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Environmental Restoration Group, Inc.
8809 Washington St NE, Suite 150
Albuquerque, NM 87113

ph: (505) 298-4224

www.ERGoffice.com

TECHNICAL MEMORANDUM

To: Bruce Norquist (RGR) Date: July 29, 2020
From: Randy Whicker (ERG) Project: Mt. Taylor Mine
Direct: 970-556-1174 Task(s): Radiological Construction Support

Cc: Chuck Farr (ERG)

Subject: Confirmatory radiological survey results for MWTU Pond 4 following remedial excavations.

Dear Mr. Norquist,

This Technical Memorandum provides the results of radiological survey measurements and soil sampling
performed to verify that excavation of historically contaminated sediments at the bottom of Pond #4 in
the Mine Water Treatment Unit (MWTU) at the Mt. Taylor Mine achieved compliance with the soil cleanup
level for radium-226 concentration. The cleanup level is specified by the New Mexico Environment
Department (NMED) in mine reactivation conditions under Discharge Permit DP-61, and by the New
Mexico Mining and Minerals Division (MMD) under Mine Permit CI002RE. This work was conducted in
the spring of 2020 in a manner consistent with previous radiological verification surveys of Ponds 3 and 2
as conducted in 2018 and 2019 under the Phase 1 mine reactivation conditions of DP-61 and Mine Permit
C1002RE. The data in this transmittal support a conclusion that compliance with the Ra-226 cleanup level
in Pond 4 was achieved.

Please let me know if you have questions or need more information.

Regards,
Randy Whicket, CHP

Radiation Safety Officer
Mt. Taylor Mine

€ERG

Environmental Restoration Group, Inc.
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113

Email: RandyWhicker@ergoffice.com
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Radiological Final Status Survey of MWTU Pond 4

1. Introduction

The Mt. Taylor Mine (Site) is an underground uranium mine near San Mateo, New Mexico. Gulf Mineral
Resources Company (Gulf) acquired the property and began mine development in 1971. Ore production
occurred between 1979 — 1982, and after a transfer of ownership to Chevron Resources Company
(Chevron) in 1985, production resumed through 1990. Rio Grande Resources (RGR) acquired the mine
and other Chevron property in 1991 and in 1999 the Mine entered standby status under Mine Permit
C1002RE with MMD. Discharge Permit DP-61 with the New Mexico Environment Department (NMED)
was renewed in 2015 to accommodate the planned return to active mine status, and on December 29,
2017, the Mine Permit was changed to an active status. On December 3, 2019, RGR notified MMD and
NMED of intentions to begin the Site closeout/closure process.

As part of Mine reactivation activities, RGR was required to clean out, regrade and synthetically line eight
(8) existing ponds that collectively function as a Mine Water Treatment Unit (MWTU), along with two
existing stormwater retention ponds. In accordance with permit requirements, in 2018 contaminated
sediments in MWTU Pond 3 and the South Stormwater Pond were cleaned out and analytically verified to
meet the approved cleanup level for radium-226 (Ra-226), followed by installation of a new synthetic liner
system with leak detection technology in Pond 3, and an engineered clay liner in the South Stormwater
Pond. In 2019, contaminated sediments in MWTU Pond 2 were also cleaned out, verified to meet the
Ra-226 cleanup level, and a new liner system with leak detection was installed.

Contaminated sediments from the remaining MWTU Ponds were cleaned out in 2019 under the Phase |
reactivation project, and in the spring of 2020 radiological surveys were performed to verify compliance
with the cleanup level for Ra-226. A delay in performing final status surveys (FSS) after the initial cleanup
was necessitated by technical and safety issues related to winter weather conditions, and in some cases,
additional delays in obtaining final analytical results from the lab were necessary due to additional
remediation and/or re-sampling of locations where the initial FSS sample did not meet the release
criterion. This Technical Memorandum provides final results of radiological survey measurements and
sampling performed to verify that excavation of contaminated sediments at the bottom of MWTU Pond
4 has resulted in compliance with the Ra-226 cleanup level.

2. Cleanup Level for Pond Sediments

NMED guidance specifies a standard for Ra-226 of 5 picocuries per gram (pCi/g) above the background
concentration for existing uranium mines in New Mexico (NMED, 2016). A background concentration for
Ra-226 of 1.8 pCi/g was approved for the Mount Taylor Mine in 2012 by NMED. Therefore, the calculated
gross cleanup level (inclusive of background) for Ra-226 is equal to 6.8 pCi/g (equivalent to 5 pCi/g above
background).
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3. Methods

The radiological survey and sampling methods used in 2018 and 2019 to guide excavation of
contaminated sediments in Ponds 2 and 3, and to subsequently verify compliance with the Ra-226
cleanup level as part of mine reactivation efforts, were also used in 2020 for the FSS of Pond 4. The
approach was based on a combination of gamma radiation surveys and soil sampling. A GPS-based
gamma radiation survey across Controlled Areas at the Mine property was conducted before Mine
reactivation construction work was initiated in the spring of 2018 (Figure 1). Prior to this initial remedial
construction work, the highest gamma exposure rates at the Site were located above contaminated
sediments at the bottom of various MWTU ponds. Because elevated gamma radiation from terrestrial
sources largely occurs as a result of elevated Ra-226 concentrations in surface material, a site-specific
statistical correlation between gamma readings and Ra-226 concentrations in surface soil was developed
(Figure 2). This enabled use of gamma radiation measurements to guide the depth of remedial excavation
based on a gamma cutoff goal derived in part from the gamma/Ra-226 correlation.

Mt. Taylor Shielded Correlation
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Figure 1: Gamma radiation levels prior to initiation of Mine  Figure 2: Statistical correlation between gamma

reactivation construction work in 2018. radiation and Ra-226 levels in surface soil (top) and
potential gamma cutoff values at the Ra-226 cleanup
level (bottom).
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The correlation data in Figure 2 were collected to the extent possible at site locations with relatively flat
topography and uniform Ra-226 levels, and where the confounding effects of gamma “shine” from
adjacent soil contamination was minimized. To help mitigate gamma shine effects, a specially designed
lead shield was used for gamma measurements within the MWTU ponds. However, the ponds have steep
side slopes, gamma shine is prevalent, and radiological conditions for gamma measurements inside of
the ponds are not fully represented by those used to develop the shielded gamma/Ra-226 correlation.
To address this issue, and as previously reported (ERG, 2018), the shielded gamma cutoff value was
qualitatively modified for use in the ponds to ensure compliance with the Ra-226 cleanup level without
requiring excavation of more material than necessary. As a general guideline, a lead-shielded gamma
cutoff goal of 10,000 counts per minute (CPM) has proven effective for guiding the depth of excavation
in the MWTU ponds, and this gamma cutoff was used to guide remedial excavations in Pond 4, followed
by confirmatory Final Status Survey (FSS) soil sampling at spatially representative locations.

4. Pond 4 FSS Results

A shielded count rate at or below the 10,000 CPM gamma cutoff goal was achieved across the vast
majority of excavated Pond 4 surfaces (Figure 3). Small, localized exceptions occurred in materials near
northern inlet/outlet hydraulic control structures as it was not possible to meet the gamma cutoff without
compromising the structural integrity of the berm supporting these structures. Final status soil sampling
results across Pond 4 are shown in Figure 4 and numerically tabulated in Table 1.

In cases where a given FSS soil sample was predicted to exceed the cleanup level based on onsite screening
measurements taken inside of a low-background, lead-shielded counting well, a composite sample was
subsequently collected across a 100 m? area centered on the original discrete location to determine
compliance with the spatial requirements of the cleanup level (an average Ra-226 concentration of 6.8
pCi/g across any 100 m? area).

In cases where the offsite lab reported a result for a discrete FSS sample that exceeded the cleanup level,
follow-up gamma measurements were used to determine the need for further excavation and/or
composite sampling as described above. All FSS samples (both discrete and composite) were sent to the
offsite commercial laboratory for quantitative Ra-226 analysis. As shown in Figure 4 and numerically
tabulated in Table 1, final analytical results for all FSS sampling locations in Pond 4 were below the 6.8
pCi/g cleanup level for Ra-226 (Table 1).

5. Conclusions

The radiological Final Status Survey data presented in this Technical Memorandum document that
following remedial excavations, compliance with the 6.8 pCi/g cleanup level for Ra-226 concentrations in
surface material was achieved across the vast majority of excavated surfaces within MWTU Pond 4.
Potential exceptions occurred near the northern inlet/outlet hydraulic control structures as it was not
possible to meet the gamma cutoff value without compromising the structural integrity of the berm
supporting these structures.
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Individual survey results are displayed as interpolated color mixtures

Figure 3: Final status shielded gamma radiation survey results after completion of remedial

excavations in Pond 4.

based on the discrete color values shown in the legend.
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Figure 4: Final status soil sampling results after completion of remedial

excavations in Pond 4.

Individual survey results are displayed as

interpolated color mixtures based on the discrete color values shown in the

legend.

Table 1: FSS radioanalytical results for sediment/soil samples in MWTU Pond 4.

Loclal;lon Latitude Longitude Sm:cline)p & Sample Date (I;ac;:)s*
P4-1 35.34412574 | -107.6364792 0-15 4/2/2020 3.1
P4-2 35.34412702 | -107.6362327 0-15 3/25/2020 0.9
P4-3 35.3439114 | -107.6364934 0-15 5/27/2020 4.1
P4-4 35.34391388 | -107.6363084 0-15 3/25/2020 3.8
P4-5 35.34389788 | -107.6361062 0-15 5/27/2020 4.2
P4-6 35.34371108 | -107.6365315 0-15 3/25/2020 1.2
P4-7 35.34375379 | -107.6362320 0-15 5/27/2020 1.8
P4-8 35.34351789 | -107.6364958 0-15 3/25/2020 0.9
P4-9 35.34349451 | -107.6360708 0-15 4/2/2020 4.5
P4-10 35.34362867 | -107.6359949 0-15 3/24/2020 3.0
P4-11 35.34346192 | -107.6357729 0-15 5/27/2020 2.2

"Ra-226 Cleanup Level = 6.8 pCi/g
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Environmental Restoration Group, Inc.
8809 Washington St NE, Suite 150
Albuquerque, NM 87113

ph: (505) 298-4224

www.ERGoffice.com

TECHNICAL MEMORANDUM

To: Bruce Norquist (RGR) Date: July 31, 2020
From: Randy Whicker (ERG) Project: Mt. Taylor Mine
Direct: 970-556-1174 Task(s): Radiological Construction Support

Cc: Chuck Farr (ERG)

Subject: Confirmatory radiological survey results for MWTU Pond 5 following remedial excavations.

Dear Mr. Norquist,

This Technical Memorandum provides the results of radiological survey measurements and soil sampling
performed to verify that excavation of historically contaminated sediments at the bottom of Pond #5 in
the Mine Water Treatment Unit (MWTU) at the Mt. Taylor Mine achieved compliance with the soil cleanup
level for radium-226 concentration. The cleanup level is specified by the New Mexico Environment
Department (NMED) in the conditions for mine reactivation under Discharge Permit DP-61, and by the
New Mexico Mining and Minerals Division (MMD) under Mine Permit C1002RE. This work was conducted
in the spring of 2020 in a manner consistent with previous radiological verification surveys of Ponds 3 and
2 as conducted in 2018 and 2019 under the Phase 1 mine reactivation conditions of DP-61 and Mine
Permit C1002RE. The data in this transmittal support a conclusion that compliance with the Ra-226
cleanup level in Pond 5 was achieved.

Please let me know if you have questions or need more information.

Regards,
Randy Whicket, CHP

Radiation Safety Officer
Mt. Taylor Mine

€ERG

Environmental Restoration Group, Inc.
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113

Email: RandyWhicker@ergoffice.com
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Radiological Final Status Survey of MWTU Pond 5

1. Introduction

The Mt. Taylor Mine (Site) is an underground uranium mine near San Mateo, New Mexico. Gulf Mineral
Resources Company (Gulf) acquired the property and began mine development in 1971. Ore production
occurred between 1979 — 1982, and after a transfer of ownership to Chevron Resources Company
(Chevron) in 1985, production resumed through 1990. Rio Grande Resources (RGR) acquired the mine
and other Chevron property in 1991 and in 1999 the Mine entered standby status under Mine Permit
C1002RE with MMD. Discharge Permit DP-61 with the New Mexico Environment Department (NMED)
was renewed in 2015 to accommodate the planned return to active mine status, and on December 29,
2017, the Mine Permit was changed to an active status. On December 3, 2019, RGR notified MMD and
NMED of intentions to begin the Site closeout/closure process.

As part of Mine reactivation activities, RGR was required to clean out, regrade and synthetically line eight
(8) existing ponds that collectively function as a Mine Water Treatment Unit (MWTU), along with two
existing stormwater retention ponds. In accordance with permit requirements, in 2018 contaminated
sediments in MWTU Pond 3 and the South Stormwater Pond were cleaned out and analytically verified to
meet the approved cleanup level for radium-226 (Ra-226), followed by installation of a new synthetic liner
system with leak detection technology in Pond 3, and an engineered clay liner in the South Stormwater
Pond. In 2019, contaminated sediments in MWTU Pond 2 were also cleaned out, verified to meet the
Ra-226 cleanup level, and a new liner system with leak detection was installed.

Contaminated sediments from the remaining MWTU Ponds were cleaned out in 2019 under the Phase |
reactivation project, and in the spring of 2020 radiological surveys were performed to verify compliance
with the cleanup level for Ra-226. A delay in performing final status surveys (FSS) after the initial cleanup
was necessitated by technical and safety issues related to winter weather conditions, and in some cases,
additional delays in obtaining final analytical results from the lab were necessary due to additional
remediation and/or re-sampling of locations where the initial FSS sample did not meet the release
criterion. This Technical Memorandum provides final results of radiological survey measurements and
sampling performed to verify that excavation of contaminated sediments at the bottom of MWTU Pond
5 has resulted in compliance with the Ra-226 cleanup level.

2. Cleanup Level for Pond Sediments

NMED guidance specifies a standard for Ra-226 of 5 picocuries per gram (pCi/g) above the background
concentration for existing uranium mines in New Mexico (NMED, 2016). A background concentration for
Ra-226 of 1.8 pCi/g was approved for the Mount Taylor Mine in 2012 by NMED. Therefore, the calculated
gross cleanup level (inclusive of background) for Ra-226 is equal to 6.8 pCi/g (equivalent to 5 pCi/g above
background).
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3. Methods

The radiological survey and sampling methods used in 2018 and 2019 to guide excavation of
contaminated sediments in Ponds 2 and 3, and to subsequently verify compliance with the Ra-226
cleanup level as part of mine reactivation efforts, were also used in 2020 for the FSS of Pond 5. The
approach was based on a combination of gamma radiation surveys and soil sampling. A GPS-based
gamma radiation survey across Controlled Areas at the Mine property was conducted before Mine
reactivation construction work was initiated in the spring of 2018 (Figure 1). Prior to this initial remedial
construction work, the highest gamma exposure rates at the Site were located above contaminated
sediments at the bottom of various MWTU ponds. Because elevated gamma radiation from terrestrial
sources largely occurs as a result of elevated Ra-226 concentrations in surface material, a site-specific
statistical correlation between gamma readings and Ra-226 concentrations in surface soil was developed
(Figure 2). This enabled use of gamma radiation measurements to guide the depth of remedial excavation
based on a gamma cutoff goal derived in part from the gamma/Ra-226 correlation.

Mt. Taylor Shielded Correlation
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Figure 1: Gamma radiation levels prior to initiation of Mine  Figure 2: Statistical correlation between gamma

reactivation construction work in 2018. radiation and Ra-226 levels in surface soil (top) and
potential gamma cutoff values at the Ra-226 cleanup
level (bottom).
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MWTU Pond 7 — Radiological Final Status Survey Results RGR Mt. Taylor Mine

3. Methods

The radiological survey and sampling methods used in 2018 and 2019 to guide excavation of
contaminated sediments in Ponds 2 and 3 and to subsequently verify compliance with the Ra-226 cleanup
level as part of mine reactivation efforts, also used in 2020 for the FSS of Pond 7. The approach was based
on a combination of gamma radiation surveys and soil sampling. A GPS-based gamma radiation survey
across Controlled Areas at the Mine property was conducted before Mine reactivation construction work
was initiated in the spring of 2018 (Figure 1). Prior to initiation of this construction work in 2018, the
highest gamma exposure rates at the Site were located above contaminated sediments at the bottom of
various MWTU ponds. Because elevated gamma radiation from terrestrial sources largely occurs as a
result of elevated Ra-226 concentrations in surface material, a site-specific statistical correlation between
gamma readings and Ra-226 concentrations in surface soil was developed (Figure 2). This enabled use of
gamma radiation measurements to guide the depth of remedial excavation based on a gamma cutoff goal
derived in part from the gamma/Ra-226 correlation.

Figure 1: Gamma radiation levels prior to initiation of Mine | |Figure 2: Statistical correlation between gamma
reactivation construction work in 2018. radiation and Ra-226 levels in surface soil (top) and

potential gamma cutoff values at the Ra-226 cleanup
level (bottom).
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The correlation data in Figure 2 were collected to the extent possible at site locations with relatively flat
topography and uniform Ra-226 levels, and where the confounding effects of gamma “shine” from
adjacent soil contamination was minimized. To help mitigate gamma shine effects, a specially designed
lead shield was used for gamma measurements within the MWTU ponds. However, the ponds have steep
side slopes, gamma shine is prevalent, and radiological conditions for gamma measurements inside of
the ponds are not fully represented by those used to develop the shielded gamma/Ra-226 correlation.
To address this issue, and as previously reported (ERG, 2018), the shielded gamma cutoff value was
qualitatively modified for use in the ponds to ensure compliance with the Ra-226 cleanup level without
requiring excavation of more material than necessary. As a general guideline, a lead-shielded gamma
cutoff goal of 10,000 counts per minute (CPM) has proven effective for guiding the depth of excavation
in the MWTU ponds, and this gamma cutoff was used to guide remedial excavations in Pond 7, followed
by confirmatory Final Status Survey (FSS) soil sampling at spatially representative locations.

4. Pond 7 FSS Results

A shielded gamma count rate at or below the 10,000 CPM cutoff goal was achieved across the vast
majority of excavated Pond 7 surfaces (Figure 3). Small, localized exceptions occurred in materials near
the west inlet/outlet hydraulic control structure as it was not possible to meet the gamma cutoff without
compromising the structural integrity of the berm supporting these structures. Final status soil sampling
results across Pond 7 are shown in Figure 4 and numerically tabulated in Table 1.

In cases where a given FSS soil sample was predicted to exceed the cleanup level based on onsite screening
measurements taken inside of a low-background, lead-shielded counting well, a composite sample was
subsequently collected across a 100 m? area centered on the original discrete location to determine
compliance with the spatial requirements of the cleanup level (an average Ra-226 concentration of 6.8
pCi/g across any 100 m? area).

In cases where the offsite lab reported a result for a discrete FSS sample that exceeded the cleanup level,
follow-up gamma measurements were used to determine the need for further excavation and/or
composite sampling as described above. All FSS samples (both discrete and composite) were sent to the
offsite commercial laboratory for quantitative Ra-226 analysis. As shown in Figure 4 and numerically
tabulated in Table 1, final results for all soil/sediment sampling locations were below the 6.8 pCi/g cleanup
level for Ra-226.

5. Conclusions

The radiological Final Status Survey data presented in this Technical Memorandum document that
following remedial excavations, compliance with the 6.8 pCi/g cleanup level for Ra-226 concentrations in
surface material was achieved across the vast majority of excavated surfaces within MWTU Pond 7.
Potential exceptions occurred near the existing west inlet/outlet hydraulic control structure as it was not
possible to meet the gamma cutoff value without compromising the structural integrity of the berm
supporting this structure.
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