report was identified by the NNHP and
NNDFW's biologists and computerized database, and is based on data available at the time of this
response. If project planning takes more than two (02) years from the date of this response, verification of
the information provided herein is necessary. It should not be regarded as the final statement on the
occurrence of any species, nor should it substitute for on-site surveys. Also, because the NNDFW
information is continually updated, any given information response is only wholly appropriate for its
respective request.

K. Ground Water Pumping - Projects involving the ground water pumping for mining operations,
agricultural projects or commercial wells (including municipal wells) will have to provide an analysis on the
effects to surface water and address potential impacts on all aquatic and/or wetlands species listed below.
NESL Species potentially impacted by ground water pumping: Carex specuicola (Navajo Sedge), Cirsium
rydbergii (Rydberg's Thistle), Primula specuicola (Cave Primrose), Platanthera zothecina (Alcove Bog
Orchid), Puccinellia parishii (Parish Alkali Grass), Zigadenus vaginatus (Alcove Death Camas), Perityle
specuicola (Alcove Rock Daisy), Symphyotrichum welshii (Welsh’s American-aster), Coccyzus
americanus (Yellow-billed Cuckoo), Empidonax traillii extimus (Southwestern Willow Flycatcher), Rana
pipiens (Northern Leopard Frog), Gila cypha (Humpback Chub), Gila robusta (Roundtail Chub),
Ptychocheilus lucius (Colorado Pikeminnow), Xyrauchen texanus (Razorback Sucker), Cinclus mexicanus
(American Dipper), Speyeria nokomis (Western Seep Fritillary), Aechmophorus clarkia (Clark's Grebe),
Ceryle alcyon (Belted Kingfisher), Dendroica petechia (Yellow Warbler), Porzana carolina (Sora),
Catostomus discobolus (Bluehead Sucker), Cottus bairdi (Mottled Sculpin), Oxyloma kanabense (Kanab
Ambersnail)
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6. Personnel Contacts

/. Resources ||

Wildlife Manager
Leanna Begay
928.871.6450
Ibegay@nndfw.org

Zoologist
Vacant

928.871.7070

Botanist
Nora Talkington
ntalkington@nndfw.org

Biological Reviewer
Pamela Kyselka
928.871.7065
pkyselka@nndfw.org

GIS Supervisor
Dexter D Prall
928.645.2898
prall@nndfw.org

Wildlife Tech
Sonja Detsoi
928.871.6472
sdetsoi@nndfw.org

Dexter D Prall, GIS Supervisor - Natural Heritage Program
Navajo Nation Department of Fish and Wildlife

Navajo Endangered Species List:
www.nndfw.org/nnhp/endangered.htm

Species Accounts:
www.nndfw.org/nnhp/sp_account.htm

Biological Investigation Permit Application
www.nndfw.org/nnhp/study permit.htm

Navajo Nation Sensitive Species List
www.nndfw.org/nnhp/trackinglist.htm

Various Species Management and/or Document
and Reports
www.nndfw.org/nnhp/docs_reps.htm

Consultant List
www.nndfw.org/bi_consult list 2014.pdf
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Invoice for 20jcbs101 2/20/2020
Please make payable to NAVAJO NATION

Project Measurements

Total Number of Quads:

19
Number of Additional Quads: 15
Cost ($75 plus $5 each additional Quad): $150.00

(Please cut along the dashed line and return with payment)

Navajo Natural Heritage Program
PO Box 1480

2/20/2020
Window Rock, AZ 86515

PLEASE PAY THIS AMOUNT

Payment for Data Response 20jcbs101 $150.00

Please make payable to NAVAJO NATION

Or, if you would like to pay with a credit card, fill out and
return the Credit Card Authorization Form with the invoice stub.







THE NAVAJO NATION

JONATHAN NEZ | PRESIDENT MYRON LISTER | VICE PRESIDENT

Department of Fish and Wildlife Credit Card Authorization Form

Sign and complete this form to authorize the Navajo Nation Department of Fish and Wildlife to
make a one-time charge to your credit card listed below.

By signing this form, you give us permission to charge your account for the amount indicated on or
after the indicated date. This is permission for a single transaction only, and does not provide
authorization for any additional, unrelated debits or credits to your account.

Please complete the information below:
I authorize the Department of Fish and Wildlife to charge my credit

(Full Name)
card account indicated below for $150-00 o or after 2/20/2020  1pjs payment is for
(Amount) (Date)
Data Request Report - 20jcbs101
(Description of Good/Services)

Billing Address Phone
City, State, Zip Email
Account Type Visa Mastercard AMEX Discover

Cardholder Name

Account #

Expiration Date CVvVv2

Signature Date

| authorize the above named business to charge the credit card indicated in this authorization form according to the terms outlined above. This
payment authorization is for the goods/services described above, for the amount indicated above only, and is valid for one time use only. | certify
that | am an authorized user of this credit card and that | will not dispute the payment with my credit card company; so long as the transaction
corresponds to the terms indicated on this form.

Department of Fish and Wildlife - P.O. Box 1480 - Window Rock, AZ 86515 - (928) 871 6450 - Fax (928) 871 7069
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Appendix D -Representative Photographs JACOBS

Project Title Biological Resources Report
Location Rock Door No. 1 — Arizona
Date 2017

Representative Photo Log of Rock Door No. 1

Photograph 1: Representative Habitat — North Side of Mine Site

Date taken: October 2017
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JACOBS Appendix D — Representative Photographs

Photograph 2: Looking at Mine Site From the West

Date taken: November 2017

D-2 GES1212191539H0U
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Findings:Trash Dump







TECHNICAL MEMORANDUM WM‘

Rock Door No. 1 Mine Site, November 2017, Site Visit
Findings: Trash Dump

PREPARED FOR: Cyprus Amax Minerals Company (Cyprus Amax)
PREPARED BY: CH2M HILL Engineers Inc. (CH2M)
DATE: December 20, 2017

This technical memorandum presents the findings of the site visit conducted in November 2017 at the
Rock Door No. 1 Mine Site (Mine Site), located in the Oljato Chapter of the Navajo Nation in San Juan
County, Utah. In accordance with the Removal Site Evaluation (RSE) Work Plan (CH2M, 2017), RSE
fieldwork activities were conducted at the Mine Site between November 6 and 11, 2017. During these
activities, the field team encountered an area that appeared to be serving as a trash dump and contained
various refuse items such as rubber tires and rusted metal. The contents of the trash dump, interviews
with local residents, and the timeframe in which the dumping occurred, indicates that the trash was a not
result of historical mining operations conducted at the Mine Site and was not placed on the Mine Site by
Cyprus Amax.

Current Conditions

Currently, the trash dump covers an area approximately 275 feet long and 150 feet wide and is located
within a drainage to the northeast of the Mine Site (Attachment 1; Attachment 2: Photograph 1).
Contents of the dump, as observed in November 2017, included rubber tires, paint cans, broken glass
bottles, car parts, an electrical panel, and various household appliances (Attachment 2: Photographs 2
and 3). Additionally, a rusted, damaged container was found at the top of the ridge of the drainage that
appeared to have, at one time, contained a hard-black material that has since leaked and is scattered
around the surrounding ground surface (Attachment 2: Photographs 4 and 5). The contents of the
container are unknown; however, the contents are of concern because gamma scanning around the
container and vicinity showed elevated readings (Attachment 1).

Historical Review

Aerial photographs were reviewed to determine when the trash was first abandoned near the Mine
Site. AerialEarth imagery was reviewed, with recent photography available for October 2011, June 2014,
and March 2016. The photograph taken in October 2011 shows there were no trash items in the area at
that time. (Attachment 3A). The trash dump was first evident in the June 2014 photograph (Attachment
3B) and appeared to have expanded to the north by March 2016 (Attachment 3C). Therefore, it is
believed that trash was first left near the Mine Site between October 2011 and June 2014 and that
dumping continued from 2014 to at least 2016. Mining operations were conducted at the Mine Site
between 1953 and 1954, and the trash dump was not evident at the Mine Site until 2014.

Additionally, Dinetahdoo Cultural Resources Management interviewed several residents that live near
the trash dump. The residents indicated that the trash was dumped recently by a local person. The
Oljato Chapter is aware of the trash dump and is seeking funds to clean it up. Their findings will be
summarized in their cultural resource report for the Mine Site, which is currently being drafted.

Trash found at the Mine Site consist of general household debris and does not appear to have been
present onsite until 2014, based on aerial photography.

PR1208170834H0OU 1







TECHNICAL MEMORANDUM: ROCK DOOR NO. 1 MINE SITE
NOVEMBER 2017, SITE VISIT FINDINGS: TRASH DUMP

Based on this historical review, and because Cyprus Amax did not dispose trash near the Mine Site,
Cyprus Amax is advising the U.S. Environmental Protection Agency (U. S. EPA) and Navajo Nation EPA of
the trash dump, but plans to take no further action regarding it.

References

CH2M HILL Engineers, Inc. (CH2M). 2017. Removal Site Evaluation Work Plan for Consent Decree Sites.
October.
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PHOTOGRAPHIC LOG

PROJECT: FCUP Tribal -
Rock Door No. 1 Mine Site

SITE LOCATION: Rock Door No. 1 Mine Site, Oljato Chapter,
San Juan County, Utah

Date:

Photograph 1 11/11/17

Description:

View to north, taken from
southern boundary of the
trash dump area observed
at the Rock Door No. 1
Mine Site. In view is a
drainage to the northeast
of the Mine Site which
contains various items of
refuse.

Date:

Photograph 2 11/11/17

Description:

View to the north. Items
found at the trash dump at
the Rock Door No. 1 Mine
Site included rubber tires
and rusted metal vehicle
parts.








PHOTOGRAPHIC LOG

PROJECT: FCUP Tribal - Rock
Door No. 1 Mine Site

SITE LOCATION: Rock Door No. 1 Mine Site, Oljato Chapter,
San Juan County, Utah

Date:

Photograph 3 11/11/17

Description:

View to the southwest of
trash found at the Rock
Door No. 1 Mine Site. Items
included rubber tires, rusted
metal, paint cans, glass
bottles, and household
appliances.

Date:

Photograph 4 11/29/17

Description:

View to southwest. A
damaged container was
observed at the Rock Door
No. 1 Mine Site in which the
former contents had leaked
and stained the ground
surface.








PHOTOGRAPHIC LOG

PROJECT: FCUP Tribal - Rock SITE LOCATION: Rock Door No. 1 Mine Site, Oljato Chapter,
Door No. 1 Mine Site San Juan County, Utah
Date:

Photograph 5 11/29/17

Description:

View to west, additional
view of container and
staining shown in
Photograph 4.
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Aerial Photography - June 2011
Technical Memorandum: Rock Door
No. 1 Mine Site

Rock Door No. 1 Mine Site, San Juan
County, Utah








LEGEND

E Non-Mining Related Trash Dump

SLC \\DC1VS01\GISPROJ\F\FREEPORT\FCUP_NN\MAPFILES\SITESPECIFIC\MONUMENT_VALLEY\ROCK_DOOR_RSE_REPORT\ROCK_DOOR_NO1\ROCK_DOOR_NO1.APRX AGAWINAM 10/19/2022 10:55:55

Notes:
Jacobs = Jacobs Engineering Group Inc.

0 100 200 400
O S —

1:2,400 1inch = 200 feet

Coordinate System: World Geodetic System 1984;
Hydrolog, Transportation: United States Geological Survey 2014;
Mine Locations CH2M Hill Engineers, Inc. 2016;

Aerial Imagery: ESRI ArcGIS online, NAIP
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Aerial Photography - June 2014
Technical Memorandum: Rock Door
No. 1 Mine Site

Rock Door No. 1 Mine Site, San Juan
County, Utah
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Aerial Photography - March 2016
Technical Memorandum: Rock Door
No. 1 Mine Site

Rock Door No. 1 Mine Site, San Juan
County, Utah
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Select Photographs
Rock Door No. 1 RSE Report







Photo 1

Photo of the Rock Door No. 1 Mine Site, photo taken facing
southwest. Photo Taken May 11, 2019.

JACOBS







Photo 2

View from the top portion of the Rock Door No. 1 Mine Site.
Photo taken facing northeast. Photo taken June 6, 2019.
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Photo 3
Black unknown material within the Rock Door No. 1 Mine Site on top of the mesa in the inaccessible area
Photo taken June 6, 2019.
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Photo 4

View of black material found within the Rock Door No. 1 Mine Site
boundary. Camera lens cover placed for scale. Photo taken June 6, 2019.
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Photo 5

Area around drum in trash dump area found within the Rock Door No. 1
Mine Site boundary. Photo taken October 26, 2021.

JACOBS







Photo 6

Area around drum in trash dump area found within the Rock Door No. 1
Mine Site boundary. Photo taken October 26, 2021.
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Photo 7

View of unknown contents of drum found within the Rock Door No. 1 Mine Site boundary.
Photo taken October 26, 2021.
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Photo 8
View of the interim action constructed fence.
Photo taken facing North. Photo taken November 4, 2021.
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Photo 9

View of gate within the Rock Door No. 1 Mine Site boundary.
Photo taken facing south. Photo taken November 4, 2021.
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JACOBS Photo Log

Log Date: 3/8/2018 Time: 6:45

Photos Taken By: Ashley Rivera Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle

Notes: Bedrock at 6 inches below ground surface

PHOTOS

Direction Facing: S
Latitude 37.01312647 Altitude (m) 1730 Time Stamp 3/8/2018 1:36:26 PM
Longitude -110.22260355 Accuracy (m) 4.5509996

Source:  PhotoLog_Monument Valley Background No. 1 Chinle_2018-03-13T06_45_47.xml|







Direction Facing: S

Latitude 37.01312653 Altitude (m) 1732 Time Stamp  3/8/2018 1:36:39 PM
Longitude -110.22260902 Accuracy (m) 4.5509996

Source:  PhotoLog_Monument Valley Background No. 1 Chinle_2018-03-13T06_45_47.xml|







Direction Facing: N

Latitude 37.01310984 Altitude (m) 1731 Time Stamp 3/8/2018 1:36:59 PM
Longitude -110.22261447 Accuracy (m) 4.5509996

Field QC Check Name: Ashley Rivera
In-office QC Check Name: Ashley Rivera

Source:  PhotoLog_Monument Valley Background No. 1 Chinle_2018-03-13T06_45_47.xml|







JACOBS FCUP Tribal Photo Log

Date: 2019-05-06 Time: 11:29
Person Taking Photo:  Kelly O'Neal Project Name: FCUP Navajo Nation

Mine Information

Mine Area: Rock Door No. 1
Photo(s) Taken in Mine Site or Background Area? Mine Site
Mine Site / Background Area Name: Rock Door No. 1

General Comments: Platform







Direction Taken: W

GPS Coordinate: -110.21321556029646, 37.01659858237288
Photo Comments:

Has a Field QC Check been completed on this form? yes

Field QC Name Gavin Wagoner
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Photo Log

Date: 2019-05-06 Time: 11:31
Person Taking Photo:  Gavin Wagoner Project Name: FCUP Navajo Nation

Mine Information

Mine Area: Rock Door No. 1

Photo(s) Taken in Mine Site or Background Area? Mine Site

Mine Site / Background Area Name: Rock Door No. 1

General Comments: Potential cable platform at base of Rock Door.

Photo is looking up at Mine Site.







Direction Taken: S

GPS Coordinate: -110.21345161272806, 37.01681904317686

Photo Comments: Potential cable platform at base of Rock Door. Photo is looking up at Mine
Site.







Direction Taken: S

GPS Coordinate: -110.21342897218672, 37.01680909751109

Photo Comments: Potential cable platform at base of Rock Door. Photo is looking up at Mine
Site.







Direction Taken: S

GPS Coordinate: -110.21340628256728, 37.01660738317227

Photo Comments: Potential cable platform at base of Rock Door. Photo is looking up at Mine
Site.







Has a Field QC Check been completed on this form? yes

Field QC Name Kelly O'Neal
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Photo Log

Date: 2019-05-06 Time: 11:46
Person Taking Photo:  Gavin Wagoner Project Name: FCUP Navajo Nation

Mine Information

Mine Area: Rock Door No. 1
Photo(s) Taken in Mine Site or Background Area? Mine Site
Mine Site / Background Area Name: Rock Door No. 1

General Comments: Scree pile at base of Rock Door







Direction Taken: S
GPS Coordinate: -110.2148666932126, 37.01577772299891
Photo Comments: Scree pile looking up at Mine Site







Direction Taken: W
GPS Coordinate: -110.2149414625358, 37.015745205564905
Photo Comments: Scree pile below Rock Door Mesa.







Direction Taken: E
GPS Coordinate: -110.21493608495337, 37.01577281076928
Photo Comments: Scree Pile below the Rock Door Mesa.

Has a Field QC Check been completed on this form? yes

Field QC Name Kelly O'Neal
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Photo Log

Date: 2019-05-06 Time: 11:48
Person Taking Photo:  Kelly O'Neal Project Name: FCUP Navajo Nation

Mine Information

Mine Area: Rock Door No. 1
Photo(s) Taken in Mine Site or Background Area? Mine Site
Mine Site / Background Area Name: Rock Door No. 1

General Comments: Drainage No 1







Photo 1
Photo of the Rock Door No. 1 Mine Site, photo taken facing
southwest. Photo Taken May 11, 201

JACOBS








Photo 2

View from the top portion of the Rock Door No. 1 Mine Site.
Photo taken facing northeast. Photo taken June 6, 2019.

JACOBS








Photo 3
Black unknown material within the Rock Door No. 1 Mine Site boundary
Photo taken June 6, 201

JACOBS








Photo 4

View of black material found within the Rock Door No. 1 Mine Site
boundary. Camera lens cover placed for scale. Photo taken June 6, 2019.

JACOBS







Direction Taken: S
GPS Coordinate: -110.2160352420121, 37.017938782025865
Photo Comments: Looking south from drainage 1, up to rockdoor







Direction Taken: S
GPS Coordinate: -110.21601996419248, 37.01791023853051
Photo Comments: Drainage 01







Direction Taken: N
GPS Coordinate: -110.21602420034009, 37.017919780135365
Photo Comments: Drainage no 1, looking north down drainage







Direction Taken: N
GPS Coordinate: -110.2160804155328, 37.01793721817015
Photo Comments: Drainage 01, north, looking down drainage







Has a Field QC Check been completed on this form? yes

Field QC Name Gavin Wagoner
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Photo Log

Date: 2019-05-06 Time: 11:53
Person Taking Photo:  Kelly O'Neal Project Name: FCUP Navajo Nation

Mine Information

Mine Area: Rock Door No. 1
Photo(s) Taken in Mine Site or Background Area? Mine Site
Mine Site / Background Area Name: Rock Door No. 1

General Comments: Drainage 02







Direction Taken: S
GPS Coordinate: -110.21570386373092, 37.017857905330814
Photo Comments: Drainage 02, looking south up at rock door







Direction Taken: N
GPS Coordinate: -110.21570797899632, 37.017869130981
Photo Comments: Drainage 02, north, looking down drainage







Direction Taken: S
GPS Coordinate: -110.2156972705678, 37.01786505174656
Photo Comments: Drainage 02, looking south







Direction Taken: N
GPS Coordinate: -110.2156217460215, 37.01736863805557
Photo Comments: Drainage 02, north, looking down drainage







Direction Taken: S
GPS Coordinate: -110.21525042877168, 37.01726666648584
Photo Comments: Drainage 02, south, looking up at rock door

Has a Field QC Check been completed on this form? yes

Field QC Name Gavin Wagoner
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Photo Log

Date: 2019-05-06 Time: 12:01
Person Taking Photo:  Gavin Wagoner Project Name: FCUP Navajo Nation

Mine Information

Mine Area: Rock Door No. 1

Photo(s) Taken in Mine Site or Background Area? Mine Site

Mine Site / Background Area Name: Rock Door No. 1

General Comments: Photos of scree pile, geology represented in

scree pile, and potential cable platform.







Direction Taken: W
GPS Coordinate: -110.21416717088906, 37.01535305076884
Photo Comments: Chinle boulder on scree pile







Direction Taken: N
GPS Coordinate: -110.21416457197246, 37.01535123768646
Photo Comments: Photo looking down at potential cable platform area.







Direction Taken: SW
GPS Coordinate: -110.214178267465, 37.01535196940419
Photo Comments: Scree pile looking up at the Mine Site area.







Direction Taken: E
GPS Coordinate: -110.21389046911858, 37.015325128182646
Photo Comments: Scree pile showing multiple geologies represented.







Direction Taken: SW
GPS Coordinate: -110.21389982254595, 37.01528492106801
Photo Comments: Scree pile looking up at Mine Site.







Direction Taken: W

GPS Coordinate: -110.21353372301174, 37.0148865502857

Photo Comments: Chinle boulder in scree pile at the base of Rock Door Mesa. Chinle boulder
exhibits large well rounded pebbles.

Has a Field QC Check been completed on this form? yes

Field QC Name Kelly O'Neal
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Photo Log

Date: 2019-05-06 Time: 12:06
Person Taking Photo:  Kelly O'Neal Project Name: FCUP Navajo Nation

Mine Information

Mine Area: Rock Door No. 1
Photo(s) Taken in Mine Site or Background Area? Mine Site
Mine Site / Background Area Name: Rock Door No. 1

General Comments: Drainage 03







Direction Taken: S
GPS Coordinate: -110.21489425879032, 37.0171698700881
Photo Comments: Drainage 03, south, looking up at rock door







Direction Taken: N
GPS Coordinate: -110.21488337720822, 37.01717249519127
Photo Comments: Drainage 03, north, down drainage







Direction Taken: S
GPS Coordinate: -110.21474496171024, 37.01706829892053
Photo Comments: Drainage 03, south, up to rock door







Direction Taken: N
GPS Coordinate: -110.2147397841477, 37.01707015263618
Photo Comments: Drainage 03, north, down drainage

Has a Field QC Check been completed on this form? yes

Field QC Name Gavin Wagoner
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Photo Log

Date: 2019-05-06 Time: 12:12
Person Taking Photo:  Kelly O'Neal Project Name: FCUP Navajo Nation

Mine Information

Mine Area: Rock Door No. 1
Photo(s) Taken in Mine Site or Background Area? Mine Site
Mine Site / Background Area Name: Rock Door No. 1

General Comments: Drainage 04







Direction Taken: S
GPS Coordinate: -110.214061549881, 37.016807833596346
Photo Comments: Drainage 04, south, up to rock door







Direction Taken: N
GPS Coordinate: -110.21405861796798, 37.01684028035877
Photo Comments: Drainage 04, north, down drainage







Direction Taken: S
GPS Coordinate: -110.21407356751628, 37.01682820208717
Photo Comments: Drainage 04, south, up to rock door







Has a Field QC Check been completed on this form? yes

Field QC Name Gavin Wagoner
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Photo Log

Date: 2019-05-06 Time: 12:17
Person Taking Photo:  Kelly O'Neal Project Name: FCUP Navajo Nation

Mine Information

Mine Area: Rock Door No. 1
Photo(s) Taken in Mine Site or Background Area? Mine Site
Mine Site / Background Area Name: Rock Door No. 1

General Comments: Drainage 05 on Rock Door







Direction Taken: S
GPS Coordinate: -110.21343534008402, 37.016585279573995
Photo Comments: Drainage 05, south, looking up at rock door







Direction Taken: S
GPS Coordinate: -110.21344886310594, 37.016597744473536
Photo Comments: Drainage 05, south looking up at rock door







Direction Taken: N
GPS Coordinate: -110.2134375921309, 37.01658338766955
Photo Comments: Drainage 05, north, looking down drainage

Has a Field QC Check been completed on this form? yes

Field QC Name Gavin Wagoner
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Photo Log

Date: 2019-05-06 Time: 12:23
Person Taking Photo:  Kelly O'Neal Project Name: FCUP Navajo Nation

Mine Information

Mine Area: Rock Door No. 1
Photo(s) Taken in Mine Site or Background Area? Mine Site
Mine Site / Background Area Name: Rock Door No. 1

General Comments: Drainage 06







Direction Taken: S
GPS Coordinate: -110.2121556140789, 37.016075450028175
Photo Comments: Drainage 06, south, looking up a rock door







Direction Taken: S
GPS Coordinate: -110.21217638602135, 37.01610614246218
Photo Comments: Drainage 06, south, looking up at rock door







Direction Taken: S
GPS Coordinate: -110.2121673497222, 37.01608483746592
Photo Comments: Drainage 06, south, looking up at rock door







Direction Taken: E
GPS Coordinate: -110.21216630643916, 37.01608962451149
Photo Comments: Drainage 06, looking east







Direction Taken: N
GPS Coordinate: -110.21216851325435, 37.01609266312628
Photo Comments: Drainage 06, north, down drainage

Has a Field QC Check been completed on this form? yes

Field QC Name Gavin Wagoner
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Photo Log

Date: 2019-09-28 Time: 12:39
Person Taking Photo:  Gavin Wagoner Project Name: FCUP Navajo Nation

Mine Information

Mine Area: Rock Door No. 1
Photo(s) Taken in Mine Site or Background Area? Mine Site
Mine Site / Background Area Name: Rock Door No. 1

General Comments: Not Applicable







Direction Taken: N
GPS Coordinate: -110.21152646103464, 37.01378272438121
Photo Comments: Sandy area east of site







Direction Taken: E
GPS Coordinate: -110.2115177380142, 37.01378937076868
Photo Comments: Sand area east of site







Direction Taken: W
GPS Coordinate: -110.21163070664856, 37.013794071567666
Photo Comments: Photo towards site from eastern area







Direction Taken:
GPS Coordinate: -110.21138675200044, 37.01396438075246
Photo Comments:







Direction Taken: W
GPS Coordinate: -110.21094798199972, 37.0141629690245
Photo Comments: Sandy area looking at site

Has a Field QC Check been completed on this form? yes

Field QC Name George Tangalos
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







FCUP Tribal Photo Log

Log Date: October 26, 2021 Log Time: 10:41
Person Taking Photo:  Josh Yount

Mine and Feature Information

Mine Area: Rock Door No. 1
Mine Site: Rock Door No. 1
General Comments:  Area around drum prior to fence install

Direction Taken: S
Photo Comments: Area prior to fence install
Photo Coordinate: -110.21313683299996, 37.017407167000044







Direction Taken: S
Photo Comments: Area prior to fence install
Photo Coordinate: -110.21321966699998, 37.017354167000065







Direction Taken: SW
Photo Comments: Area prior to fence install
Photo Coordinate: -110.21339749999999, 37.01720366700005







Direction Taken: SE
Photo Comments: Area prior to fence install
Photo Coordinate: -110.21339899999998, 37.017196667000064

Has a Field QC Check been completed on this form? Yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form?

Office QC Name







FCUP Tribal Photo Log

Log Date: October 26, 2021 Log Time: 15:05
Person Taking Photo:  Josh Yount

Mine and Feature Information

Mine Area: Rock Door No. 1
Mine Site: Rock Door No. 1
General Comments:

Direction Taken: NW
Photo Comments: Trash dump
Photo Coordinate: -110.21365383299997, 37.01602150000008







Direction Taken: N
Photo Comments: East side of dump
Photo Coordinate: -110.21365433299997, 37.016022500000076







Direction Taken: N
Photo Comments: West side of dump
Photo Coordinate: -110.21353116699999, 37.016379167000025

Has a Field QC Check been completed on this form? Yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form?

Office QC Name







FCUP Tribal Photo Log

Log Date: October 26, 2021 Log Time: 10:47
Person Taking Photo:  Josh Yount

Mine and Feature Information

Mine Area: Rock Door No. 1
Mine Site: Rock Door No. 1
General Comments:  Drum and surrounding area

Direction Taken: S
Photo Comments: Drum
Photo Coordinate: -110.21343716699994, 37.01718066700005







Direction Taken: S
Photo Comments: Area around drum
Photo Coordinate: -110.21346799999998, 37.01717466700006







Direction Taken: S
Photo Comments: Area around drum
Photo Coordinate: -110.21344166699998, 37.017192167000076







Direction Taken: NE
Photo Comments: Contents of drum
Photo Coordinate: -110.21344699999997, 37.017192833000024







Direction Taken: N
Photo Comments: Area around drum
Photo Coordinate: -110.21353266699998, 37.01713100000006







Direction Taken: N
Photo Comments: Area around drum
Photo Coordinate: -110.21351316699997, 37.017072667000036

Has a Field QC Check been completed on this form? Yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form?

Office QC Name







FCUP Tribal Photo Log

Log Date: November 3, 2021 Log Time: 17:08
Person Taking Photo:  Josh Yount

Mine and Feature Information

Mine Area: Rock Door No. 1
Mine Site: Rock Door No. 1
General Comments:

Direction Taken: SW
Photo Comments: Construction area after smoothing
Photo Coordinate: -110.21342549999997, 37.01690400000007







Direction Taken: SE
Photo Comments: Construction area after smoothing
Photo Coordinate: -110.21341599999994, 37.01694833300007







Direction Taken: Sw
Photo Comments: Construction area after smoothing
Photo Coordinate: -110.21343916699999, 37.016909500000054







Direction Taken: NW
Photo Comments: Construction area after smoothing
Photo Coordinate: -110.21346516699998, 37.016920500000026







Direction Taken: NE
Photo Comments: Construction area after smoothing
Photo Coordinate: -110.21362116699999, 37.016444500000034

Has a Field QC Check been completed on this form? Yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form?

Office QC Name







FCUP Tribal Photo Log

Log Date: November 3, 2021 Log Time: 19:00
Person Taking Photo:  Josh Yount

Mine and Feature Information

Mine Area: Rock Door No. 1
Mine Site: Rock Door No. 1
General Comments:

Direction Taken: N
Photo Comments: Fence
Photo Coordinate: -110.21366162399994, 37.01648052500008







Direction Taken: NW
Photo Comments: Gate construction
Photo Coordinate: -110.21344142799995, 37.016853611000045







Direction Taken: w
Photo Comments: Reinforcement in drainage
Photo Coordinate: -110.21347329899999, 37.01695738900003







Direction Taken: w
Photo Comments: Reinforcement in drainage
Photo Coordinate: -110.21348154699996, 37.016976929000066







Direction Taken: S
Photo Comments: Gate construction
Photo Coordinate: -110.21348154699996, 37.016976929000066

Has a Field QC Check been completed on this form? Yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form?

Office QC Name







FCUP Tribal Photo Log

Log Date: March 2, 2022 Log Time: 16:42
Person Taking Photo: Dawn Townsen

Mine and Feature Information

Mine Area: Rock Door No. 1
Mine Site: Rock Door No. 1

General Comments:  Fencing Q12022 inspection. Fence is in good shape and no issues were
observed. Dawn Townsen and Gavin Wagoner







Direction Taken: W
Photo Comments:
Photo Coordinate: -110.21328139399998, 37.01743888900006







Direction Taken: N
Photo Comments:
Photo Coordinate: -110.21334110099997, 37.01722870400005







Direction Taken: W
Photo Comments:
Photo Coordinate: -110.21321814899994, 37.01714505800004







Direction Taken: E
Photo Comments:
Photo Coordinate: -110.21321801199997, 37.01715292000006







Direction Taken: NE
Photo Comments:
Photo Coordinate: -110.21354656099999, 37.01688385700004







Direction Taken: NE
Photo Comments:
Photo Coordinate: -110.21353219299999, 37.01690357700005







Direction Taken: NE
Photo Comments:
Photo Coordinate: -110.21352602699994, 37.016910402000065







Direction Taken: W
Photo Comments:
Photo Coordinate: -110.21341140999999, 37.016963487000055







Has a Field QC Check been completed on this form? Yes

Field QC Name Gavin Wagoner
Has an Office QC Check been completed on this form?

Office QC Name







Feature Log







JACOBS FEATURE OBSERVATION LOG

Date: 11/11/2017 Time: 11:00

Name: Jen Laggan Project: FCUP Navajo Nation

MINE AND FEATURE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site: Rock Door No. 1
Mine Site Number: 32
Project Number: 693615.RD.05.02
Feature Type: Disturbed Area(DA) Feature #: 02
Feature ID: MV-32_02

Associated HMOSP  MV-32_02
Feature ID:
Length (ft) Width (ft) Depth (ft)

Visual Estimated Size of Feature: 0 0 0

Reclamation Status: Not Applicable

Explanation: Not Applicable

Physical Description of Feature: Example boulders of shinarump

GPS INFORMATION

Latitude 37.01610223 Altitude (m) 1581
Longitude -110.21525486 Accuracy (m) 40.959
Time Stamp Nov 11, 2017 11:06:21 AM

Field QC Check Name: Chris Poitras
In-office QC Check Name: Gavin Wagoner

Source:  FeatureLog MV-32_DA02_2017-11-14T20_05_25.xml|







Photo 1

Direction Facing: S

Notes: Counts 38000 in shinarump versus Organ 19000.

Photo 2

Direction Facing: E

Notes: Shinarump boulder on left 112000 cpm. DeChelly sandstone on right 19000 cpm.

Source:  FeatureLog MV-32_DA02_2017-11-14T20_05_25.xml|







JACOBS FEATURE OBSERVATION LOG

Date: 11/11/2017 Time: 9:49

Name: Chris Poitras Project: FCUP Navajo Nation

MINE AND FEATURE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site: Rock Door No. 1
Mine Site Number: 32
Project Number: 693615.RD.05.02
Feature Type: Disturbed Area(DA) Feature #: 01
Feature ID: MV-32_DA01

Associated HMOSP  MV-32_DA01
Feature ID:
Length (ft) Width (ft) Depth (ft)

Visual Estimated Size of Feature: 500 200 0

Reclamation Status: Not Applicable

Explanation: Not Applicable

Physical Description of Feature: Waste dump paint cans tires broken glass bottles car parts. Electrical panel,
appliances

GPS INFORMATION

Latitude 37.01735379 Altitude (m) 1553
Longitude -110.21349 Accuracy (m) 16.687
Time Stamp Nov 11, 2017 09:53:58 AM

Field QC Check Name: Chris Poitras
In-office QC Check Name: Ashley Rivera

Source:  FeatureLog MV-32_DA01_2017-11-14T20_05_10.xml|







Photo 1

Direction Facing: N

Notes: Taken from southern point of boundary

Photo 2

Direction Facing:

Notes:

Source:  FeatureLog MV-32_DA01_2017-11-14T20_05_10.xml|







Photo 3

Direction Facing: S

Notes:

Source:  FeatureLog MV-32_DA01_2017-11-14T20_05_10.xml|







JACOBS FEATURE OBSERVATION LOG

Date: 3/7/2018 Time: 14:52

Name: Gavin Wagoner Project: FCUP Navajo Nation

MINE AND FEATURE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site: Rock Door No. 1
Mine Site Number: 32
Project Number: 693615.RD.05.02
Feature Type: Water (WA) Feature #: 01
Feature ID: MV-32_WAO01

Associated HMOSP  MV-32_WAQ1
Feature ID:
Length (ft) Width (ft) Depth (ft)

Visual Estimated Size of Feature: 0 0 0

Reclamation Status: Not Applicable

Explanation: Not Applicable

Physical Description of Feature: Gouldings water well. Pipe with valve on top. People were filling water tanks when
we were there. 10 ft hose connected to valve for distribution.

GPS INFORMATION

Latitude 37.00498921 Altitude (m) 1612
Longitude -110.2178867 Accuracy (m) 9.101999
Time Stamp Mar 07, 2018 02:55:54 PM

Field QC Check Name: Ashley Rivera
In-office QC Check Name: Ashley Rivera

Source:  FeatureLog MV-32_WAO01_2018-03-12T10_21_57.xml







Photo 1

Direction Facing: S

Notes:

Photo 2

Direction Facing: S

Notes: Gouldings well

Source:  FeatureLlog_MV-32_WAO01_2018-03-12T10_21_57.xml







JACOBS FEATURE OBSERVATION LOG

Date: 3/7/2018 Time: 15:09

Name: Gavin Wagoner Project: FCUP Navajo Nation

MINE AND FEATURE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site: Rock Door No. 1
Mine Site Number: 32
Project Number: 693615.RD.05.02
Feature Type: Water (WA) Feature #: 02
Feature ID: MV-32_WAO02

Associated HMOSP  MV-32_WAQ2
Feature ID:
Length (ft) Width (ft) Depth (ft)

Visual Estimated Size of Feature: 0 0 0
Reclamation Status: Not Applicable

Explanation: Not Applicable

Physical Description of Feature: Steep coming out of rock face. Dry when visited. No safe way to access rock face
where steep is. 08-UNK-0001 not viable sample point. Old piping leading out of the
valley is broken up and not in operation.

GPS INFORMATION

Latitude 37.005179 Altitude (m) 1763
Longitude -110.20680862 Accuracy (m) 48.544
Time Stamp Mar 07, 2018 03:11:02 PM

Field QC Check Name: Ashley Rivera
In-office QC Check Name: Ashley Rivera

Source:  FeatureLog MV-32_WAO02_2018-03-12T10_22_57.xml







Photo 1

Direction Facing: E

Notes: Seep no visible water

Source:  FeatureLog MV-32_WAO02_2018-03-12T10_22_57.xml







JACOBS FEATURE OBSERVATION LOG

Date: 3/7/2018 Time: 15:23

Name: Gavin Wagoner Project: FCUP Navajo Nation

MINE AND FEATURE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site: Rock Door No. 1
Mine Site Number: 32
Project Number: 693615.RD.05.02
Feature Type: Water (WA) Feature #: 03
Feature ID: MV-32_WAO03

Associated HMOSP  MV-32_WAQ3
Feature ID:
Length (ft) Width (ft) Depth (ft)

Visual Estimated Size of Feature: 0 0 0

Reclamation Status: Not Applicable

Explanation: Not Applicable

Physical Description of Feature: Well near backside of Hogan. Well is operational with a pump and distribution valve
on top. 08k-418

GPS INFORMATION

Latitude 37.01151258 Altitude (m) 1563
Longitude -110.20065037 Accuracy (m) 9.101999
Time Stamp Mar 07, 2018 03:25:16 PM

Field QC Check Name: Ashley Rivera
In-office QC Check Name: Ashley Rivera

Source:  FeatureLog MV-32_WAO03_2018-03-12T10_23 31.xml







Photo 1

Direction Facing: S

Notes:

Source:  FeatureLog MV-32_WAO03_2018-03-12T10_23 31.xml







JACOBS FEATURE OBSERVATION LOG

Date: 12/13/2018 Time: 8:02

Name: Chris Poitras Project: FCUP Navajo Nation

MINE AND FEATURE INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site: Rock Door No. 1
Mine Site Number: 32
Project Number: 693615.RD.05.02
Feature Type: Portal (PO) Feature #: 01
Feature ID: RD-32_PO01

Associated HMOSP  RD-32_POO01
Feature ID:
Length (ft) Width (ft) Depth (ft)

Visual Estimated Size of Feature: 5 5 0

Reclamation Status: Closed

Explanation: Other - see feature comments

Physical Description of Feature: Portal entrance has been closed and no opening remains. Stacked rocks covering
the closure are in place and no further action is required. The portals are located on
a narrow ledge above a 700’ cliff. Access to the portal is unsafe and they are

GPS INFORMATION

Latitude N/A Altitude (m) N/A
Longitude N/A Accuracy (m) N/A
Time Stamp

Field QC Check Name: Jen Laggan
In-office QC Check Name: Gavin Wagoner

Source:  FeaturelLog RD-32_P0O01_2018-12-13T08_29 42.xml







Photo 1

Direction Facing:

Notes:

Source:  FeaturelLog RD-32_P0O01_2018-12-13T08_29 42.xml







JACOBS FEATURE OBSERVATION LOG

Date: 12/13/2018 Time: 8:17

Name: Chris Poitras Project: FCUP Navajo Nation

MINE AND FEATURE INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site: Rock Door No. 1
Mine Site Number: 32
Project Number: 693615.RD.05.02
Feature Type: Portal (PO) Feature #: 02
Feature ID: RD-32_PO02

Associated HMOSP  RD-32_P002
Feature ID:
Length (ft) Width (ft) Depth (ft)

Visual Estimated Size of Feature: 5 0 0

Reclamation Status: Closed

Explanation: Other - see feature comments

Physical Description of Feature: Portal entrance has been closed and no opening remains. Stacked rocks covering
the closure are in place and no further action is required. The portals are located on
a narrow ledge above a 700’ cliff. Access to the portal is unsafe and they are

GPS INFORMATION

Latitude N/A Altitude (m) N/A
Longitude N/A Accuracy (m) N/A
Time Stamp

Field QC Check Name: Jen Laggan
In-office QC Check Name: Gavin Wagoner

Source:  FeaturelLog RD-32_P0O02_2018-12-13T08_29 53.xml







Photo 1

Direction Facing:

Notes:

Source:  FeaturelLog RD-32_P0O02_2018-12-13T08_29 53.xml







Biological Observation Logs







JACOBS Biological Observation Log

Log Date: 9/21/2017 Time: 13:16

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: 01

Project Number: 693615.RD.05.02

S/N of Geode:

S/N of MicroREM:

Dose Rate: 0 (urem/hr)
GPS LOCATION
Latitude 37.01317105 Altitude (m) 1759
Longitude -110.22271239 Accuracy (m) 6

Time Stamp Sep 21, 2017 01:18:47 PM

HABITAT AND T&E

T&E Species Present?: No

Species Description:
T&E Species Habitat Present?: No
Habitat Description:

General Habitat Description: Mesa Top ShrubRicegrass, Blackbrush, Mormon Tea, Broom Snakeweed, Sand Sage,
BuckwheatsChinle Formation

Wildlife and Avian Species

Observed:
Was Disturbed Vegetation No Feature ID of Disturbed Vegetation:
Observed?:
Was Invasive Vegetation No
Observed?:

Invasives Description:

Source:  Bio_Log_MV_Monument Valley Background No. 1_2017-09-23T09_18 28.xml Page 1 of 2







PHOTOS

Direction Facing: S

Notes: Mesa top HabitatChinle Formation

Direction Facing: E

Notes: Mesa Top HabitatChinle Formation

Field QC Check Name: Maggie Eshleman
In-office QC Check Name: Maggie Eshleman

Source:  Bio_Log_MV_Monument Valley Background No. 1_2017-09-23T09_18 28.xml Page 2 of 2







FCUP Tribal Biological Observation Log

2019-05-18
Morgan King

Log Date:
Logger Name:

14:32
FCUP Navajo Nation

Log Time:
Project Name:

Mine Information

Mine Area:

Mine Area Abbreviation:

Mine Site / Background Area Name:
Mine Site /Background Area Number:
Project Number:

GPS Coordinate:

Rock Door No. 1

RD

Monument Valley Background No. 1 Chinle
01

693615.RD.05.02

-110.25686978664027, 37.03492628501178

Habitat and T&E

T&E Species Present?:
T&E Species Description:

T&E Species Habitat Present?:

T&E Habitat Description:

General Habitat Description:

Wildlife and Avian Species Observed:

Was Disturbed Vegetation Observed?:

Feature ID assigned to Disturbed
Vegetation:

Was Invasive Vegetation Observed?:
Invasive Vegetation Description:

no
No target species observed. See NNHP and USFWS lists for
all species assessed.

yes

Potentially suitable foraging habitat for golden eagle,
ferruginous hawk, and peregrine falcon. Cliffs to south
(100-200 feet high). No hanging gardens present

POTENTIAL BACKGROUND SITE FOR ROCK DOOR (EAST
LOCATION) Steep cliff to south. Blackbrush scrub with
associated Nevada ephedra, rabbitbrush, Utah
serviceberry, single-leaf ash, big sagebrush, rabbitbrush.
Large rocky boulders. Steep slope present.

None

no

Not Applicable

no
Not Applicable







Direction Taken: SW
GPS Coordinate: -110.25616652789051, 37.03508739732996
Photo Comments: Overview of site with cliff to south







Direction Taken: S
GPS Coordinate: -110.25690360527088, 37.034912323955005
Photo Comments: Overview looking up steep slope, rocky boulder field







Direction Taken: S
GPS Coordinate: -110.25707329833868, 37.034792529433105
Photo Comments: Rocky boulder slope







Direction Taken: N
GPS Coordinate: -110.25703239658772, 37.034445306448234
Photo Comments: Black bush scrub habitat

Has a Field QC Check been completed on this form? yes
Field QC Name Morgan King
Has an Office QC Check been completed on this form? Yes
Office QC Name Morgan King







FCUP Tribal Biological Observation Log

2019-05-18
Morgan King

Log Date:
Logger Name:

13:59
FCUP Navajo Nation

Log Time:
Project Name:

Mine Information

Mine Area:

Mine Area Abbreviation:

Mine Site / Background Area Name:
Mine Site /Background Area Number:
Project Number:

GPS Coordinate:

Rock Door No. 1

RD

Monument Valley Background No. 1 Chinle
01

693615.RD.05.02

-110.26074110252816, 37.04393694223844

Habitat and T&E

T&E Species Present?:
T&E Species Description:

T&E Species Habitat Present?:

T&E Habitat Description:

General Habitat Description:

Wildlife and Avian Species Observed:

Was Disturbed Vegetation Observed?:

Feature ID assigned to Disturbed
Vegetation:

Was Invasive Vegetation Observed?:
Invasive Vegetation Description:

no
No target species observed. See NNHP and USFWS lists for
all species assessed.

yes

Potentially suitable foraging habitat for golden eagle,
ferruginous hawk, and peregrine falcon. Cliffs to south
(100-200 feet high). No hanging gardens present

POTENTIAL BACKGROUND SITE FOR ROCK DOOR (MIDDLE
LOCATION) Steep cliff to southwest. Blackbrush scrub with
associated Nevada ephedra, rabbitbrush, Utah
serviceberry, single-leaf ash. Large rocky boulders. Steep
slope present.

Raven, red tailed hawk, cliff swallow, western king bird,
house finch

no
Not Applicable

no
Not Applicable







Direction Taken: SW
GPS Coordinate: -110.26074110252816, 37.043936942238446
Photo Comments: Steep boulder pile at base of cliff







Direction Taken: NE
GPS Coordinate: -110.26157652599214, 37.043504396117605
Photo Comments: Steep boulder pile. Easy access road to site.







Direction Taken: S
GPS Coordinate: -110.26159710148175, 37.04350283293646
Photo Comments: Edge of cliff







Direction Taken: N
GPS Coordinate: -110.26156116061551, 37.04350311763254
Photo Comments: Profile of slope

Has a Field QC Check been completed on this form? yes
Field QC Name Morgan King
Has an Office QC Check been completed on this form? Yes
Office QC Name Morgan King







FCUP Tribal Biological Observation Log

2019-05-18
Morgan King

Log Date:
Logger Name:

13:11
FCUP Navajo Nation

Log Time:
Project Name:

Mine Information

Mine Area:

Mine Area Abbreviation:

Mine Site / Background Area Name:
Mine Site /Background Area Number:
Project Number:

GPS Coordinate:

Rock Door No. 1

RD

Monument Valley Background No. 1 Chinle
01

693615.RD.05.02

-110.2687639971165, 37.045152849117194

Habitat and T&E

T&E Species Present?:
T&E Species Description:

T&E Species Habitat Present?:

T&E Habitat Description:

General Habitat Description:

Wildlife and Avian Species Observed:

Was Disturbed Vegetation Observed?:

Feature ID assigned to Disturbed
Vegetation:

Was Invasive Vegetation Observed?:
Invasive Vegetation Description:

no
No target species observed. See NNHP and USFWS lists for
all species assessed.

yes

Potentially suitable foraging habitat for golden eagle,
ferruginous hawk, and peregrine falcon. Cliffs to south
(100-200 feet high). No hanging gardens present

POTENTIAL BACKGROUND SITE FOR ROCK DOOR (WEST
LOCATION) Steep cliff to south. Blackbrush scrub with
associated Nevada ephedra, rabbitbrush, Utah
serviceberry, and single-leaf ash. Large rocky boulders.

Common raven, red tailed hawk, cliff swallow, western
king bird, house finch

no

Not Applicable

no
Not Applicable







Direction Taken: S
GPS Coordinate: -110.26962157859008, 37.04623832702711
Photo Comments: Overview of background site







Direction Taken: S
GPS Coordinate: -110.26924383606504, 37.045694342850354
Photo Comments: Overview rocky boulder habitat with black bush scrub







Direction Taken: E
GPS Coordinate: -110.26873802458988, 37.04534279590789
Photo Comments: Cliff habitat to east







Direction Taken: N
GPS Coordinate: -110.2688463310394, 37.04512903245479
Photo Comments: Overview of site







Direction Taken: NE
GPS Coordinate: -110.2687925344415, 37.0451769966067
Photo Comments: Cliffs to NE 100-200 feet tall

Has a Field QC Check been completed on this form? yes
Field QC Name Morgan King
Has an Office QC Check been completed on this form? Yes
Office QC Name Morgan King







Gamma Scanning Logs







JACOBS Gamma Scanning Log

Log Date: 9/21/2017 Time: 13:19

Logger Initials: AR Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: 01
Scan Location:
Correlation Plot #:

Filename Suffix:

Filename: MV-BG01-09212017-AR

GAMMA SCAN INFORMATION

Person Operating Backpack: Ashley Rivera

S/N of 2x2: 2x2 #149938 / 44-10 #PR320678
S/N of Mesa/GPS Receiver: Mesa #194819 / Geode #187889

Who else is collecting data on  Chris Poitras
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01339804 Altitude (m) 1725
Longitude -110.22279224 Accuracy (m) 3

Time Stamp Sep 21, 2017 01:20:06 PM

Field QC Check Name: Chris Poitras
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_MV-BG01-20170921-AR.xml







JACOBS Gamma Scanning Log

Log Date: 9/21/2017 Time: 13:15

Logger Initials: CP Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: 01
Scan Location:
Correlation Plot #:

Filename Suffix:

Filename: MV-BG01-09212017-CP

GAMMA SCAN INFORMATION

Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on  Ashley Rivera
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01339635 Altitude (m) 1725
Longitude -110.2227922 Accuracy (m) 3

Time Stamp Sep 21, 2017 01:17:25 PM

Field QC Check Name: Ashley Rivera
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_MV-BG01-20170921-CP.xm|







JACOBS Gamma Scanning Log

Log Date: 11/6/2017 Time: 8:34

Logger Initials: GW Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Mine Site
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-11062017-GW

GAMMA SCAN INFORMATION

Person Operating Backpack: Gavin Wagoner

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851
S/N of Mesa/GPS Receiver: Mesa #194818 / Geode #204060

Who else is collecting data on  Ashley Rivera
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes: PR150851 and 117328 mesa 194818 and 204060

GPS LOCATION

Latitude 37.01658128 Altitude (m) 1556
Longitude -110.21075628 Accuracy (m) 6
Time Stamp Nov 06, 2017 08:38:19 AM

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_MV-MS32-20171106-GW.xml







PHOTOS

Direction Facing: W

Notes: Large cliff in middle of mine site

Latitude N/A Altitude (m) N/A Time Stamp
Longitude N/A Accuracy (m) N/A

Source:  GammaMap_MV-MS32-20171106-GW.xml







JACOBS Gamma Scanning Log

Log Date: 11/8/2017 Time: 8:44

Logger Initials: GW Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Mine Site
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-11082017-GW

GAMMA SCAN INFORMATION

Person Operating Backpack: Gavin Wagoner

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012
S/N of Mesa/GPS Receiver: Mesa #204240 / Geode #204362

Who else is collecting data on  Ashley Rivera
this feature?
Has this feature been Yes
jousl ?:
previously scanned?: ¢ o4 on 11/06/17 by GW and AR
Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01665274 Altitude (m) 1561
Longitude -110.21076249 Accuracy (m) 4.5509996

Time Stamp Nov 08, 2017 08:47:00 AM

Field QC Check Name: Ashley Rivera
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_MV-MS32-20171108-GW.xm|







JACOBS Gamma Scanning Log

Log Date: 11/6/2017 Time: 8:46

Logger Initials: AR Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Mine Site
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-20171106-AR

GAMMA SCAN INFORMATION

Person Operating Backpack: Ashley Rivera

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012
S/N of Mesa/GPS Receiver: Mesa #204240 / Geode #204362

Who else is collecting dataon  Gavin Wagoner
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01664277 Altitude (m) 1558
Longitude -110.21076647 Accuracy (m) 3

Time Stamp Nov 06, 2017 08:49:03 AM

Field QC Check Name: Josh Yount

In-office QC Check Name: Jenna Ramsey

Source:  GammaMap_MV-MS32-20171106-AR.xml







JACOBS Gamma Scanning Log

Log Date: 11/6/2017 Time: 0:30

Logger Initials: GW Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D1-20171106-GW

GAMMA SCAN INFORMATION

Person Operating Backpack: Gavin Wagoner

S/N of 2x2: Other (See Comments)
S/N of Mesa/GPS Receiver: Other (See Comments)

Who else is collecting dataon  Gavin Wagoner
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes: 2x2 117328, PR-150851Mesa 194818, geode 204060

GPS LOCATION

Latitude 37.01661061 Altitude (m) 1556
Longitude -110.21080811 Accuracy (m) 3
Time Stamp Nov 06, 2017 12:32:48 PM

Field QC Check Name: Josh Yount

In-office QC Check Name: Jenna Ramsey

Source:  GammaMap_MV-MS32-D1-20171106-GW.xml







JACOBS Gamma Scanning Log

Log Date: 11/8/2017 Time: 12:46

Logger Initials: GW Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D2-11082017-GW

GAMMA SCAN INFORMATION

Person Operating Backpack: Gavin Wagoner

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012
S/N of Mesa/GPS Receiver: Mesa #204240 / Geode #204362

Who else is collecting data on  Ashley Rivera
this feature?
Has this feature been Yes
iousl 2
previouslv scanned?: o o4 on 11/06/17 by AR
Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01665274 Altitude (m) 1561
Longitude -110.21076249 Accuracy (m) 4.5509996

Time Stamp Nov 08, 2017 08:47:00 AM

Field QC Check Name: Ashley Rivera
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_MV-MS32-D2-20171108-GW.xml







JACOBS Gamma Scanning Log

Log Date: 11/6/2017 Time: 8:43

Logger Initials: AR Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D2-20171106-AR

GAMMA SCAN INFORMATION

Person Operating Backpack: Ashley Rivera

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012
S/N of Mesa/GPS Receiver: Mesa #204240 / Geode #204362

Who else is collecting data on  Ashley Rivera
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01661844 Altitude (m) 1555
Longitude -110.21077014 Accuracy (m) 3

Time Stamp Nov 06, 2017 12:36:32 PM

Field QC Check Name: Josh Yount

In-office QC Check Name: Jenna Ramsey

Source:  GammaMap_MV-MS32-D2-20171106-AR.xm|







JACOBS Gamma Scanning Log

Log Date: 11/8/2017 Time: 12:46

Logger Initials: GW Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D3-11082017-GW

GAMMA SCAN INFORMATION

Person Operating Backpack: Gavin Wagoner

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012
S/N of Mesa/GPS Receiver: Mesa #204240 / Geode #204362

Who else is collecting data on  Ashley Rivera
this feature?
Has this feature been Yes
jousl ?:
previously scanned?: ¢ o4 on 11/06/17 by TA and AR
Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01665274 Altitude (m) 1561
Longitude -110.21076249 Accuracy (m) 4.5509996

Time Stamp Nov 08, 2017 08:47:00 AM

Field QC Check Name: Ashley Rivera
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_MV-MS32-D3-20171108-GW.xml







JACOBS Gamma Scanning Log

Log Date: 11/6/2017 Time: 2:47

Logger Initials: AR Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D3-20171106-AR

GAMMA SCAN INFORMATION

Person Operating Backpack: Ashley Rivera

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012
S/N of Mesa/GPS Receiver: Mesa #204240 / Geode #204362

Who else is collecting dataon  Todd Arrowood
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes: TA and GW also scanned this area

GPS LOCATION

Latitude 37.01662465 Altitude (m) 1558
Longitude -110.21076233 Accuracy (m) 3
Time Stamp Nov 06, 2017 02:54:46 PM

Field QC Check Name: Josh Yount

In-office QC Check Name: Jenna Ramsey

Source:  GammaMap_MV-MS32-D3-20171106-AR.xm|







JACOBS Gamma Scanning Log

Log Date: 11/6/2017 Time: 2:43

Logger Initials: GW Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D3-20171106-GW

GAMMA SCAN INFORMATION

Person Operating Backpack: Gavin Wagoner

S/N of 2x2: Other (See Comments)
S/N of Mesa/GPS Receiver: Other (See Comments)

Who else is collecting data on  Ashley Rivera
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes: AR and TA also scanned this drainageProbe PR150851 and 117328Geode 204060
Mesa 194818

GPS LOCATION

Latitude 37.01663441 Altitude (m) 1558
Longitude -110.21077343 Accuracy (m) 3
Time Stamp Nov 06, 2017 02:52:27 PM

Field QC Check Name: Josh Yount

In-office QC Check Name: Jenna Ramsey

Source:  GammaMap_MV-MS32-D3-20171106-GW.xml







JACOBS Gamma Scanning Log

Log Date: 11/6/2017 Time: 8:43

Logger Initials: TA Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D3-20171106-TA

GAMMA SCAN INFORMATION

Person Operating Backpack: Todd Arrowood

S/N of 2x2: 2x2 #218563 / 44-10 #PR154615
S/N of Mesa/GPS Receiver: Mesa #204721 / Geode #194578

Who else is collecting dataon  Gavin Wagoner
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes: AR and GW also scanned this drainage

GPS LOCATION

Latitude 37.01659189 Altitude (m) 1558
Longitude -110.21075733 Accuracy (m) 11
Time Stamp Nov 06, 2017 08:41:09 AM

Field QC Check Name: Josh Yount

In-office QC Check Name: Jenna Ramsey

Source:  GammaMap_MV-MS32-D3-20171106-TA.xml







JACOBS Gamma Scanning Log

Log Date: 11/8/2017 Time: 8:44

Logger Initials: AR Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D4-11082017-AR

GAMMA SCAN INFORMATION

Person Operating Backpack: Ashley Rivera

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851
S/N of Mesa/GPS Receiver: Mesa #194818 / Geode #204060

Who else is collecting dataon  Gavin Wagoner
this feature?
Has this feature been No
iousl 2
previously scanned?: ¢ 1 od on 11/06/17 by GW and AR
Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01665274 Altitude (m) 1561
Longitude -110.21076249 Accuracy (m) 4.5509996

Time Stamp Nov 08, 2017 08:47:00 AM

Field QC Check Name: Ashley Rivera
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_MV-MS32-D4-20171108-AR.xm|







JACOBS Gamma Scanning Log

Log Date: 11/8/2017 Time: 12:43

Logger Initials: GW Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D4-11082017-GW

GAMMA SCAN INFORMATION

Person Operating Backpack: Gavin Wagoner

S/N of 2x2: 2x2 #190206 / 44-10 #PR295012
S/N of Mesa/GPS Receiver: Mesa #204240 / Geode #204362

Who else is collecting data on  Ashley Rivera
this feature?
Has this feature been No
jousl ?:
previously scanned?: ¢ o4 on 11/06/17 by GW and AR
Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01665274 Altitude (m) 1561
Longitude -110.21076249 Accuracy (m) 4.5509996

Time Stamp Nov 08, 2017 08:47:00 AM

Field QC Check Name: Ashley Rivera
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_MV-MS32-D4-20171108-GW.xml







JACOBS Gamma Scanning Log

Log Date: 11/6/2017 Time: 8:44

Logger Initials: TA Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D4-20171106-TA

GAMMA SCAN INFORMATION

Person Operating Backpack: Todd Arrowood

S/N of 2x2: 2x2 #218563 / 44-10 #PR154615
S/N of Mesa/GPS Receiver: Mesa #204721 / Geode #194578

Who else is collecting dataon  Gavin Wagoner
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01659189 Altitude (m) 1558
Longitude -110.21075733 Accuracy (m) 11

Time Stamp Nov 06, 2017 08:41:09 AM

Field QC Check Name: Josh Yount

In-office QC Check Name: Jenna Ramsey

Source:  GammaMap_MV-MS32-D4-20171106-TA.xml







JACOBS Gamma Scanning Log

Log Date: 11/8/2017 Time: 8:44

Logger Initials: AR Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D5-11082017-AR

GAMMA SCAN INFORMATION

Person Operating Backpack: Ashley Rivera

S/N of 2x2: 2x2 #117328 / 44-10 #PR150851
S/N of Mesa/GPS Receiver: Mesa #194818 / Geode #204060

Who else is collecting data on  Ashley Rivera
this feature?
Has this feature been Yes
iousl 2
previously scanned?: o o4 on 11/06/17 by TA
Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01665274 Altitude (m) 1561
Longitude -110.21076249 Accuracy (m) 4.5509996

Time Stamp Nov 08, 2017 08:47:00 AM

Field QC Check Name: Ashley Rivera
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_MV-MS32-D5-20171108-AR.xm|







JACOBS Gamma Scanning Log

Log Date: 11/6/2017 Time: 8:44

Logger Initials: TA Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D5-20171106-TA

GAMMA SCAN INFORMATION

Person Operating Backpack: Todd Arrowood

S/N of 2x2: 2x2 #218563 / 44-10 #PR154615
S/N of Mesa/GPS Receiver: Mesa #204721 / Geode #194578

Who else is collecting dataon  Gavin Wagoner
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01659189 Altitude (m) 1558
Longitude -110.21075733 Accuracy (m) 11

Time Stamp Nov 06, 2017 08:41:09 AM

Field QC Check Name: Josh Yount

In-office QC Check Name: Jenna Ramsey

Source:  GammaMap_MV-MS32-D5-20171106-TA.xml







JACOBS Gamma Scanning Log

Log Date: 11/6/2017 Time: 8:44

Logger Initials: TA Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Drainage
Correlation Plot #:

Filename Suffix:

Filename: MV-MS32-D6-20171106-TA

GAMMA SCAN INFORMATION

Person Operating Backpack: Todd Arrowood

S/N of 2x2: 2x2 #218563 / 44-10 #PR154615
S/N of Mesa/GPS Receiver: Mesa #204721 / Geode #194578

Who else is collecting dataon  Gavin Wagoner
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes:
GPS LOCATION
Latitude 37.01659189 Altitude (m) 1558
Longitude -110.21075733 Accuracy (m) 11

Time Stamp Nov 06, 2017 08:41:09 AM

Field QC Check Name: Josh Yount

In-office QC Check Name: Jenna Ramsey

Source:  GammaMap_MV-MS32-D6-20171106-TA.xml







JACOBS Gamma Scanning Log

Log Date: 5/10/2018 Time: 10:48

Logger Initials: CP Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site or BG Area?: Mine Site
Mine Site/BG Name: Rock Door No. 1
Mine Site/BG Number: 32
Scan Location: Mine Site
Correlation Plot #:

Filename Suffix:

Filename: RD-MS32-05102018-CP

GAMMA SCAN INFORMATION

Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #125457 / PR118986
S/N of Mesa/GPS Receiver: Mesa #210261 / Geode #204361

Who else is collecting data on  Other
this feature?
Has this feature been Yes
previously scanned?: . .
multiple file names
Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes: Tablet GPS inoperable at time of data collection.

GPS LOCATION

Latitude N/A Altitude (m) N/A
Longitude N/A Accuracy (m) N/A
Time Stamp

Field QC Check Name: Lauren Colliver
In-office QC Check Name: Gavin Wagoner

Source:  GammaMap_RD-MS32-05102018-CP_2018-05-31T16_01_39.xml







PHOTOS

Direction Facing: SW

Notes:

Latitude N/A Altitude (m) N/A Time Stamp
Longitude N/A Accuracy (m) N/A

Source:  GammaMap_RD-MS32-05102018-CP_2018-05-31T16_01_39.xml







JACOBS Gamma Scanning Log

Log Date: 12/15/2017 Time: 7:51

Logger Initials: CP Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site or BG Area?: Correlation Plot
Mine Site/BG Name:
Mine Site/BG Number:
Scan Location:
Correlation Plot #: 01

Filename Suffix:

Filename: RD-CP01-12152017-CP

GAMMA SCAN INFORMATION

Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872
S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on  Chris Poitras
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes: Number of Counts 236

GPS LOCATION

Latitude 37.01703822 Altitude (m) 1556
Longitude -110.21293146 Accuracy (m) 16.687
Time Stamp Dec 15, 2017 08:30:45 AM

Field QC Check Name: Jen Laggan
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_RD-CP01-12152017-CP_2017-12-15T07_52_34.xml







PHOTOS

Direction Facing: E

Notes:

Latitude N/A Altitude (m) N/A Time Stamp
Longitude N/A Accuracy (m) N/A

Source:  GammaMap_RD-CP01-12152017-CP_2017-12-15T07_52_34.xml







JACOBS Gamma Scanning Log

Log Date: 12/15/2017 Time: 7:54

Logger Initials: CP Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site or BG Area?: Correlation Plot
Mine Site/BG Name:
Mine Site/BG Number:
Scan Location:
Correlation Plot #: 02

Filename Suffix:

Filename: RD-CP02-12152017-CP

GAMMA SCAN INFORMATION

Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872
S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on  Chris Poitras
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes: Number of Counts: 203

GPS LOCATION

Latitude 37.01703822 Altitude (m) 1556
Longitude -110.21293146 Accuracy (m) 16.687
Time Stamp Dec 15, 2017 08:30:45 AM

Field QC Check Name: Jen Laggan
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_RD-CP02-12152017-CP_2017-12-15T07_54_35.xml







PHOTOS

Direction Facing: S

Notes:

Latitude N/A Altitude (m) N/A Time Stamp
Longitude N/A Accuracy (m) N/A

Source:  GammaMap_RD-CP02-12152017-CP_2017-12-15T07_54_35.xml







JACOBS Gamma Scanning Log

Log Date: 12/15/2017 Time: 7:52

Logger Initials: CP Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site or BG Area?: Correlation Plot
Mine Site/BG Name:
Mine Site/BG Number:
Scan Location:
Correlation Plot #: 03

Filename Suffix:

Filename: RD-CP03-12152017-CP

GAMMA SCAN INFORMATION

Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872
S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on  Chris Poitras
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 9308 Approximate Min

(com)
9731 Approximate Max

Notes: Number of Counts 215

GPS LOCATION

Latitude 37.01571622 Altitude (m) 1544
Longitude -110.21241658 Accuracy (m) 28.823
Time Stamp Dec 15, 2017 09:01:59 AM

Field QC Check Name: Jen Laggan
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_RD-CP03-12152017-CP_2017-12-15T07_53_02.xml







PHOTOS

Direction Facing: S

Notes:

Latitude N/A Altitude (m) N/A Time Stamp
Longitude N/A Accuracy (m) N/A

Source:  GammaMap_RD-CP03-12152017-CP_2017-12-15T07_53_02.xml







JACOBS Gamma Scanning Log

Log Date: 12/15/2017 Time: 7:53

Logger Initials: CP Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site or BG Area?: Correlation Plot
Mine Site/BG Name:
Mine Site/BG Number:
Scan Location:
Correlation Plot #: 04

Filename Suffix:

Filename: RD-CP04-12152017-CP

GAMMA SCAN INFORMATION

Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872
S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on  Chris Poitras
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 9717 Approximate Min

(com)
10547 Approximate Max

Notes: Number of Counts 201

GPS LOCATION

Latitude 37.01620391 Altitude (m) 1552
Longitude -110.21300356 Accuracy (m) 10.6189995
Time Stamp Dec 15, 2017 09:32:50 AM

Field QC Check Name: Jen Laggan
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_RD-CP04-12152017-CP_2017-12-15T07_53_30.xml







PHOTOS

Direction Facing: NW

Notes:

Latitude N/A Altitude (m) N/A Time Stamp
Longitude N/A Accuracy (m) N/A

Source:  GammaMap_RD-CP04-12152017-CP_2017-12-15T07_53_30.xml







JACOBS Gamma Scanning Log

Log Date: 12/21/2017 Time: 7:53

Logger Initials: CP Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site or BG Area?: Correlation Plot
Mine Site/BG Name:
Mine Site/BG Number:
Scan Location:
Correlation Plot #: 05

Filename Suffix:

Filename: RD-CP05-12212017-CP

GAMMA SCAN INFORMATION

Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872
S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on  Chris Poitras
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 8917 Approximate Min

(com)
9304 Approximate Max

Notes: Number of Counts 210

GPS LOCATION

Latitude 37.01716169 Altitude (m) 1540
Longitude -110.21405444 Accuracy (m) 10.6189995
Time Stamp Dec 15, 2017 10:34:55 AM

Field QC Check Name: Jen Laggan
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_RD-CP05-12152017-CP_2017-12-15T07_54_10.xml







PHOTOS

Direction Facing: S

Notes:

Latitude N/A Altitude (m) N/A Time Stamp
Longitude N/A Accuracy (m) N/A

Source:  GammaMap_RD-CP05-12152017-CP_2017-12-15T07_54_10.xml







JACOBS Gamma Scanning Log

Log Date: 12/15/2017 Time: 7:54

Logger Initials: CP Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site or BG Area?: Correlation Plot
Mine Site/BG Name:
Mine Site/BG Number:
Scan Location:
Correlation Plot #: 06

Filename Suffix:

Filename: RD-CP06-12152017-CP

GAMMA SCAN INFORMATION

Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872
S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on  Chris Poitras
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 11525 Approximate Min

(com)
12655 Approximate Max

Notes: Number of Counts 203Bushes and large boulder prevented full scanning of plot.
Several eroded pieces (approx 2"-6" diameter) of shinarump formation observed.

GPS LOCATION

Latitude 37.01692468 Altitude (m) 1522
Longitude -110.21476586 Accuracy (m) 13.653
Time Stamp Dec 15,2017 11:11:08 AM

Field QC Check Name: Jen Laggan
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_RD-CP06-12152017-CP_2017-12-15T07_55_03.xml







PHOTOS

Direction Facing: S

Notes:

Latitude N/A Altitude (m) N/A Time Stamp
Longitude N/A Accuracy (m) N/A

Source:  GammaMap_RD-CP06-12152017-CP_2017-12-15T07_55_03.xml







JACOBS Gamma Scanning Log

Log Date: 12/15/2017 Time: 7:55

Logger Initials: CP Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site or BG Area?: Correlation Plot
Mine Site/BG Name:
Mine Site/BG Number:
Scan Location:
Correlation Plot #: 07

Filename Suffix:

Filename: RD-CP07-12152017-CP

GAMMA SCAN INFORMATION

Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872
S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on  Chris Poitras
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 12328 Approximate Min

(com)
13115 Approximate Max

Notes: Number of Counts 203

GPS LOCATION

Latitude 37.01709657 Altitude (m) 1559
Longitude -110.21541182 Accuracy (m) 15.17
Time Stamp Dec 15,2017 11:31:03 AM

Field QC Check Name: Jen Laggan
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_RD-CP07-12152017-CP_2017-12-15T07_55_37.xml







PHOTOS

Direction Facing: W

Notes:

Latitude N/A Altitude (m) N/A Time Stamp
Longitude N/A Accuracy (m) N/A

Source:  GammaMap_RD-CP07-12152017-CP_2017-12-15T07_55_37.xml







JACOBS Gamma Scanning Log

Log Date: 12/15/2017 Time: 7:55

Logger Initials: CP Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site or BG Area?: Correlation Plot
Mine Site/BG Name:
Mine Site/BG Number:
Scan Location:
Correlation Plot #: 08

Filename Suffix:

Filename: RD-CP08-12152017-CP

GAMMA SCAN INFORMATION

Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872
S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on  Chris Poitras
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes: Number of Counts 204

GPS LOCATION

Latitude 37.01691615 Altitude (m) 1552
Longitude -110.21547508 Accuracy (m) 19.720999
Time Stamp Dec 15, 2017 12:01:29 PM

Field QC Check Name: Jen Laggan
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_RD-CP08-12152017-CP_2017-12-15T07_56_10.xml







PHOTOS

Direction Facing: E

Notes:

Latitude N/A Altitude (m) N/A Time Stamp
Longitude N/A Accuracy (m) N/A

Source:  GammaMap_RD-CP08-12152017-CP_2017-12-15T07_56_10.xml







JACOBS Gamma Scanning Log

Log Date: 12/15/2017 Time: 7:56

Logger Initials: CP Project: FCUP Navajo Nation

MINE AREA INFORMATION

Mine Area: Monument Valley - Rock Door No. 1
Mine Area Abbreviation: RD
Mine Site or BG Area?: Correlation Plot
Mine Site/BG Name:
Mine Site/BG Number:
Scan Location:
Correlation Plot #: 09

Filename Suffix:

Filename: RD-CP09-12152017-CP

GAMMA SCAN INFORMATION

Person Operating Backpack: Chris Poitras

S/N of 2x2: 2x2 #176952 / 44-10 #PR321872
S/N of Mesa/GPS Receiver: Mesa #204724 / Geode #204294

Who else is collecting data on  Chris Poitras
this feature?
Has this feature been No
previously scanned?:

Gamma Count: 0 Approximate Min

(com) .
0 Approximate Max

Notes: Number of Counts 201Bushes prevented full scan of plot

GPS LOCATION

Latitude 37.01725618 Altitude (m) 1556
Longitude -110.21511121 Accuracy (m) 19.720999
Time Stamp Dec 15, 2017 12:25:26 PM

Field QC Check Name: Jen Laggan
In-office QC Check Name: Ashley Rivera

Source:  GammaMap_RD-CP09-12152017-CP_2017-12-15T07_56_45.xml







PHOTOS

Direction Facing: W

Notes:

Latitude N/A Altitude (m) N/A Time Stamp
Longitude N/A Accuracy (m) N/A

Source:  GammaMap_RD-CP09-12152017-CP_2017-12-15T07_56_45.xml







JACOBS FCUP Tribal Gamma Scanning Log

Scan Date: 2019-06-05 Scan Time: 17:03

Logger Initials: cp Project Name: FCUP Navajo Nation
Mine Information

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Scan Area: Background Area

Mine Site / Background Area Name: Rock Door No. 1 Background No. 2 Colluvium

Mine Site /Background Area Number: 02

Scan Location: Not Applicable

Filename Suffix (if applicable): Not Applicable

Gamma Filename: RD-BG02-06052019-CP
Scan Information

Person Operating Backpack: Chris Poitras

Serial Number of 2x2: 218559/PR357749

Serial Number of Mesa/GPS Receiver: 204724/221771

Are there multiple files for this Drainage, Haul Road, yes
Mine Site, or Background Area?:

Is the date and/or collector of the other files known?: vyes

Who collected the other files?: Josh Yount

Previous Scan Date: 2019-06-05

Previous Scan Filename: RD-BG02-06062019-JY

GPS Coordinate: -110.25630237603076, 37.0398391589732
Notes: New background area. Correct area

selection not available in form. File ID: RD-
BG02-06062019-CP







Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Gamma Scanning Log

Scan Date: 2019-06-05 Scan Time: 17:11

Logger Initials: JY Project Name: FCUP Navajo Nation
Mine Information

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Scan Area: Background Area

Mine Site / Background Area Name: Rock Door No. 1 Background No. 2 Colluvium

Mine Site /Background Area Number: 02

Scan Location: Not Applicable

Filename Suffix (if applicable): Not Applicable

Gamma Filename: RD-BG02-06052019-)Y
Scan Information

Person Operating Backpack: Josh Yount

Serial Number of 2x2: 218564/PR154617

Serial Number of Mesa/GPS Receiver: 225212/228147

Are there multiple files for this Drainage, Haul Road, yes
Mine Site, or Background Area?:

Is the date and/or collector of the other files known?: vyes

Who collected the other files?: Chris Poitras

Previous Scan Date: 2019-06-05

Previous Scan Filename: RD-BG02-06062019-CP

GPS Coordinate: -110.25625954330629,
37.039866463154745

Notes: New background area. Correct area

selection not available in form. Form ID:RD-
BG02-06062019-JY







Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Gamma Scanning Log

Scan Date: 2019-10-03 Scan Time: 12:49

Logger Initials: JY Project Name: FCUP Navajo Nation
Mine Information

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Scan Area: Mine Site

Mine Site / Background Area Name: Rock Door No. 1

Mine Site /Background Area Number: 32

Scan Location: Mine Site

Filename Suffix (if applicable): Not Applicable

Gamma Filename: RD-MS32-10032019-JY
Scan Information

Person Operating Backpack: Josh Yount

Serial Number of 2x2: 282973, PR373553

Serial Number of Mesa/GPS Receiver: 210263, 194578

Are there multiple files for this Drainage, Haul Road, yes
Mine Site, or Background Area?:

Is the date and/or collector of the other files known?: no
GPS Coordinate: -110.21327408448464, 37.0174523867617
Notes: Area was scanned in 2017.







Has a Field QC Check been completed on this form? yes

Field QC Name Gavin Wagoner
Has an Office QC Check been completed on this form? Yes

Office QC Name Natalie Dowdy







Soil Sampling and Boring Logs







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 10:19

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 001

Sample ID: SS-MV-B1-001-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-001-11062017_2017-11-08T07_22_47.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 7 (urem/hr)
Static Count: 10094 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01344848 Altitude (m) 1742
Longitude -110.22282448 Accuracy (m) 12.136
Time Stamp Nov 06, 2017 10:27:08 AM

Source:  SurfaceSoil_SS-MV-B1-001-11062017_2017-11-08T07_22_47.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-001-11062017_2017-11-08T07_22_47.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-001-11062017_2017-11-08T07_22_47.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 10:31

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 002

Sample ID: SS-MV-B1-002-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-002-11062017_2017-11-08T07_23_44.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 8 (urem/hr)
Static Count: 7949 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01333059 Altitude (m) 1738
Longitude -110.22264979 Accuracy (m) 6.068
Time Stamp Nov 06, 2017 10:33:10 AM

Source:  SurfaceSoil_SS-MV-B1-002-11062017_2017-11-08T07_23_44.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-002-11062017_2017-11-08T07_23_44.xml|







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-002-11062017_2017-11-08T07_23_44.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 10:36

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 003

Sample ID: SS-MV-B1-003-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-003-11062017_2017-11-08T07_25_43.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments Duplicate sample collected at 1038
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 7 (urem/hr)
Static Count: 8195 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01322957 Altitude (m) 1703
Longitude -110.22248098 Accuracy (m) 19.720999
Time Stamp Nov 06, 2017 10:36:44 AM

Source:  SurfaceSoil_SS-MV-B1-003-11062017_2017-11-08T07_25_43.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-003-11062017_2017-11-08T07_25_43.xml|







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP
QA/QC Sample ID:  SS-MV-B1-003-11062017-DUP
QA/QC Sample Time: 10:38

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-003-11062017_2017-11-08T07_25_43.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 10:40

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 004

Sample ID: SS-MV-B1-004-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-004-11062017_2017-11-08T07_28 _17.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 7 (urem/hr)
Static Count: 7679 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01333684 Altitude (m) 1723
Longitude -110.22249694 Accuracy (m) 19.720999
Time Stamp Nov 06, 2017 10:41:34 AM

Source:  SurfaceSoil_SS-MV-B1-004-11062017_2017-11-08T07_28 _17.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-004-11062017_2017-11-08T07_28_17.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: MS
QA/QC Sample ID:  SS-MV-B1-004-11062017-MS
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-004-11062017_2017-11-08T07_28 _17.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 10:44

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 005

Sample ID: SS-MV-B1-005-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-005-11062017_2017-11-08T07_29_10.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 8 (urem/hr)
Static Count: 8782 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.013194 Altitude (m) 1727
Longitude -110.22265106 Accuracy (m) 15.17
Time Stamp Nov 06, 2017 10:44:56 AM

Source:  SurfaceSoil_SS-MV-B1-005-11062017_2017-11-08T07_29_10.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-005-11062017_2017-11-08T07_29_10.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-005-11062017_2017-11-08T07_29_10.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 10:47

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 006

Sample ID: SS-MV-B1-006-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-006-11062017_2017-11-08T07_31_21.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 8 (urem/hr)
Static Count: 8376 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01327551 Altitude (m) 1736
Longitude -110.22280102 Accuracy (m) 13.653
Time Stamp Nov 06, 2017 10:47:49 AM

Source:  SurfaceSoil_SS-MV-B1-006-11062017_2017-11-08T07_31_21.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-006-11062017_2017-11-08T07_31_21.xml|







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-006-11062017_2017-11-08T07_31_21.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 10:50

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 007

Sample ID: SS-MV-B1-007-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-007-11062017_2017-11-08T07_32_16.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 9 (urem/hr)
Static Count: 8211 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01311451 Altitude (m) 1734
Longitude -110.2228099 Accuracy (m) 10.6189995
Time Stamp Nov 06, 2017 10:50:59 AM

Source:  SurfaceSoil_SS-MV-B1-007-11062017_2017-11-08T07_32_16.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-007-11062017_2017-11-08T07_32_16.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-007-11062017_2017-11-08T07_32_16.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 10:52

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 008

Sample ID: SS-MV-B1-008-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-008-11062017_2017-11-08T07_33_21.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 7 (urem/hr)
Static Count: 8154 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01315984 Altitude (m) 1722
Longitude -110.22268994 Accuracy (m) 7.585
Time Stamp Nov 06, 2017 10:54:34 AM

Source:  SurfaceSoil_SS-MV-B1-008-11062017_2017-11-08T07_33_21.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-008-11062017_2017-11-08T07_33_21.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-008-11062017_2017-11-08T07_33_21.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 10:56

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 009

Sample ID: SS-MV-B1-009-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-009-11062017_2017-11-08T07_34_22.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 7 (urem/hr)
Static Count: 7405 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01309295 Altitude (m) 1743
Longitude -110.22264129 Accuracy (m) 15.17
Time Stamp Nov 06, 2017 10:57:18 AM

Source:  SurfaceSoil_SS-MV-B1-009-11062017_2017-11-08T07_34_22.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-009-11062017_2017-11-08T07_34_22.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-009-11062017_2017-11-08T07_34_22.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:00

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 010

Sample ID: SS-MV-B1-010-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-010-11062017_2017-11-08T07_35_08.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 8 (urem/hr)
Static Count: 10210 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01318532 Altitude (m) 1721
Longitude -110.2225523 Accuracy (m) 22.755
Time Stamp Nov 06, 2017 11:03:18 AM

Source:  SurfaceSoil_SS-MV-B1-010-11062017_2017-11-08T07_35_08.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-010-11062017_2017-11-08T07_35_08.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-010-11062017_2017-11-08T07_35_08.xml







JACOBS  Ssub-Surface Soil Sampling Log: Hand Tools

Log Date: 5/10/2018 Time: 12:11

Name: Natalie Dowdy Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02

Sample Location: Background (Subsurface)

Not Sampled (NS)

If not sampled, describe:
Depth (ft): O -0
Sample Number: 010

Sample ID: SB-MV-B1-010-NS-05102018
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed in the
area. Signs may have been vandalized and may not be readable. Many times, only the post remains.
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the
immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet
wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features
should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SubSurface_Soil_SB-MV-B1-010-0.0-0.0-05102018 2018-05-12T14_07_15.xml







SAMPLE INFORMATION

Select Geologic Unit:

Two times the background comparison value for this unit is: (cpm)

Sample Interval: Not Sampled (ft)
Sample Crew's Initials:
Soil Boring Comments:

Soil Name:
(USCS Group Symbol)

Soil Color:

Comments No sample collected due to bedrock. Not enough soil mantle to reach a depth of 1.0-1.5 ft.
(Odor, Cementation, etc.) Attempted at 3 different locations.

S/N of 2x2:

S/N of Mesa/GPS:

S/N of MicroREM:
Static Count: Not Applicable (com)

Is this the Deepest sample v,
collected at this location?:

Reason Boring was  Refusal Encountered
Terminated:
Was Refusal Encountered?: Yes

Is Bedrock Suspected?: Yes
Attempt #1 Bedrock Depth (in): 6
Attempt #2 Bedrock Depth (in):
Attempt #1 Refusal Depth (in):
Attempt #2 Refusal Depth (in):
Attempt #3 Refusal Depth (in):
Waste Rock Interval Observed (in): -
[] Static Count is below 2X Background Value

Sampled for Primary  Not Applicable
COPCs?:

Sampled for Secondary Not Applicable

COPCs?:
[ ] MS/MSD on secondary COPCs only

[] Duplicate on secondary COPCs only

[l Location saved on Mesa

Notes:
GPS LOCATION
Latitude 37.01305381 Altitude (m) 1733
Longitude -110.22251307 Accuracy (m) 4.5509996

Time Stamp May 10, 2018 12:11:46 PM

Source:  SubSurface_Soil_SB-MV-B1-010-0.0-0.0-05102018 2018-05-12T14_07_15.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SubSurface_Soil_SB-MV-B1-010-0.0-0.0-05102018_2018-05-12T14_07_15.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No
QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:

QA/QC Sample Time:
QA/QC Sample Type:

QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Gavin Wagoner

Source:  SubSurface_Soil_SB-MV-B1-010-0.0-0.0-05102018 2018-05-12T14_07_15.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:04

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 011

Sample ID: SS-MV-B1-011-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-011-11062017_2017-11-08T07_35_47.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 11 (urem/hr)
Static Count: 10474 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01304148 Altitude (m) 1718
Longitude -110.2224757 Accuracy (m) 9.101999
Time Stamp Nov 06, 2017 11:06:38 AM

Source:  SurfaceSoil_SS-MV-B1-011-11062017_2017-11-08T07_35_47.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-011-11062017_2017-11-08T07_35_47.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-011-11062017_2017-11-08T07_35_47.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:09

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 012

Sample ID: SS-MV-B1-012-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-012-11062017_2017-11-08T07_36_33.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 8 (urem/hr)
Static Count: 9142 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01304089 Altitude (m) 1726
Longitude -110.2226484 Accuracy (m) 24.272
Time Stamp Nov 06, 2017 11:09:27 AM

Source:  SurfaceSoil_SS-MV-B1-012-11062017_2017-11-08T07_36_33.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-012-11062017_2017-11-08T07_36_33.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-012-11062017_2017-11-08T07_36_33.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:13

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 013

Sample ID: SS-MV-B1-013-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-013-11062017_2017-11-08T07_37_21.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 8 (urem/hr)
Static Count: 8333 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01309273 Altitude (m) 1718
Longitude -110.22282334 Accuracy (m) 12.136
Time Stamp Nov 06, 2017 11:14:12 AM

Source:  SurfaceSoil_SS-MV-B1-013-11062017_2017-11-08T07_37_21.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-013-11062017_2017-11-08T07_37_21.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP
QA/QC Sample ID:  SS-MV-B1-013-11062017-DUP
QA/QC Sample Time:

QA/QC Sample Type: MSD
QA/QC Sample ID:  SS-MV-B1-013-11062017-MSD
QA/QC Sample Time:

QA/QC Sample Type: MSD
QA/QC Sample ID:  SS-MV-B1-013-11062017-MSD
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-013-11062017_2017-11-08T07_37_21.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:20

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 014

Sample ID: SS-MV-B1-014-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-014-11062017_2017-11-08T07_38_01.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 8 (urem/hr)
Static Count: 8296 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01309492 Altitude (m) 1724
Longitude -110.22293639 Accuracy (m) 13.653
Time Stamp Nov 06, 2017 11:20:38 AM

Source:  SurfaceSoil_SS-MV-B1-014-11062017_2017-11-08T07_38_01.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-014-11062017_2017-11-08T07_38_01.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-014-11062017_2017-11-08T07_38_01.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:24

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 015

Sample ID: SS-MV-B1-015-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-015-11062017_2017-11-08T07_38_40.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments EB collected at 1125
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 9 (urem/hr)
Static Count: 8505 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01294815 Altitude (m) 1717
Longitude -110.22289594 Accuracy (m) 21.237999
Time Stamp Nov 06, 2017 11:24:51 AM

Source:  SurfaceSoil_SS-MV-B1-015-11062017_2017-11-08T07_38_40.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-015-11062017_2017-11-08T07_38_40.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: EB
QA/QC Sample ID: EB-A1-11062017
QA/QC Sample Time: 11:25

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-015-11062017_2017-11-08T07_38_40.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:27

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 016

Sample ID: SS-MV-B1-016-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-016-11062017_2017-11-08T07_39_25.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 8 (urem/hr)
Static Count: 7908 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01290541 Altitude (m) 1726
Longitude -110.22274979 Accuracy (m) 7.585
Time Stamp Nov 06, 2017 11:27:58 AM

Source:  SurfaceSoil_SS-MV-B1-016-11062017_2017-11-08T07_39_25.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-016-11062017_2017-11-08T07_39_25.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-016-11062017_2017-11-08T07_39_25.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:30

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 017

Sample ID: SS-MV-B1-017-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-017-11062017_2017-11-08T07_40_14.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 9 (urem/hr)
Static Count: 8154 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01304323 Altitude (m) 1731
Longitude -110.22273666 Accuracy (m) 13.653
Time Stamp Nov 06, 2017 11:31:50 AM

Source:  SurfaceSoil_SS-MV-B1-017-11062017_2017-11-08T07_40_14.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-017-11062017_2017-11-08T07_40_14.xml|







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-017-11062017_2017-11-08T07_40_14.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:35

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 018

Sample ID: SS-MV-B1-018-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-018-11062017_2017-11-08T07_41_03.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 8 (urem/hr)
Static Count: 8533 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01295177 Altitude (m) 1721
Longitude -110.22256124 Accuracy (m) 9.101999
Time Stamp Nov 06, 2017 11:36:15 AM

Source:  SurfaceSoil_SS-MV-B1-018-11062017_2017-11-08T07_41_03.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-018-11062017_2017-11-08T07_41_03.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-018-11062017_2017-11-08T07_41_03.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:39

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 019

Sample ID: SS-MV-B1-019-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-019-11062017_2017-11-08T07_41_46.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 8 (urem/hr)
Static Count: 9117 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01287948 Altitude (m) 1739
Longitude -110.22252129 Accuracy (m) 16.687
Time Stamp Nov 06, 2017 11:39:29 AM

Source:  SurfaceSoil_SS-MV-B1-019-11062017_2017-11-08T07_41_46.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-019-11062017_2017-11-08T07_41_46.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-019-11062017_2017-11-08T07_41_46.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:43

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 020

Sample ID: SS-MV-B1-020-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-020-11062017_2017-11-08T07_42_30.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 9 (urem/hr)
Static Count: 7358 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01292849 Altitude (m) 1724
Longitude -110.22248974 Accuracy (m) 6.068
Time Stamp Nov 06, 2017 11:43:55 AM

Source:  SurfaceSoil_SS-MV-B1-020-11062017_2017-11-08T07_42_30.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-020-11062017_2017-11-08T07_42_30.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-020-11062017_2017-11-08T07_42_30.xml







JACOBS  Ssub-Surface Soil Sampling Log: Hand Tools

Log Date: 5/10/2018 Time: 12:03

Name: Natalie Dowdy Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02

Sample Location: Background (Subsurface)

Not Sampled (NS)

If not sampled, describe:
Depth (ft): O -0
Sample Number: 020

Sample ID: SB-MV-B1-020-NS-05102018
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed in the
area. Signs may have been vandalized and may not be readable. Many times, only the post remains.
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the
immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet
wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features
should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SubSurface_Soil_SB-MV-B1-020-0.0-0.0-05102018 2018-05-12T14_05_50.xml







SAMPLE INFORMATION

Select Geologic Unit:

Two times the background comparison value for this unit is: (cpm)

Sample Interval: Not Sampled (ft)
Sample Crew's Initials:
Soil Boring Comments:

Soil Name:
(USCS Group Symbol)

Soil Color:

Comments No sample collected due to bedrock. Not enough soil mantle to reach a depth of 1.0-1.5 ft.
(Odor, Cementation, etc.) Attempted at 3 different locations.

S/N of 2x2:

S/N of Mesa/GPS:

S/N of MicroREM:
Static Count: Not Applicable (com)

Is this the Deepest sample v,
collected at this location?:

Reason Boring was  Refusal Encountered
Terminated:
Was Refusal Encountered?: Yes

Is Bedrock Suspected?: Yes
Attempt #1 Bedrock Depth (in): 6
Attempt #2 Bedrock Depth (in):
Attempt #1 Refusal Depth (in):
Attempt #2 Refusal Depth (in):
Attempt #3 Refusal Depth (in):
Waste Rock Interval Observed (in): -
[] Static Count is below 2X Background Value

Sampled for Primary  Not Applicable
COPCs?:

Sampled for Secondary Not Applicable

COPCs?:
[ ] MS/MSD on secondary COPCs only

[] Duplicate on secondary COPCs only

[l Location saved on Mesa

Notes:
GPS LOCATION
Latitude 37.01288626 Altitude (m) 1731
Longitude -110.22251775 Accuracy (m) 4.5509996

Time Stamp May 10, 2018 12:04:45 PM

Source:  SubSurface_Soil_SB-MV-B1-020-0.0-0.0-05102018 2018-05-12T14_05_50.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SubSurface_Soil_SB-MV-B1-020-0.0-0.0-05102018 _2018-05-12T14_05_50.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No
QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:

QA/QC Sample Time:
QA/QC Sample Type:

QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Gavin Wagoner

Source:  SubSurface_Soil_SB-MV-B1-020-0.0-0.0-05102018 2018-05-12T14_05_50.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:47

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 021

Sample ID: SS-MV-B1-021-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-021-11062017_2017-11-08T07_43_10.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 7 (urem/hr)
Static Count: 6145 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01291567 Altitude (m) 1716
Longitude -110.22260159 Accuracy (m) 9.101999
Time Stamp Nov 06, 2017 11:47:57 AM

Source:  SurfaceSoil_SS-MV-B1-021-11062017_2017-11-08T07_43_10.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-021-11062017_2017-11-08T07_43_10.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-021-11062017_2017-11-08T07_43_10.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:50

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 022

Sample ID: SS-MV-B1-022-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-022-11062017_2017-11-08T07_43_56.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 6 (urem/hr)
Static Count: 5069 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01291262 Altitude (m) 1723
Longitude -110.22271184 Accuracy (m) 7.585
Time Stamp Nov 06, 2017 11:51:07 AM

Source:  SurfaceSoil_SS-MV-B1-022-11062017_2017-11-08T07_43_56.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-022-11062017_2017-11-08T07_43_56.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-022-11062017_2017-11-08T07_43_56.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:53

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 023

Sample ID: SS-MV-B1-023-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-023-11062017_2017-11-08T07_44_45.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 7 (urem/hr)
Static Count: 6668 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01295976 Altitude (m) 1719
Longitude -110.22270727 Accuracy (m) 25.789
Time Stamp Nov 06, 2017 11:54:59 AM

Source:  SurfaceSoil_SS-MV-B1-023-11062017_2017-11-08T07_44_45.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-023-11062017_2017-11-08T07_44_45.xml|







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: DUP
QA/QC Sample ID:  SS-MV-B1-023-11062017-DUP
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-023-11062017_2017-11-08T07_44_45.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 11:58

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 024

Sample ID: SS-MV-B1-024-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-024-11062017_2017-11-08T07_45_24.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 8 (urem/hr)
Static Count: 8051 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01293458 Altitude (m) 1721
Longitude -110.22280628 Accuracy (m) 12.136
Time Stamp Nov 06, 2017 11:58:53 AM

Source:  SurfaceSoil_SS-MV-B1-024-11062017_2017-11-08T07_45_24.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-024-11062017_2017-11-08T07_45_24.xml|







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-024-11062017_2017-11-08T07_45_24.xml







JACOBS  Ssub-Surface Soil Sampling Log: Hand Tools

Log Date: 5/10/2018 Time: 11:55

Name: Natalie Dowdy Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02

Sample Location: Background (Subsurface)

Not Sampled (NS)

If not sampled, describe:
Depth (ft): O -0
Sample Number: 024

Sample ID: SB-MV-B1-024-NS-05102018
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed in the
area. Signs may have been vandalized and may not be readable. Many times, only the post remains.
Review aerial photography for evidence of a long and relatively narrow corridor which transcends the
immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100 feet
wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or other
anthropogenic features are present. The presence of outhouse pits, mine vents, and other features
should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SubSurface_Soil_SB-MV-B1-024-0.0-0.0-05102018 2018-05-12T14_04_58.xml







SAMPLE INFORMATION

Select Geologic Unit:

Two times the background comparison value for this unit is: (cpm)

Sample Interval: Not Sampled (ft)
Sample Crew's Initials:
Soil Boring Comments:

Soil Name:
(USCS Group Symbol)

Soil Color:

Comments No sample collected due to bedrock. Not enough soil mantle to reach a depth of 1.0-1.5 ft.
(Odor, Cementation, etc.) Attempted at 3 different locations.

S/N of 2x2:

S/N of Mesa/GPS:

S/N of MicroREM:
Static Count: Not Applicable (com)

Is this the Deepest sample v,
collected at this location?:

Reason Boring was  Refusal Encountered
Terminated:
Was Refusal Encountered?: Yes

Is Bedrock Suspected?: Yes
Attempt #1 Bedrock Depth (in): 6
Attempt #2 Bedrock Depth (in):
Attempt #1 Refusal Depth (in):
Attempt #2 Refusal Depth (in):
Attempt #3 Refusal Depth (in):
Waste Rock Interval Observed (in): -
[] Static Count is below 2X Background Value

Sampled for Primary  Not Applicable
COPCs?:

Sampled for Secondary Not Applicable

COPCs?:
[ ] MS/MSD on secondary COPCs only

[] Duplicate on secondary COPCs only

[l Location saved on Mesa

Notes:
GPS LOCATION
Latitude 37.01286578 Altitude (m) 1727
Longitude -110.22294447 Accuracy (m) 4.5509996

Time Stamp May 10, 2018 12:00:07 PM

Source:  SubSurface_Soil_SB-MV-B1-024-0.0-0.0-05102018 2018-05-12T14_04_58.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SubSurface_Soil_SB-MV-B1-024-0.0-0.0-05102018 _2018-05-12T14_04_58.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: No
QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:

QA/QC Sample Time:
QA/QC Sample Type:

QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Gavin Wagoner

Source:  SubSurface_Soil_SB-MV-B1-024-0.0-0.0-05102018 2018-05-12T14_04_58.xml







JACOBS Characterization Surface Soil Sampling Log

Log Date: 11/6/2017 Time: 12:02

Name: Dan Fillipi Project: FCUP Navajo Nation

MINE INFORMATION

Mine Area: Monument Valley
Mine Area Abbreviation: MV
Mine Site or BG Area?: Background Area
Mine Site/BG Name: Monument Valley Background No. 1 Chinle
Mine Site/BG Number: MV
Project Number: 693615.RD.05.02
Sample Location: Background (Surface)

Sample Number: 025

Sample ID: SS-MV-B1-025-11062017
(] split Sample Provided to U.S. EPA?

Comments:

UTILITY INFORMATION

** DO NOT PROCEED WITH SAMPLING UNLESS BLUE STAKE HAS BEEN CONFIRMED **

Blue Stakes?: Yes

1. Perform inspection of the background reference area or mine site, including the following:
Survey roads or paths leading into the area for signage indicating utilities have been installed
in the area. Signs may have been vandalized and may not be readable. Many times, only the
post remains.

Review aerial photography for evidence of a long and relatively narrow corridor which
transcends the immediate area with no apparent terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be from 20 to 100
feet wide and may look like a fire road or property line. Vegetation may have grown up since the
installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may have served
residential or industrial facilities.

4. From the exterior; examine buildings, shops, structures associated with mining and processing
activities to determine if any utilities; natural gas, propane, electrical, water, fuel oil, gasoline, or
other anthropogenic features are present. The presence of outhouse pits, mine vents, and other
features should also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team
6. Record findings in daily field notes and the sampling log

Evidence of Utilities No
present at feature?

Type of Utility(ies):

Source:  SurfaceSoil_SS-MV-B1-025-11062017_2017-11-08T07_46_13.xml







SAMPLE INFORMATION

Sample Interval: 0-0.5 (ft)
Other Interval:
Explanation:
Sample Crew's Initials: DF, JY, CP

Soil Name: Silt (ML)
(USCS Group Symbol)

Soil Color: 7.5YR5/4

Comments EB-A2 collected at 1205
(Odor, Cementation, etc.)

[ ] Bedrock within 6 inches of surface
[ ] MS/MSD on secondary COPCs only
[ ] Duplicate on secondary COPCs only
S/N of 2x2: 2x2 #176952 / 44-10 #PR288465
S/N of Mesa/GPS: Mesa #204724 / Geode #204294
S/N of MicroREM: MicroREM #1898
Dose Rate: 8 (urem/hr)
Static Count: 7642 (cpm)

[] Location saved on Mesa

GPS LOCATION

Latitude 37.01280948 Altitude (m) 1714
Longitude -110.22299889 Accuracy (m) 12.136
Time Stamp Nov 06, 2017 12:03:02 PM

Source:  SurfaceSoil_SS-MV-B1-025-11062017_2017-11-08T07_46_13.xml







PHOTOS

Photo of Sample in Jar

Photo of Area where Sample was Taken

Source:  SurfaceSoil_SS-MV-B1-025-11062017_2017-11-08T07_46_13.xml







** SAMPLE QA/QC - Verify in Office against COC **

QA/QC Sample Taken?: Yes

QA/QC Sample Type: EB
QA/QC Sample ID: EB-A2-11062017
QA/QC Sample Time: 12:05

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

QA/QC Sample Type:
QA/QC Sample ID:
QA/QC Sample Time:

Field QC Check Name: Josh Yount
In-office QC Check Name: Ashley Rivera

Source:  SurfaceSoil_SS-MV-B1-025-11062017_2017-11-08T07_46_13.xml







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 09:18

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 001

Sample ID: SS-RD-B2-001-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 5YR5/6
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 7

Static Count (cpm): 9749

Sample GPS Coordinates: -110.21211005578355, 37.00764640965912







Direction Taken: SE
GPS Coordinate: -110.21211005578355, 37.00764640965912
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.25686910831368, 37.03515419198735
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 09:34

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 002

Sample ID: SS-RD-B2-002-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 5YR5/6
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 9

Static Count (cpm): 10742

Sample GPS Coordinates: -110.2568628734321, 37.03504425019699







Direction Taken: E
GPS Coordinate: -110.2568628734321, 37.03504425019699
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.25690133756164, 37.03501965716768
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 09:42

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 003

Sample ID: SS-RD-B2-003-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 5YR5/6
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 9

Static Count (cpm): 8446

Sample GPS Coordinates: -110.25696672274852, 37.03482167376489







Direction Taken: S
GPS Coordinate: -110.25696672274852, 37.03482167376489
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.256961280108, 37.03478160473227

Photo Comments:

Primary COPC? Not Applicable
Primary MS: SS-RD-B2-003-06072019-MS 09:42
Primary MSD:  SS-RD-B2-003-06072019-MSD 09:42
Field Duplicate: SS-RD-B2-003-06072019-DUP 09:45

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes
Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes







Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 09:51

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 004

Sample ID: SS-RD-B2-004-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 5YR5/6
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 10

Static Count (cpm): 8618

Sample GPS Coordinates: -110.25693274057214, 37.03448757081003







Direction Taken: S
GPS Coordinate: -110.25693274057214, 37.03448757081003
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.25691568077592, 37.03445331681046
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 09:59

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 005

Sample ID: SS-RD-B2-005-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 5YR5/6
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 11

Static Count (cpm): 7982

Sample GPS Coordinates: -110.25702502763872, 37.034258241811735







Direction Taken: S
GPS Coordinate: -110.25702502763872, 37.034258241811735
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.25705696972412, 37.03423107839451
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-10-04 Time: 12:05

Logger: Natalie Dowdy Project Name: FCUP Navajo Nation
Matrix: Subsurface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background No. 2 Colluvium
Mine Site or Background Area Number: 2

Project Number: 693615CH.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 1.0

Sample Bottom Depth (ft): 1.5

Sample Number: 005

Sample ID: SB-RD-B2-005-1.0-1.5-10042019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log no

Evidence of Utilities present at feature?

Sample Details

Geologic Unit:

Two times the background comparison value

for this unit (cpm):

Sample Interval:

Sample Crew’s Initials:

USCS Group Name:

USCS Classification:

Munsell Color:

Comments:

Serial Number of 2x2

Serial Number of Mesa / GPS Receiver:

Location Saved on Mesa with Submeter
Accuracy?

Static Count (cpm):
Sample GPS Coordinates:

Is this the Deepest sample collected at this
location?

Boring Termination Information

Reason Boring was Terminated:

Was Refusal Encountered?

Is Bedrock Suspected?

First Attempt — Bedrock Depth (ft):
Second Attempt — Bedrock Depth (ft):
First Attempt — Refusal Depth (ft):
Second Attempt — Refusal Depth (ft):
Third Attempt — Refusal Depth (ft):

Top of Observed Waste Rock Interval (ft):

Bottom of Observed Waste Rock Interval (ft):

no

Colluvium
28800.0

1.0-15
ND JY
GP-GM

Poorly-graded gravel with silt and sand (GP-GM)

2.5YR/3/4

Not Applicable
262328, PR357755
225212, 204060
yes

9937
-110.2561508449826, 37.039733327512614
yes

Static Count less than 2X Background
yes
yes
14
1.5

Not Applicable
Not Applicable







Direction Taken: N
GPS Coordinate: -110.2561508449826, 37.039733327512614
Photo Comments:







Direction Taken: E
GPS Coordinate: -110.2569741250387, 37.03424999068607
Photo Comments:

Primary COPC? yes

Secondary COPC? no

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 10:06

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 006

Sample ID: SS-RD-B2-006-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 2.5Y6/4
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 12

Static Count (cpm): 10850

Sample GPS Coordinates: -110.2572560075654, 37.03444748829726







Direction Taken: W
GPS Coordinate: -110.2572560075654, 37.03444748829726
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.25718843346708, 37.034431026941355
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 10:20

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 007

Sample ID: SS-RD-B2-007-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 5YR5/6
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 12

Static Count (cpm): 9117

Sample GPS Coordinates: -110.25748387799024, 37.034328636242314







Direction Taken: S
GPS Coordinate: -110.25748387799024, 37.034328636242314
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.25739707449208, 37.0343369869093
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 10:25

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 008

Sample ID: SS-RD-B2-008-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 5YR5/6
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 11

Static Count (cpm): 9589

Sample GPS Coordinates: -110.2575718273734, 37.03446605614436







Direction Taken: S
GPS Coordinate: -110.2575718273734, 37.03446605614436
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.2575550015489, 37.03445291619356
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 10:31

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 009

Sample ID: SS-RD-B2-009-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 2.5Y6/4
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? yes

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 12

Static Count (cpm): 10871

Sample GPS Coordinates: -110.25773139140205, 37.03440102715011







Direction Taken: S
GPS Coordinate: -110.25773139140205, 37.03440102715011
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.257704322555, 37.03439698720029
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 10:38

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 010

Sample ID: SS-RD-B2-010-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 2.5YR6/4
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? yes

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 14

Static Count (cpm): 10648

Sample GPS Coordinates: -110.25769498213069, 37.03454915595252







Direction Taken: S
GPS Coordinate: -110.25769498213069, 37.03454915595252
Photo Comments:







Direction Taken: S
GPS Coordinate: -110.25769624983154, 37.03455355279922
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 10:44

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 011

Sample ID: SS-RD-B2-011-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 5YR5/6
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 14

Static Count (cpm): 8882

Sample GPS Coordinates: -110.2575001573594, 37.03459728515804







Direction Taken: S
GPS Coordinate: -110.2575001573594, 37.03459728515804
Photo Comments:







Direction Taken: N
GPS Coordinate: -110.25749007034356, 37.03457639969211
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 10:50

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 012

Sample ID: SS-RD-B2-012-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 5YR5/6
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 12

Static Count (cpm): 10356

Sample GPS Coordinates: -110.25730591066076, 37.034613389161834







Direction Taken: S
GPS Coordinate: -110.25730591066076, 37.034613389161834
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.2572892919066, 37.03460215909403
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-10-04 Time: 12:22

Logger: Natalie Dowdy Project Name: FCUP Navajo Nation
Matrix: Subsurface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background No. 2 Colluvium
Mine Site or Background Area Number: 2

Project Number: 693615CH.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 1.0

Sample Bottom Depth (ft): 1.5

Sample Number: 012

Sample ID: SB-RD-B2-012-1.0-1.5-10042019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log no

Evidence of Utilities present at feature?

Sample Details

Geologic Unit:

Two times the background comparison value

for this unit (cpm):

Sample Interval:

Sample Crew’s Initials:

USCS Group Name:

USCS Classification:

Munsell Color:

Comments:

Serial Number of 2x2

Serial Number of Mesa / GPS Receiver:

Location Saved on Mesa with Submeter
Accuracy?

Static Count (cpm):
Sample GPS Coordinates:

Is this the Deepest sample collected at this
location?

Boring Termination Information

Reason Boring was Terminated:

Was Refusal Encountered?

Is Bedrock Suspected?

First Attempt — Bedrock Depth (ft):
Second Attempt — Bedrock Depth (ft):
First Attempt — Refusal Depth (ft):
Second Attempt — Refusal Depth (ft):
Third Attempt — Refusal Depth (ft):

Top of Observed Waste Rock Interval (ft):

Bottom of Observed Waste Rock Interval (ft):

no

Colluvium
28800.0

1.0-15
ND JY
GP-GM

Poorly-graded gravel with silt and sand (GP-GM)

2.5YR/3/4

Not Applicable
262328, PR357755
225212, 204060
yes

8676
-110.25614865830836, 37.03973818663564
yes

Static Count less than 2X Background
yes
no

1.5
0.0
0.0
Not Applicable
Not Applicable







Direction Taken: S
GPS Coordinate: -110.25614865830836, 37.03973818663564
Photo Comments:







Direction Taken: E
GPS Coordinate: -110.25729269851028, 37.03462815039546
Photo Comments:

Primary COPC? yes

Secondary COPC? no

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 10:56

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 013

Sample ID: SS-RD-B2-013-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 5YR5/6
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 14

Static Count (cpm): 8738

Sample GPS Coordinates: -110.25712625285, 37.034638586565







Direction Taken: S
GPS Coordinate: -110.25712625285, 37.034638586565
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.25715550653231, 37.03465422325864
Photo Comments:

Primary COPC? Not Applicable
Field Duplicate: SS-RD-B2-013-06072019-DUP 10:59

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 11:04

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 014

Sample ID: SS-RD-B2-014-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 5YR5/6
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 13

Static Count (cpm): 9933

Sample GPS Coordinates: -110.25715592656478, 37.03472635151023







Direction Taken: S
GPS Coordinate: -110.25715592656478, 37.03472635151023
Photo Comments:







Direction Taken: N
GPS Coordinate: -110.25718886366832, 37.03475419799873
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 11:10

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 015

Sample ID: SS-RD-B2-015-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 5YR5/6
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 12

Static Count (cpm): 8750

Sample GPS Coordinates: -110.25732997939063, 37.03476039398465







Direction Taken: S
GPS Coordinate: -110.25732997939063, 37.03476039398465
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.25733520194837, 37.03476445313729
Photo Comments:

Primary COPC? Not Applicable
Equipment Blank: SS-RD-B2-015-06072019-EB 12:30

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy







JACOBS FCUP Tribal Soil Sampling Log

Date: 2019-06-07 Time: 11:15

Logger: Chris Poitras Project Name: FCUP Navajo Nation
Matrix: Surface Soil Sample Method/Tools:  Hand Tools

Mine Area: Rock Door No. 1

Mine Area Abbreviation: RD

Mine Site or Background Area? Background Area

Mine Site or Background Area Name: Rock Door No. 1 Background Reference Area
Mine Site or Background Area Number: 2

Project Number: 693615.RD.05.02

Sample Location: Background

Location Number: Not Applicable

Was this location able to be sampled? yes

Sample Top Depth (ft): 0.0

Sample Bottom Depth (ft): 0.5

Sample Number: 016

Sample ID: SS-RD-B2-016-06072019

Split Sample Provided to EPA? no

Blue Stakes? yes

1. Perform inspection of the background reference area or mine site, including yes
the following:

e Survey roads or paths leading into the area for signage indicating utilities
have been installed in the area. Signs may have been vandalized and
may not be readable. Many times, only the post remains.

e Review aerial photography for evidence of a long and relatively narrow
corridor which transcends the immediate area with no apparent
terminus.

2. Examine the area for evidence of clearing. Utility rights of ways (ROW) can be  yes
from 20 to 100 feet wide and may look like a fire road or property line.
Vegetation may have grown up since the installation obscuring the ROW.

3. Examine the site for evidence of primary or secondary power lines which may yes
have served residential or industrial facilities.







4. From the exterior; examine buildings, shops, structures associated with yes
mining and processing activities to determine if any utilities; natural gas,

propane, electrical, water, fuel oil, gasoline, or other anthropogenic features are
present. The presence of outhouse pits, mine vents, and other features should

also be considered during the physical survey

5. Other site specific improvements observed by the CH2M team no

6. Record findings in daily field notes and the sampling log yes

Evidence of Utilities present at feature? no
Sample Details

Geologic Unit: Not Applicable

Two times the background comparison value
for this unit (cpm):

Sample Interval: 0.0-0.5

Sample Crew’s Initials: CP, JY

USCS Group Name: SW-SM

USCS Classification: Well-graded sand with silt and gravel (SW-SM)
Munsell Color: 2.5YR6/4
Comments: Not Applicable
Bedrock Encountered within 6 inches of

Surface? no

Serial Number of 2x2 218559/PR357749
Serial Number of MicroREM: 2079

Serial Number of Mesa / GPS Receiver: 204724/221771
Location Saved on Mesa with Submeter yes

Accuracy?

Dose Rate (nrem/hr): 8

Static Count (cpm): 10164

Sample GPS Coordinates: -110.25745247594904, 37.034830918869424







Direction Taken: S
GPS Coordinate: -110.25745247594904, 37.034830918869424
Photo Comments:







Direction Taken: NW
GPS Coordinate: -110.25746551146143, 37.03486126655795
Photo Comments:

Primary COPC? Not Applicable

Secondary COPC? Not Applicable

Has a Field QC Check been completed on this form? yes

Field QC Name Josh Yount
Has an Office QC Check been completed on this form? yes

Office QC Name Natalie Dowdy











