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This memorandum documents the U.S. Environmental Protection Agency's (EPA) performance, determinations,
and approval of the United Nuclear Corporation (UNC) Superfund Site (Site) Fifth Five-Year Review (FYR)
under Section 121(c) of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), 42 U.S. Code Section 9621(c), as provided in the attached Fifth FYR Report. The Site is located in
McKinley County, New Mexico.

Summary of the Fifth Five-Year Review Report

The Site was listed on the National Priorities List (NPL) on September 9, 1983. The Remedial Investigation and
the Feasibility Study were completed in August 1988. The Record of Decision (“ROD”) for the Site’s first
operable unit' (“OU1”) was signed on September 30, 1988. Site cleanu under the OU1 ROD was completed and
documented in the Preliminary Close-out Report; which was signed on September 28, 1998.

This is the Fifth FYR of the Site. The purpose of a five-year review is to evaluate the imp]émentation and
performance of a remedy in order to determine if the remedy is or will be protective of human health and the
environment. The triggering action for this review was the signing of the Fourth FYR report on September 27,
2013.

The Site is located 17 miles northeast of Gallup and on the southern border of the Navajo Nation. The Site is
.comprised of the former ore processing mill facilities and a byproduct material (tailings) disposal area (hereinafter °
the Tailings Disposal Area or TDA). The Tailings Disposal Area is comprised of three covered tailings
containment cells and two covered borrow pits:

At the Site, there are two agencies with overlapping jurisdiction—EPA and the U.S. Nuclear Regulatory
Commission (NRC). As stated in a 1988 Memorandum of Undetstanding (MOU) between EPA and NRC, NRC
assumed the role of lead regulatory agency for the Tailings Disposal Area reclamation and for the surface area
closure activities at the Site. At the same time, acting under the 1988 OU1 ROD, EPA developed and
implemented its own Site action requirements for ground water contamination outside of the Tailings Disposal
Area, in accordance with CERCLA and the National Qil and Hazardous Substances Pollution Contingency Plan

(NCP).

To summarize, until recently, NRC generally addressed the surface of the Site and the TDA, while EPA addressed
ground water and reviewed and commented on NRC action. On September 29, 2013, however, EPA issued
another Site ROD, calling for the disposal of waste from the Northeast Church Rock Mine Site (NECR Site), at
the United Nuclear Corporation Superfund Site, which is separate from the NECR Site. EPA refers to this waste
disposal action as Operable Unit 2 (OU2) or the Surface Soil Operable Unit. To complete the OU2 remedy, EPA
will be coordinating with. NRC. In fact, EPA’s implementation of the OU2 remedy is contingent.on the NRC
approval of a license amendment for the Site Tailings Disposal Area.” :

UNC is the primary responsible party for both the United Nuclear Corporation Site and the NECR Site. In
September 1997, UNC became a wholly-owned indirect subsidiary of the General Electric Company (GE).

! Operable unit means a discrete action that comprises an incremental step toward comprehensively addressing Superfund site

problems. The cleanup of a Superfund site can be divided into a number of operable units, depending on the complexity of

the problems associated with the site. 40 CFR § 300.5. In September 1983, the ROD was not referred to as the OU1 ROD,

- because it was not until-2013 that EPA decided to have more than one operable unit at the Site. _
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Collectively these parties are referred to in this FYR as “UNC/GE.” UNC/GE have been working cooperatively

with EPA at the Site under an EPA administrative order for OU1. Under a separate administrative order on

consent, UNC/GE have been developing a Remedial Design for the implementation of the remedy under the OU2 -
' ROD. : '

The recommendations from the 2013 FYR, along with a description of the actions that have been taken in
response to those recommendations, and a description of the outcome of those actlons are presented in Section 3.0
of this 2018 FYR.

Environmental Indicators

Human, Exposure Status: Current Human Exposure Controlled

Contaminated Ground Water Status: Contaminated Ground Water Migration Not Under Control.
Site-Wide Ready for Reuse: No

Actions Needed
The following actions should be taken for the remedy to be protective in the long term:

e Determine if changes in Applicable or Relevant and Appropriate Requirements (ARARs), MCLs in
particular, warrant a change in Remediation Goals for the remedy to remain protective. |

¢ Evaluate the current extraction pumping in Zone 3 to determine whether it is effective at controlling
contaminant migration from the Site. In particular, the upgradient well series (i.e., RW-series) should be
evaluated to determine whether it is drawing in'background water (i.e., water that came from '
contaminated mine discharge, but that was not contaminated by tailings from the UNC mill) from the
west. : '

_® Continue efforts to minimize northward advancement of the Zone 3 ground water that has been impacted
by. contaminants that seeped from Site tailings. These efforts should forestall contamination of aquifers -
underlying Navajo land where drinking water wells may be installed in the future. As patt of these efforts,
where practicable, extraction of contaminated ground water from Zone 3 should be continued in the
northernmost extraction wells. These northern wells are located at the leading edge of the ground water
that has been impacted by contammants that seeped from Site tailings. Evaluate expanded use of Natural
Attenuation. '

.o Renew efforts with stakeholders (e.g., the Navajo Nation and local residents) to establish Institutional .

"~ Controls (ICs) that will restrict the use of contaminated ground water on Navajo, Tribal Trust, and Indian
Allotment lands (and unrestricted fee lands, if any) in all three.hydrostratigraphic units.

Determination
I have determined that the remedy for the Site is currently protective in the short term. This ﬁve-year review
report specifies the actions that need to be taken for the remedy to be protective in the long term

7/)‘8/ /8

Date .

Carl E. Edlund, P.E.
Director, Superfund Division
" U.S. Environmental Protection Agency Region 6

L
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ISSUES/RECOMMENDATIONS

Issues and_‘l}g-é“pmmen.('!a,tiq‘lils_’Iqe,nltfif.ieél in -the Five-Year Re_viéwf B

Oou(s): 1 Issue Category: Other

Issue: MCLs for certain contaminants of concern on the Site have changed, and these
changed MCLs are applicable or relevant and appropriate requirements (ARARs) for the
Site. EPA’s policy regarding newly promulgated or modified environmental requirements
that are promulgated or modified after a ROD is signed is that EPA will not reopen the
remedy selection decision made in the ROD unless the new or modified requirement calls
into question the protectiveness of the selected remedy. EPA believes that it is necessary
to "freeze ARARs" when the ROD is signed. To do otherwise would disrupt CERCLA
cleanups, whether the remedy is in design, construction, or in remedial action. Each of
these stages represents significant time and financial investments in a particular remedy.

| Recommendation: °
Determine if the changes in MCLs warrant a change in Remediation Goals for the remedy
to remain protective.

Affect Current Affect Future Party Responsible | Oversight Milestone Date
Protectiveness Protectiveness - : Party/Support

Agency
No : Yes EPA : EPA/State 6/30/2020
OU(s): 1 Issue Category: Remedy Performénce

Issue: The effectiveness of the Zone 3 O&M activities in controlling contaminant
migration from the Site needs to be assessed and adjusted accordingly since mine
discharge water may be drawing into the Zone 3 pumping wells.

Recommendation: ,

Evaluate the current extraction pumping in Zone 3, to determine whether it is effective at
controlling contaminant migration from the Site. In particular, the upgradient well series
(i.e., RW-series) should be evaluated to determine whether it is drawing in background
water (i.e., water that was contaminated mine discharge, but that was not contaminated by
tailings from the UNC mill) from the west.

Affect Current Affect Future Party Responsible | Oversight Milestone Date

Protectiveness Protectiveness . Party/Support
Agency
No Yes h PRP EPA/State 1/31/2019
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OU(s): 1

Issue Category: Remedy Performance

Issue: Current pumping will reach a point where an extraction well will not be able to
withdraw water from the Zone 3 hydrostratigraphic unit. At this point in time, the Zone 3
contaminated water will still migrate northward toward the Navajo Reservation. -

Recommendation:

Continue efforts to minimize northward advancement of the Zone 3 ground water that has
been impacted by contaminants that seeped from Site tailings. These efforts should
forestall contamination of aquifers underlying Navajo land where drinking water wells
may be installed in the future. As part of these efforts, where practicable, extraction of
contaminated ground water from Zone 3 should be continued in the northernmost
extraction wells. These northern wells are located at the leading edge of the ground water
that has been impacted by contaminants that seeped from Site tailings. Evaluate expanded
use of Natural attenuation.

Milestone Date -

Affect Current Affect Future Party Responsiblev Oversight

Protectiveness Protectiveness ' Party/Support :
Agency ' o

No - Yes . PRP EPA/State 1/31/2019

OU(s):1 Issue Category: Institutional Controls

Issue: Although no Navajo are currently using ground water that is contaminated with
contaminants of concern (COCs) from the Site, there is a potential for water supply wells
to be installed in areas that may become impacted with hazardous substances.

Recommendation: :

Renew efforts with stakeholders (e.g., the Nava_|o Nation and local residents) to establish
Institutional Controls (ICs) that will restrict the use of contaminated ground water on
Navajo, Tribal Trust, and Indian Allotment lands (and unrestricted fee lands, if any) in ail
three hydrostratigraphic units.

Affect Current " Affect Future Party Responsible | Oversight Milestone Date
. Protectiveness Protectiveness Party/Support
Agency _
No Yes PRP EPA/State 6/30/2019 .
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. LINTRODUCTION

The Site was listed on the National Priorities List (NPL) on September 9, 1983. The Remedial Investigation and
the Feasibility Study were completed in August 1988. The Record of Decision (“ROD”) for the Site’s first
operable unit? (“OU1”) was signed on September 30, 1988. Site cleanup under the OU1 ROD was completed and
_ documented in the Preliminary Close-out Report; which was signed on September 28, 1998.

The purpose of a five-year review is to evaluate the implementation and performance of a remedy in order to
determine if the remedy is or will be protective of human health and the environment.The methods, findings, and
conclusions of reviews are documented in five-year review reports such as this one. In addition, FYR reports
identify issues found durmg the review, 1f any, and document recommendations to address them.

The EPA is preparing this five-year review pursuant CERCLA Section 121, consistent with the NCP (40 CFR
Section 300. 43 0(£)(4)(ii)), and considering EPA policy.

This is the Fifth FYR for the Site. The triggering action for this statutory review is the completion date of the
* previous FYR on 09/17/2013. The FYR has been prepared because hazardous substances, pollutants, or
contaminants remain at the Site above levels that allow for unlimited use and unrestricted exposure.

The Site consists of two OUs, but only OU1, which addresses the ground water remedy, is discussed in the data
review and technical assessment sections of this FYR. OU2 is a surface soil operable unit that is currently in the
remedial design phase. As such, only a brief summary of the current activities for OU2 are presented.

The Site FYR was led by Ms. Janet Brooks, of the EPA, with support from Mr. Steve Jetter and'Mr. Angelo -
Ortelli, of the New Mexico Environment Department (NMED), Ground Water Quality Bureau, Superfund
Oversight Section. Participants for the Site inspection included Mr. Ricky Spitz, Project Manager and Contractor
on the UNC Church Rock Project (see Appendix A for the Site Inspection Checklist). Participants in the
interviews included members-of the Coyote Canyon and Pinedale Chapter Houses of the Navajo Nation. The
UNC, the potentially responsible party (PRP), has been a wholly owned indirect subsidiary corporation of the
General Electric Company (GE). UNC/GE was notified of the initiation of the five-year review. The Navajo
Nation Environmental Protection Agency (NNEPA) was also notified of the initiation of the five-year review. The
‘review began on 9/17/2017. . '

Site Background

The Site is located 17 miles northeast of Gallup, New Mexico and on the southern border of the Navajo Nation
(Figure 1). The Site includes a former ore processing mill and TDA, which cover about 25 and 100 acres,
respectively (Figure 2). Two former uranium mines are located within one mile of the Site. To the northwest of
‘the Site is the NECR uranium mine site, which supplied the uranium ore to the Site. To the north of the Site is the
-Quivira Mine Site (Quivira) that was operated by Rio Algom (formerly Kerr-McGee and Quivira). The Quivira
mine consists of Church Rock 1 and Church Rock 1E mine sites.

The Site was granted a radloactlve materials license by the State of New Mexico in May 1977, and operated from
-June 1977 to May 1982 (see Appendix B for the Site Chronology). The mill was designed to process 4,000 tons of
_ore per day from the nearby NECR mine and extracted the uranium using conventional crushing, grinding, and

acid-leach solvent extraction methods. The milling of uranium ore produced an acid slurry of ground waste rock

and fluid (tailings) that was pumped to the tailings impoundments. An estimated 3.5 million tons of tailings were

2 Operable unit means a dlscrete action that comprises an incremental step toward comprehenswely addressing Superfund site
-problems. The cleanup of a Superfund site can be divided into a number of operable units, depending on the complexity of
the problems associated with the site. 40 CFR § 300.5. In September 1983, the ROD was not referred to as the OU1 ROD,
because it was not until 2013 that EPA decided to have more than one operable unit at the Site.
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disposed in the tailings impoundments. These tailings impoundments were subdivided by dikes into three cells;
identified as the South Cell, Central Cell, and North Cell (Figure 2) (EPA, 1988). Details of the site operational
history have been summarized in N.A. Water Systems (2008d), and Site Annual Reports (e.g., Chester Engineers,
2017). Uranium milling activities ceased in 1982. The TDA achieved interim closure status in accordance with

. UNC’s NRC Source Material License SUA-1475 (License) for radioactive material. Currently, activities at the
Site are limited to O&M of the ground water remedial program and maintenance of the interim tailings cover.

.. There are three types of ground water on the Site. Two types are manmade (anthropogenic) and have been defined
in the 1988 ROD and subsequent Site documents. The two types of manmade water were: 1) the mine water
discharged from the NECR and Quivira mines; and 2) the UNC mill water that was used to process the ore and
slurried into the TDA. The third type of ground water was natural water already in the ground and not from the
mines or mill. The water that existed in the ground before mmmg is called “natural ground water” in the rest of
this report.

The Site has three hydrostratigraphic units® of interest in the ground water OU: the Southwest Alluvium (SWA),
and the Zone 1 and Zone 3 sandstone units from the upper Gallup Formation. Detailed descriptions of these
hydrostratigraphic units are provided in the Site-Wide Supplemental Fea51b111ty Study (SWSFS) Parts I and I
(Chester Engineers, 2011).

Based on more than 30 years of site data, the hydrostratigraphic units were not saturated in the Site vicinity prior
to the discharge of mine water to the Pipeline Arroyo (see Figure 2). From approximately 1969 to 1986, large
volumes of ground water were pumped from the nearby NECR and Quivira mines to dewater the underground
workings. The average rate of mine water discharge was approximately 3,000 gallons per minute (gpm). This
water was discharged to the local Pipeline Arroyo, which runs through the Site. A portion of the mine discharge -
water infiltrated into the subsurface and significantly saturated the near-surface alluvium and Zone 1 and Zone 3
sandstones. As designated in the ROD (EPA, 1988¢), this infiltrated water represents the “background” ground
water conditions for the Site.. This “background” phrase has also been referred to as “post-mining/pre-tailings”
background water quality in various Site documents. :

Ground water in the SWA flows to the southwest along Pipeline Arroyo. Ground water in Zones 1 and 3 flows to
the north to northeast. The source of the water in all three hydrostratigraphic zones (above 6700 ft above mean
seal level (amsl) in the case of Zone | and 3).is from mine discharge water infiltration. Water lévels in all three
zones reached their highest levels between 1977 and 1986 and have been steadily declining since the mine water
discharge ceased in 1986. :

Acidic tailings liquids were stored in the TDA, beginning in'1977, in accordance with the NRC License and
standard mill procedures at that time. Seepage from the tailings impacted the “background water” (i.e., the portion
of the mine discharge water that had infiltrated into the subsurface during the mining era and significantly
saturated the near-surface alluvium and Zone 1 and Zone 3 sandstones). Seepage impacts have been observed in
the alluvium to the west and southwest of the tailings impoundment in the SWA and in Zone 3 and Zone 1 to the
north, northeast and east of the impoundment (see, e.g., EPA, 1988c; and see Figure 3). The term “seepage-
impacted water” is defined as the acidic water that seeped from the UNC mill tailing impoundments, which
contains the COCs as identified in the 1988 ROD. The seepage-impacted water is distinctly different from the.
water that infiltrated from the mine discharge waters which constitute thé “background water,” and it is also

* distinctly different from the natural ground water that exists in Sectlon 36 in Zone 3 and Zone 1 at about elevation
6700 ft amsl. - :

3 A hydrostratigraphic unit is a section of a geologic formation that exhibits similar hydraulic properties. In this
report, the term “hydrostratigraphic unit” will be used instead of the term “aquifer”, which is commonly used for
water supply. _ . : :
UNC Church Rock Uranium Mill Superfund Site Fifth Five-Year Review
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The surrounding lands include the Navajo Nation, Tribal Trust Land, Indian Allotment Land, and UNC-owned
property. To the northwest and adjacent to the Site is the former NECR mine, an underground uranium mine which
was also operated by UNC. The NECR mine is currently subject to EPA response actions directed by EPA
Region 9. Under the removal action at NECR and under the UNC OU2 ROD, EPA has called for approximately
one million cubic yards of contaminated mine waste from the NECR mine to be disposed at the TDA at the United
Nuclear Superfund Site. EPA’s implementation of the OU2 remedy is contingent on the NRC approval ofa
license amendment for the Site TDA which comprises three covered tailing cells and two covered borrow pits.-
The surrounding lands are sparsely populated and the primary land use near the site is grazing for sheep, cattle,
and horses. : :

FIFTH FIVE-YEAR REVIEW SUMMARY FORM

Site Name: United Nuclear Corporation Church Rock Superfund Site

EPA ID: NMD030443303
Region: 6 : State: NM City/County: Gallup/McKinley County

NPL Status: Final

Has the site achieved construction completion? (yes for OU1)
but no for QU2 as reflected below.
No

" Multiple 0oUs?
Yes '

Lead agency: EPA

Author name (Federal or State Project Manager): Janet Brooks, Remedial Project Manager
Aunthor affiliation: EPA Region 6 '

Review period: 9/17/2017 - 9/17/2018

Date of site inspection: 10/31/2017

Type of review: Statutory

Review number: 5

Triggering action date: 9/17/2013

Due date (five years after triggéring action date): 9/17/2018
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II. RESPONSE ACTION SUMMARY
Basis for Taking Action’

- EPA listed the Site on the NPL of Supérfund sites in September 1983 and conducted a Site Remedial
Investigation (RI) and Feasibility Study (FS) from 1984 through 1988. The RI report concluded that because of
the disposal of mill tailings, acidic tailings fluid containing radioactive and other chemical constituent
. contaminants seeped downward beneath the TDA and impacted three water bearing zones of the underlying
. ground water, including the SWA, and Zone | and Zone 3 of the Upper Gallup Sandstone Formation.

Contaminants of Concern
The OU1 COCs and cleanup levels 1dent1f ed in the 1988 ROD (see Table 1) were establlshed based on the
following: :

-+ Post-mining/pre-tailings background levels were established for iron, manganese, sulfate,
nitrate, and total dissolved solids (TDS). By “background” EPA means the subsurface water
that originated from the mine water discharge and infiltrated the hydrostratigraphic units at
the Site. This background water is distinctly different from the acidic water that seeped from
the tailings impoundments. Background concentration levels of a contaminant in ground
water are generally used as a benchmark for measuring whether cleanup methods are
successful. -

* EPA MCLs were selected as the cleanup levels for arsenic, barium, cadmium, chromium, lead,
mercuty, selenium, silver, radium-226, radium-228, gross alpha and thorium-230. The 1988
ROD noted that the thorium-230 level is based on the gross-alpha MCL. °

+- New Mexico Water Quality Control Commission (NMWQCC) standards were selected as the
cleanup levels for aluminum, cobalt, copper, molybdenum, nickel, zinc, chloride, and uranium-
238. NMWQCC standards and MCLs were the same for barium, cadmium, chromium, lead
mercury and silver. .

* Health based criteria were calculated using Reference Doses for antimony, beryllium, thallium,
‘and vanadium. A Reference Dose means an estimate (with uncertainty spanning perhaps an order
of magnitude) of a daily oral exposure for an acute duration (24 hours or less) to the human
population (including sensitive subgroups) that is likely to be without an appreciable risk of
deleterious effects during a lifetime.

Resources impacted by the contamination include the SWA and Zone 3 and Zone 1 ground water
hydrostratigraphic units. Nearby residents and livestock are not exposed to Site-related ground water
contamination at present because there are no domestic or livestock wells within close proximity to the Site. The
UNC production well on the Site is accessible only by Site management. Exposure to surface soils and tailings
through direct contact is controlled through requirements in the NRC License SUA-1475. Air emissions are also
controlled through the requirements of NRC License SUA-1475 .

Response Actions

Prior to the 1988 ROD, UNC undertook several actions under its NRC License. During that time, UNC/GE also
assisted in the development of the EPA Remedial Investigation and Feasibility Study (RI/FS). UNC also
undertook actions as required by the New Mexico Environmental Improvement Division (now NMED) to address
ground water concerns. UNC neutralized the acidic mill tailings by adding ammonia and lime to raise the pH
levels in the TDA. UNC also investigated the impact of the tailings seepage on ground water. UNC began ground

UNC Church Rock Uranium Mill Superfund Slte ‘ Fifth Five-Year Review
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water remediation in 1982. UNC installed and operated wells to extract tailings seepage. UNC extracted
neutralized water and discharged the neutralized water into the tailings disposal cells for evaporation.

lrriplementation of the processes for reclamation and ground water remediation under the NRC License began in
1986, when the NRC assumed mill site licensing responsibility from the State. UNC submitted a draft reclamation
plan to NRC in 1987, and the final plan was approved in March 1991.

Selected Remedy

The remedy selected in'EPA’s 1988 ROD for OU1—the ground water operable unit—is the subject of this FYR
Report and includes the following six elements:

1. Implementation of a monitoring program to detect any increases in the areal extent, or concentration of
ground water contamination outside the tailings disposal area. '

2. Operation of existing seepage extraction systems in the Upper Gallup aquifers.

3. - Containment and removal of contaminated ground water in Zone 3 of the Upper Gallup ‘Sandstone
utilizing existing and additional wells. .

4. -Containment and removal of contaminated ground water in SWA utilizing existing and additional wells.

5. Evaporation of ground water removed from aquifers using evaporation ponds supplemented with mlst or
spray systems to enhance the rate of evaporation.

6. Implementation of a performance monitoring and evaluation program to determine water level and
contaminant reductions in each aquifer, and the extent and duration of pumping actually required outside
the tailings disposal area.

Based on the RI/FS, the RAOs established in the 1988 ROD for OU1, ground water remedy, included:
» Containment of down-gradient contaminant migration within each target area.
» Restoration of ground water down-gradient of the TDA, to the maximum extent practicable, to
meet the cleanup criteria. ' '
*  Restoration of ground water at the TDA to a level that allows attainment of cleanup criteria at its
boundary. A

The goal of the selected remedy for QU1 at the Site was to restore ground water outside the TDA to federal and
state standards, health based criteria, or background levels, to the maximum extent practicable, and to the extent
necessary to adequately protect public health and the environment. However, as stated in Appendix A of the
1988 ROD, it was recognized that cleanup levels may not be reached within a reasonable time penod due to the
hydrogeologic characteristics of the aqunfers

The 1988 ROD identified remediation goals for the twenty-eight contaminants detected in Site ground water during
the remedial investigation. Of the 28 remediation goals, 19 are ARARs, four are health-based criteria and five are
background levels that were based on the mine water discharge (i.e., hydrostratigraphic water that originated from
mine water discharge, but which had not been impacted by contamination seeping from mill tailings), which is also
reffered to as “background water” or “post-mining/pre-tailings background water” in this FYR report. Table 2 lists
the Site contaminants identified in the 1988 ROD that exceed the established cleanup-levels and the
hydrostratigraphic units in which they were exceeded.

Operable Unit 1

The 1988 ROD did not provide a clear evaluation of the post-mining/pre-tailings background water quality
inestablishing the Site cleanup standards. The COCs or cleanup levels for the Site were not specifically identified
in the 1988 ROD. UNC addressed cleanup levels in the UNC SWSFS Part I investigation report that included: 1)
a thorough review and update of the Site COCs based on screening with current federal MCLs, health based
criteria, background water quality; and 2) an update and recommendation for revision of the Site cleanup levels.
UNC Church Rock Uranium Mill Superfund Site Fifth Five-Year Review
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Parts I and II of the SWSFS have been reviewed and accepted by the EPA but have not yet modlﬁed the COC list
and monitoring program.

The NRC has approved several revisions to License standards including changes to the COCs, and monitoring
programs recommended by UNC. EPA has discussed those revisions with the NRC but has not modified the
cleanup levels or remedy set forth in the 1988 ROD to be consistent with NRC revisions. Such consistency, where
appropriate, would help to integrate and coordinate the ground water and source control/surface reclamation
activities to achieve comprehensive reclamation and remediation of the Site. This sort of integration and
coordination is called for in the MOU between the EPA and the NRC.

The EPA plans to revise the background water levels, as appropriate, to make them a more accurate reflection of
the water that existed post-mining/pre-tailings now that the SWFS Parts [ and I are complete. The SWFS Parts 1
and IT include a thorough and comprehensive review of the existing cleanup levels, an evaluation of newly -
promulgated standards as potential new ARARs, and more recent health based toxicological information and
background water quality data. Since the 2013 FYR was completed, UNC has completed a working draft of Part
I1I of the SWSFS, including an analysis of remedial alternatives. A summary of this work is presented and
discussed in Section 3.0.

Operable Unit 2

EPA has not yet implemented the remedy for OQU2, the Surface Soil Operable Unit, which is still in the Remedial
Design phase. EPA entered into a settlement agreement with UNC and GE and under that agreement, UNC/GE
agreed to develop a Remedial Design for the implementation of the remedy selected in the ROD. The Remedial
Design is subject to EPA’s approval. The settlement agreement was documented in a 2015 EPA administrative
order on consent (AOC). Under the AOC, UNC/GE completed the Preliminary Design (30%) in late 2016, and

" UNC/GE submitted a Draft Pre-Final Design (95%) to EPA for review and comment in October 2017. The QU2
remedy selected in EPA’s 2013 ROD for OU2—the surface soil remedy—addresses contaminated surface and
subsurface soil from the nearby NECR mine. The Selected Remedy described in the 2013 ROD does not
address.contaminated ground water at the Site which is being remedlated under the separate 1988 ROD
for OU1, as described above.

Status of Implementation

The 1988 MOU between EPA Region 6 and Region IV of the NRC indicated that these two regions understood
that NRC would exercise its authority over surface reclamation and source control. The 1988 ROD stated that,

...Upon approval of a final reclamation plan, both ground water and source control/surface reclamation remedial
actions will be integrated and coordinated to achieve comprehensive reclamatlon and remediation of the Site”
(1988 ROD, p. 41). -

Source control measures regulated by the NRC were constructed primarily to effectively minimize infiltration,
seepage, and mobilization of contaminants from the tailings. The source control measures implemented in the
NRC license included regrading and recontouring the tailings, placing a low permeability compacted soil cover
over the regraded tailings, and constructing drainage swales on and around the reclaimed impoundments. The
tailings impoundment covers consist of an interim cover of compacted soil, followed by the final cover of
compacted soil and rock. The interim and final covers act as a radon barrier and for erosion protection.

OU1 — Ground Water Remedial Actions

UNC implemented the remedial systems at the Site as required by the 1988 ROD, which operated as intended for
a period of time. As UNC has dewatered Site areas, extraction well efficiency declined and the wells were
decommissioned in accordance with decommissioning criteria set forth in the NRC license. Currently, of the six
elements identified in the 1988 ROD, elements 1, 3, and 6 remain active, elements 2 and 4 are inactive, and
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element 5 is partially active — the evaporation ponds are in use but the spray systems are inactive. (See supra p. 5
(Selected Remedy) for a numbered list of the OU1 ROD elements.) The tailings seepage mound has dissipated
due to the pumping from the three hydrostratigraphic units (only Zone 3 is still pumping water) and minimal
natural recharge from precipitation. Efforts to restore ground water quality outside the TDA to established
standards, criteria, and background levels by UNC/GE has potentially reached the maximum extent practicable,.

_ according to the limited ability to pump from the Zone 3 wells. Operational results from the performance .
monitoring program gathered by UNC/GE indicate a significant reduction in the saturated thickness of water in all
three hydrostratigraphic units which severely limits the ability to extract impacted ground water.

Historically, all the ground water produced from all extraction wells on the Site was placed into two five-acre
ponds (Figure 2) where it evaporated. The water was then pumped through a spray evaporation system installed -
on the surface of the regraded and covered tailings. An evaporation mist system constructed on the interior berm,
between the two evaporation ponds, was designed to enhance the disposal of the extracted water during the
summer months. During the winter months, a small amount of water accumulates in the evaporation ponds from"
winter precipitation. The evaporation mist system ceased operation in 2001, when the rate of ground water
extraction declined significantly (only Zone 3 has been pumped since 2001). Currently, due to the lack of a
sufficient volume of water being pumped from the Zone 3 hydrostratigraphic unit, UNC/GE is supplementing the
volume of water in the evaporation ponds with water pumped from the on-site production well This water is
needed to keep the evaporatlon liner saturated.

The SWA remedial system (see Figure 4) was temporarlly shut down by EPA in 2001 to conduct a natural
attenuation test. Since 2001, the SWA remedial system has remained idle, i.e., water has not been pumped from
any of the SWA wells. Performance monitoring is ongoing. Monitored natural attenuation.(MNA) has been
effective in addressing the residual contaminant concentrations in the SWA.

The Zone 3 (see Figure 10) remedial system continued operating throughout this FYR period. The ground water
extraction system for Zone 3 uses six wells along the seepage-impacted front that is designed to capture and slow
migration of the.ground water in Zone 3 that has been contaminated by water seeping from the disposal cells on
the Site. UNC has adjusted the pumping regime along the NW-series extraction wells (see Figure 10) since 2009
to: (1) minimize the withdrawal of background water originated from the mine water discharge; (2) limit the
tendency for seepage-impacted water from the disposal cells to be drawn westward or northward at the northern
portion of Zone 3; and (3) improve the capture of seepage-impacted water from the pumping wells. The goal is to
strike the best balance between containing the seepage-impacted water whlle mlmmlzmg its transport to the more
thickly saturated, but non-seepage-impacted parts of Zone 3.

The Zone | (see Figure 15) remedial system was decommlssmned by NRC i in July 1999. Performance monitoring
is ongoing.

Institutional Controls

ICs are non-engineered instruments such as administrative and legal controls that help minimize the potential for

. human exposure to contamination and/or protect the integrity of the remedy selected by EPA for a Superfund site.
_The 1988 ROD did not formally establish any ICs; however, certain enforcement documents, governmental
controls, and informational controls are in place. Informational controls such as signs are posted near the TDA.

In 1989, EPA issued a unilateral administrative order (UAQ) to UNC. The UAO required UNC to undertake the
. ground water remediation required by EPA’s OU1 ROD. In addition, the NRC’s Site Source Materials License
No. SUA-1475 remains in effect. As part of the license, NRC requires that UNC manage the Site to prevent
contaminant exposure, including exposure to those contaminants in the ground water.” |
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There are currently no ICs restricting the use of ground water impacted by contaminated seepage from the tailings
cells that has migrated beyond the boundary of the NRC Licensed Site. There are also no ICs establishing land
use restrictions in place in the area impacted by contaminated water seeping from the tailing cells.

Systems Operations/Operation & Maintenance

- OUl = Ground Water Remedial System Operaﬁon & Maintenance

Ground Water O&M is required by EPA’s 1988 ROD, which addresses Site grouﬁd water, and by EPA’s 1989
UAO to UNC, which requires UNC to 1mplement the ground water remedy in the OU1 ROD. The required O&M
activities include:

¢ Operation, maintenance, and monitoring of the ground water extraction wells and associated piping.

+  Maintenance of interim covers and the final radon barrier on the tailings disposal cells.
*. Operation and maintenance of the evapbration ponds, misters, and water cannons.

+ Maintenance and sampling of ground water monitoring wells

¢ Maintenance of fences and gates.

Pumping in the SWA was discontinued in 2001, due to the effectiveness of natural dttenuation. Pumping in.Zone |
was discontinued, due to low productivity of the wells (combined pumping rate from the three wells is 0.64 gpm).
UNC/GE continues ground water extraction in Zone 3 using wells along the seepage-impacted front (see Figure 10
for well locations). GE/UNC continues to monitor ground water in all hydrostratigraphic units. '

The Zone 3 extraction wells are operational; however, they require frequent maintenance and pumping rates
continue to decrease to less than 0.3 gpm/well in 2017. Combined flows from the Zone 3 wells have decreased -
from 1.9 gpm in 2014 to 1.18 gpm in 2017, and the annual volumes extracted have decreased from 1,097,483
gallons in 2013 to 619,000 gallons in 2017 (see Annual Monitoring Reports, Table 8). UNC/GE continues to
actively promote the extraction of water by repairing the six extraction pumps as needed.
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III. PROGRESS SINCE THE LAST REVIEW

This section includes the protectiveness determinations and statements from the last five-year review (EPA 2013),
as well as the recommendations from the last five-year review and the current status of those recommendations.

Table 4 - Protectiveness Determinations and Statements from the 2013 FYR

OU# Protectl.venf:ss Protectiveness Statement
Determination '
I Short-term The remedy at QU1 (the final source remedy) currently protects human health and the
‘Protective environment in the short term: Actions taken have minimized potential human exposures to
' contaminants found in the ground water and reduced the potential for the repository tailings
to act as a source of ground water contamination.
For the remedy to be protective in the long term, the following actions need to be taken
I. Evaluate and revise the éstimated background contaminant levels at the Site and
reevaluate Site cleanup standards (i.e., remediation goals) through the NCP decision-
making process. :
2. Complete the ongoing SWSFS Part I11 to develop and analyze remedial alternatives.
3. Continue the experimental efforts to create a subsurface hydraulic barrier in Zone
' 3 to slow down and contain the migration of the seepage-impacted water in the
northern subsurfacé area. .
4. Determine whether the SWA extraction wells have provided improvement in
ground water quality with respect to uramum contamination when compared to
Natural Attenuation.
5. Evaluate the use of various mechanism(s} of Natural Attenuation in the SWA for
. uranium as wéll as for other COCs in all hydrostratigraphic zones as part of the
ongoing remediation effort to attain cleanup standards.
6. Renew efforts to establish ICs that will help. protect human health by
restricting the use of contaminated ground water on affected Navajo Nation,
Tribal Trust, and Indian Allotment lands.
7. Evaluate whether a Technical Impracticability (TT) waiver is appropriate for the
ARARsS related to sulfate and TDS. This evaluation would be done as part of the
ongoing SWSFS, Part 1.
8. Evaluate the anthropogenic origin and the transient nature of the artificially created
ground water hydrostratigraphic units impact on future EPA ground water
- decision making.
2 Will be The surface soil operable unit (OU2) remedy described in the 2013 OU2 ROD, which provides
Protective for the disposal of NECR mine waste at the Site TDA, is expected to be protective of human
health and the environment upon completion. At present.[ie., in 2013], remedial design
activities are underway which will adequately address all exposure pathways that could result
in unacceptable risks associated with OU2.
Sitewide | Short-term The remedial action that has been taken to address ground water contamination at the Site and
Protective, the remedial action that has been taken to address-contamination on the surface of the Site are
presently protective of human health and the environment and should remain protective in the
short term. :
UNC Church Rock Uranium Mill Superfund Site . : . . Fifth Five-Year Review
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Table 5 - Status of Recommendations from the 2013 FYR (Note: In many circumstances at Superfund sites that
address contaminated ground water, “background” is essentially defined as the amount of a contaminant that is
present in the native ground water that is not due to local anthropogenic sources, such as a release. That is not what
“background” means in this FYR because at the Site, there is no native ground water (except at the northern
boundary of Section 36—not pertinent here). The Site hydrostratigraphic unit that was in place before the Site mill
operated was water pumped out of the mines located northwest of the mill. This mine discharge water was untreated. -
until 1975, and probably contained high concentrations of contaminants. After 1975, discharge water was allowed
to contain uranium concentrations of up to 2 milligrams per Liter (mg/L) under the provisions of the two mines’
NPDES permits. In EPA’s 1988 OU1 ROD, the concentration of contaminants in this mine discharge water is
referred to as “background.”™ This FYR also refers to this contaminated water as “background.” This makes sense
because there was no appreciable subsurface water at the Site (other than the Section 36 water) until this mine
discharge water came to the Site.

The “Background Threshold Value” (BTV), a term used in the following table, is a value that characterizes the
background dataset, i.e., non-seepage-impacted water. Contaminant concentrations (“values™) found in water
samples taken from the subsurface that are below the BTV would be considered representative of “background”
subsurface water (i.e., the mine discharge water that came to be located in the subsurface hydrostratigraphic unit
at the Site); values above the BTV might be above background. The 95th percentile has been selected for this
evaluation to serve as the BTV. However, it should be recognized that by definition, 5% of all true “background”
subsurface water samples would be interpréted as above background using this BTV as a benchmark statistic. The
BTVs presented here are UPL95 values (95th percentile upper prediction limits), which represent not-to-exceed
values that are appropriate for compliance monitoring on a point-bypoint (i.e., well-by-well) basis (GE, 2012).

Note also that subsurface water described in this FYR as Tailings Seepage Water is water that became contaminated
because it entrained contaminants as it passed through the m111 tailings plles created by the United Nuclear
Corporation mill on the Site. : ,

Current Implementation

Status Description Completion
. ) Current (additional discussion Date (if
OU # | Issue Recommendations Status below table) ‘| applicable)
1 1. The 1988 ROD did not Evaluate and revise the Ongoing NRC revised ground water | N/A
provide a clear evaluation estimated background protection standards based
of the post-mining/pre- contaminant levels at the on updated Background
tailings background water |- Site and reevaluate Site, |- Threshold Values (BTVs)
quality in establishing the cleanup standards (i.e., - for the Site. NRC approved
Site cleanup standards. . remediation goals) "~ | the BTVsin 2015. EPA
through the NCP has net acted on the
decision-making process. ' proposed BTVs in a

decision document.

1 2. The ground water remedy | Complete the ongoing Ongoing EPA Region 6 will stop’ Stop Work

cannot attain the cleanup SWSFS Part I to , work on the SWSFS Part
levels within a reasonable develop. and analyze Il determination until after
time frame because the remedial alternatives. | EPA Region 9 completes a
source of anthropogenic o water quality investigation

_techarge to the ground . C "I of the NECR and Quivira
water system is no longer mines (see Data Review
available and has resulted in : section below).

a significant loss of aquifer
saturated thicknesses.
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Current Implementation

_ground water cleanup levels

using engineering controls,
ICs may have to play a
larger role in protecting
human health at the Site.

help protect human _
health by restricting the

"1 use of contaminated

ground water on affected
Navajo Nation, Tribal
Trust, and Indian .
Allotment lands.

| been renewed

Status Description Completion
Current (additional discussion . Date (if
OU # | Issue .| Recommendations Status below table) applicable)
1 3. The Zone 3 extraction Continue the Ongoing’ The Zone 3 extraction N/A
. well system cannot experimental efforts to system has been declining
hydraulically control the create a subsurface in performance due to the
migration of tailings hydraulic barrier in Zone decreasing amount of
'| seepage-impacted water 3 to slow down and water that is being
northward toward and. contain the migration of extracted; consequently,
eventually on to the Navajo | the seepage-impacted active remedial operations
Nation lands. water in the northern in Zone 3 are reaching the
: subsurface area. limits of their
effectiveness.

1 | 4. The question still remains | Determine whether the Under The SWA extraction N/A
as to whether or not the SWA extraction wells Discuission system has remained idle ’
operation of the extraction have provided since 2001 due to only
system in the SWA is improvement in ground sulfate and TDS migrating
effective for improving water quality with out of the tailing cells.
ground water quality with respect to uranium TDS and sulfate are
respect to uranium and - contamination when secondary drinking water
whether natural attenuation | compared to natural standards, which are not
can be relied upon as part of .| attenuation. remediation goals at the
the remedy to mitigate Site. Significantly, the
tailings seepage impacts on natural geochemistry of the
ground water. ground water appears to be

effective for improving
ground water quality with
respect to uranium

: " concentrations.

1" | 5. Uranium concentrations | Evaluate the use of Under UNC/GE submitted an N/A
in the SWA ground water various mechanism(s) of | Discussion | expanded list of proposed
do not exceed the uranium | natural attenuation in the | BTVsin 2015, including
cleanup level of 5.0 SWA for uranium as well COCs addressed in the
milligrams per Liter (mg/l) | as for other COCs in all 1988 ROD. The updated
called for in the 1988 ROD. | hydrostratigraphic zones BTVs for each EPA-

However, they do exceed as part of the ongoing’ regulated COC were
the 2003 promulgated EPA | remediation effortto critically compared to
Safe Drinking Water. Act - attain cleanup standards. - ARARs and the ROD
"(SDWA) MCL for uranium standards to propose
0f 0.030 mg/1. appropriate cleanup levels
' for COCs. EPA has not
acted on the proposed
BTVs in a decision
document.

1 6. In light of the technical Renew efforts to Under Efforts to discuss ICs with | 01/31/2019

difficulties of achieving Site |- establish ICs that will Discussion the Navajo Nation have not

" UNC Church Rock Uranium Mi
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Current Implementation

Status Description’ Completion
Current (additional discussion Date (if
OU# | Issue’ Recommendations Status below table) | applicable)
1 7. Sulfate and TDS Evaluate whether a TI Under Statistical evaluation of the | N/A
concentrations are not waiver is appropriate for | Discussion background sulfate and '
dependent on continued the ARARs related to TDS concentrations has
operation of extraction sulfate and TDS. This been completed. EPA has
systems in the hydro- evaluation would be not acted on the proposed
stratigraphic units at the done as part of the BTVs for sulfate and TDS.
Site, but.rather these ongoing SWSFS, Part . :
constituent concentrations III. :
are controlled by natural
geochemical reactions,
primarily the chemical
equilibrium with gypsum
and/or anhydrite. 4 '
1 - 8. Background water at the - | Evaluate the Under UNC/GE used statistical N/A
Site is not a natural water anthropogenic origin and ‘| Discussion analysis of water chemistry

source but instead an
anthropogenic artificial
aquifer created by mine -
water effluent that was
pumped from the
Westwater Canyon Member
of the Morrison Formation,
which contains the uranium
ore body.

the transient nature of the
artificially created
ground water aquifers
impact on future EPA

"ground water decision

making.

from wells located outside
of the seepage-impacted
area to calculate BTVs
from the mine discharge
water that infiltrated the
subsurface prior to the mill
tailings seepage impact.
UNC/GE submitted an
expanded list of BT Vs in
2015, including COCs
addressed in the 1988
ROD. The updated BTVs
for each EPA-regulated
COC were critically
compared to ARARs and
the ROD standards to
select appropriate cleanup
levels. EPA has not acted
on the proposed BTVs in a
decision document
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IV. FIVE-YEAR REVIEW PROCESS

Commumty Notification, In volvement & Site Interwews

EPA published a public notice regarding the FYR in the Gallup Independent newspaper, on 11/1/2017. The
notice stated that there was a five-year review and invited the public to submit any comments to the U.S. EPA.
The notice also said that the results of the FYR will be descrlbed in the FYR report which will be made avallable
at the following Site information repositories:

. University of New Mexico — Gallup Zollinger Library
705 Gurley Avenue, Gallup, NM 87301

Navajo Nation Environmental Protection Agency Superfund Office
Highway 264/43 Crest Road St. Michaels, AZ 86511
(928) 871-6859 / (800) 314-1846

During the FYR process, interviews were conducted with stakeholders, including UNC/GE, federal and tribal
agencies, residents and Chapter House officials to document any perceived problems or successes with the
remedy that has been implemented to date. Interview records are included in Appendix C. The results of these
interviews are summarized below.

Interview questionnaires were sent out to each regulatory stakeholder and to UNC/GE in October 2017.
Stakeholders included the NRC, U.S. Department of Energy (DOE) Office of Legacy Management, and the
Navajo Nation EPA. Only DOE and UNC/GE sent a response. In its response to the questionnaires, DOE
responded that its role in the Site is informal at this point but its purpose in the review process is “mwofold, first to
ensure the intended end-state does not conflict with DOE future obligations under UMTRCA [Uranium Mill
Tailings Radiation Control Act]. Second is DOE-LM [DOE Legacy Management] has many years of experience
with cells such as the UMTRCA cell [i.e., the TDA cell at the Site] and can provide useful history, expertise and
experience.” In addition, DOE feels well informed, expects that the ground water remedy will be completed and
require no monitoring under UMTRCA at the completion of the remedy, before NRC terminates the license and
transfers the property to DOE.

UNC/GE emphasized in their response to the questionnaire that the remedy has performed as expected with the
Zone 1 and SWA remedies being shut down since 1999 and 2001 respectively. UNC/GE stated that the Zone 3
remedy is reaching the limit o_f effectiveness as Zone 3 is dewatered. Additionally, UNG/GE states:

Migration of the Zone 3 plume has been slowed, but it will ‘only cease to migrate when certain
natural hydraulic forces are balanced by the chemical reactions that are attenuating and restricting
the movement of the seepage-impacted water. At this point, continued downgradient migration
) can no longer be altered by using hydraulic modifications (i.e. pumping) due to the dip of the
~ geologic strata within whlch the groundwater moves.

Pumping from Zone 3 wells continues, albeit ata consistently declining yield. Groundwater
recovery from all Zone 3 pumping wells combined was about 2.3 gallons per minute (or about the -
same as a garden hose turned on low) at the time of the last Five-year Review. It is now about 1.4

. gpm. The proportion of seepage-impacted water recovered to background water recovered is
steadily shifting towards the latter. The groundwater recovery is rapidly meeting the limits of any
beneficial effect if it has not already reached that point.

In addition, in-person interviews were conducted at the Coyote Canyon and Pinedale Chapter Houses on the
Navajo Nation. On the Navajo Nation, Chapter House representatives presented the views of their respective
Houses..Individual Navajos were also interviewed. The primary concerns expressed by individuals and by the
Chapter Houses was the lack of site update information and regular communication from the regulatory agencies.
- UNC Church Rock Uranium Mill Superfund Site - : Fifth Five-Year Review
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They also expressed an interest in having more educational presentations, particularly at schools, to inform young
people about the Site.

Also, individuals and the Chapter Houses expressed concerns about windblown contamination that may have been
deposited off-site or onto trees that could then be used as firewood. To address these concerns regarding
windblown contamination, on June 19, 2017, the EPA ASPECT airplane conducted radiological surveys over the
Site and the NECR and Quivira mines. Preliminary results did not indicate the presence of any off-site windblown
contamination. ' :

EPA participates in monthly teleconferences with the local community and responds to any questions and
concerns raised by the community. The Site Community Involvement Plan was recéntly updated on May 18,
2018, and copies of the Community Involvement Plan were provided to the Red Water Pond Road Community
"Association and to Coyote Canyon, Pinedale, Church Rock, Standing Rock and Nahodishgish Chapterhouses.

Data Review

Sampling events occur quarterly in all three hydrostratigraphic units. The data are reported semi-annually and an
annual report is prepared. ‘

EPA has assessed remedy performance through a data review process (see Appendix D for Documents
Reviewed). Data reviewed includes ground water performance monitoring data collected over the five-year
review period covered in this report. Data review also included an evaluation of the historical Site ground water
concentrations of COCs identified in the ROD, where updated BT'Vs were calculated through statistical analysis
using Upper Prediction Limits at 95 percent confidence (UPL95) (see supra Table 5 introductory note regarding
“background”and Background Threshold Value)) . Tailings-seepage-impacted water affects three
hydrostratigraphic units - SWA, Zone 3, and Zone | (see Figure 3). Specific observations related to these

" hydrostratigraphic units are discussed below.

GE/UNC submitted a working draft of the SWSFS Part 111 to EPA for comment on January 6, 2017 (Chester
Engineers, 2017a). A principal source of uranium for ground water in the SWA and Zone 3 was mine discharge

- water that was permitted to contain uranium concentrations up to 2 milligrams per Liter (mg/L). This mine water
was discharged to Pipeline Arroyo from both the NECR and Quivira mines, which are located northwest of the
Site (see Figure 2), for approximately 17 years. Consequently, the hydrostratigraphic units are considered to be
artificially created ground water of anthropogenic origin with degraded water quality from the the time they were
discharged. That is, the hydrostratigraphic units are not naturally occurring, but were created when miners
pumped uranium contaminated water. from the mines into Pipeline Arroyo where it percolated into the subsurface.

Chester Engineers presented the following data from the working Draft SWSFS-Part I11 of the estimated
background water volumes (mine discharge water) compared to the seepage-impacted volumes:

Hydrostratigraphic Unit - Background* Water Seepage-Impacted Water (Oct | Seepage-Impacted
Volume (gallons) 2015) (gallons) Water/Background
. . Ratio (%)
SWA =~ 17,831,613,510 140,451,966 0.788
Zone 3 701,624,000 11,274,873 1.6
Zone | 2,161,720,000 9,360,781 0.433

EPA Region 9 will investigate the extent of the historic mine water discharge, i.e., the Background Water Volume
(in the above table) in the vicinity of the NECR and Quivira mines (EPA, 2016). EPA Region 9 will begin their
water quality investigation after UNC/GE installs sentinel monitoring wells on the Navajo Nation. Installation of

4 See supfa Table 5 introductory note regarding “background” and Background Threshold Value
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the sentinel monitoring wells is planned for Summer 2018. Due to the significant volume of water volume from
mine water discharge (21 billion gallons) that may be impacting the seepage-impacted water (161 million gallons)
EPA Region 6 believes that stopping work on the SWSFS Part [11 is warranted until EPA Region 9 determines the
extent of mine water discharge impact to the local water system in the vicinity of the Site. The remedial
alternatives presented in the working draft SWSFS Part Il may be inappropriate, due to the significant impact to
the seepage-impacted water from the mine water discharge in the vicinity of NECR and Quivira Mines.

_Site-wide ground water elevations have gradually declined since the OU1 remedy was constructed in 1989. A
trend toward decreasing water levels continued in each hydrostratigraphic unit on the Site, even after the ground
water extraction system operations ceased in the SWA and Zone 1 hydrostratigraphic units. The site-wide ground
water elevation decline is primarily due to cessation of mine water discharges into Pipeline Arroyo in 1986. The
mine water discharges in to the arroyo, prior to 1986, had infiltrated the subsurface and recharged the SWA, Zone
3, and Zone 1 hydrostratigraphic units during the mine dewatering operations. .

‘Southwest Alluvium

The SWA potentiometric surface map for the October 2017 monitoring event (Figure 4) shows that, in the vicinity
of the Site, ground water flows to the southwest, along the Pipeline Arroyo. Ground water also flows eastward
beneath the northwestern part of the South Cell, reflecting the presence of a relatively high area (bulge) in the
bedrock surface that encompasses the “Nickpoint” along Pipeline Arroyo (Figure 4). Contours of saturated
thickness in the SWA' (Figure 5) during the UNC/GE October 2017 monitoring event indicated that the northern
portion of the ground water system, upgradient of the Nickpoint at well 0509 D (Figure 5), may have become
separated (i.e., ponded due to loss of hydraulic continuity) from the ground water to the south. A time-series plot
from January 1989 through January 2017 (Figure 6) shows the gradual decline in the SWA water level elevations.
EPA ended extraction well pumping in January 2001 to conduct a natural attenuation study. Pumping was not
reinitiated because attenuation via natural geochemical processes continues to be effective in controlling the
COCs. Overall, water levels in the SWA have declined approximately 2 to 3 feet during the five-year review
period covered in this report. The declining water levels and declining saturation thickness in the SWA support
the conclusion that there is no continuing recharge and the hydrostratigraphic unit is drying out. Overall in the
SWA, water levels (based on potentiometric-surface maps water level graphs) have declined approximately 25
feet since 1989 and by approximately 2.6 feet during this current five-year period.

_UNC/GE and others (NMED and NRC) have conducted several background ground water quality studies,
primarily focused on relationships between major ion concentrations (i.e. TDS, sulfate, and bicarbonate) and
~uranium concentrations and the post-mining/pre-tailings ground water quality. Historically, only two ground
“water constituents (sulfate and TDS) exceed the 1988 ROD standards in the SWA seepage-impacted water
seepage-impacted water outside the UNC property boundary. Sulfate and TDS also exceed the 1988 ROD
standards in the background water samples (Wells 627, EPA 28, and SBL-1). However, when compared to the
calculated Proposed BTVs (Table 6), there are no exceedances of TDS in any SWA wells, arid sulfate
exceedances occurred only in the downgradient background Well SBL-1 (Figure 7 and Table 6).

Mapping of bicarbonate isoconcentration contours is an important method of delineating SWA ground water that
has been impacted by contaminated seepage from the disposals cells on the Site (Figure 8). The area of seepage-
impacted water extends approximately 4000 feet along and southwest of the western margins of the Evaporation
Ponds on the South Cell of the Tailing Disposal Area (Figure 8) and extends approximately 1800 feet beyond the
UNC property boundary into Township 16 North, Range 16 West, Sections 3 and Section 10. The concentration
of dissolved uranium in seepage-impacted water is often a function of the bicarbonate concentration. Uranium
concentrations in the SWA seepage-impacted water occur within the same concentration range as the background
(post-mining/pre-tailings) ground water. As shown in Figures 9a and 9b, uranium concentrations have generally
attenuated in the alluvium as most of the seepage-impacted wells have shown overall stable trends since January
2001, when the extraction pumps were turned off, to the latest samples collected in October 2017. However, since |
© 2009, samples collected from Well 509D, located northwest of the central cell, have consistently detected uranium
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at concentrations exceeding the calculated BTV of 0.205 mg/L. The increasing uranium concentration found in
GW-3 may be the result of sampling with less than 2 feet of water in the well, leading to an increased
concentration of uranium. GW-3 has not been sampled since 2015, due to its location at the edge of Pipeline
Arroyo, which has eroded and is no longer safe to sample. Uranium concentrations found in upgradient wells
0802 and 0808 and downgradient wells EPA 25 and EPA 28 are below proposed background standard of 0.205
mg/l. The spatial and temporal variability in SWA ground water uranium concentrations may be related to the
heterogeneity of the uranium distribution in the sediments, local geochemistry (e.g., bicarbonate), and hydrologic
factors (e.g., saturated thickness) that are not accounted for in the BTV statistical analysis.

Zone 3 ' ‘ -

The Zone 3 potentiometric surface contour map for the October 2017 monitoring event (Figure 10) indicates that
ground water flows toward the north and northeast, approximately parallel with the eastern limit of Zone 3
saturation. A time-series plot from January 1981 through January 2017 (Figure 11) shows the effects of former
pumping, current pumping, the former injection program, and natural drainage on Zone 3. From 2002 through
2016, most Zone 3 wells have shown overall decreasing ground water elevations (usually with small fluctuations)
at the depth where Zone 3 saturation and contaminant migration is diminishing as the Zone 3 ground water
continues to migrate away from the tailing cells as time goes on. Overall, Zone 3 water levels (based on saturated

“thickness [Annual Monitoring Reports, Table 7] and potentiometric surface maps) have declined by
approximately 36 feet since 1989 and 3.0 feet during this current five-year period. '

Zone 3 ground water sampling field measurements and contouring of pH values indicate the approximate area
impacted by tailings seepage in Zone 3 during the October 2017 sampling event (Figure 12). The extent of
seepage-impacted water was determined from pH and bicarbonate concentrations using: (1) seepage-impacted
wells, (2) background and former background wells, and (3) northern monitoring and extraction wells. Ground
water monitoring of the northern most Zone 3 wells indicates that this area is a complex zone of background
water and seepage-impacted water mixing, with some isolated areas-that have historically contained seepage-
impacted water (i.e. Wells NBL-1 and PB-4 with less than pH 3). Based on all the latest sample information, the
seepage-impacted water in Zone 3 extends approximately 3600 feet northeast of the TDA and is constrained
within the UNC property boundary. '

In general, COC concentrations in Zone 3 ground water are greatest in the highly acidic area of the plume (below
pH 4) within the seepage-impacted areas to the southwest (i.e., in Wells 517, 518, 613, and 717) found closest to
the TDA. During the 2017 ground water monitoring event, specific metals that exceed both the 1988 ROD
standards and calculated BTVs in samples from Zone 3 wells include: aluminum, beryllium, cobalt, manganese,
and nickel (Table 7).

Uranium, vanadium, and thorium-230 concentrations exceed the 1988 ROD standards and calculated BT Vs in
Zone 3 ground water samples taken from Well 613, located immediately northeast/ downgradient of the TDA
north cell (Figure 13). Uranium concentrations also exceed the calculated BTV (0.395 mg/L) in Zone 3 ground
water samples from Well 717, located along the western margin of the plume. However, the uranium
concentrations found in Zone 3 ground water samples taken from Well 613 decreased significantly (from 1.1 to
0.73 mg/L) since 2013; whereas, uranium concentrations in Well 717 increased significantly (from 0.03 to 0.62
mg/L) since 2013. Sulfate concentrations in Zone 3 ground water samples taken from Well 717 also increased
significantly (from 4,450 to 7,300 mg/L) since 2013, indicating the effect of seepage-impacted water at this
location. .

In Figure 14, UNC/GE has described two possible interpretations of uranium isoconcentration in Zone 3 ground
water. As reported in Hatch Chester (2018), “The two 2017 alternative maps-in Figure 14 are provided due to the
-uncertainty associated with the substantial water chemistry variability along the contact between seepage-
impacted and background water, as well as the limited uranium data in the center of the seepage-impacted area.
The Well 717 uranium concentration is likely to be a local effect of the seepage-impacted/background interaction,
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as represented by the contours shown in Alternative 1. Alternativé 2 provides for an alternative interpretation
relating the Well 717 uranium to the acidic core of the seepage impacted water, based on the low pH observed at
the well.” :

UNC continues to evaluate the chemistry and water levels in the northern Zone 3 wells. UNC has modified the
pumping rates to optimize the extraction system operations in Zone 3. However, UNC’s efforts to counteract the
overall northward hydraulic head and ground water flow is gradually approaching practical limits as the well
yields decrease .

On October 14, 2013, the Navajo Nation requested that UNC install sentinel monitoring wells on Navajo Nation
trust lands to track and monitor the ground water contamination in the Zone 3 hydrostratigraphic zone. UNC has
submitted applications to the Navajo Nation, requesting permits for these sentinel monitoring wells (see Figure
17). Installation of the sentinel monitoring wells is pending the approval of the permits, but is expected to be

~completed in 2018. The proposed sentinel well locations were selected to validate the ground water flow model
and to determine if the working hypothesis mentioned in the preceding paragraph is accurate.

Zone |

. The Zone | potentiometric surface contour map for the October 2017 monitoring event (Figure 15) indicates. that
ground water flows toward the north and northeast, similar to Zone 3 ground water flow. From 1999 through
2017, all Zone 1 wells have shown.gradual decreasing ground water elevations (with small fluctuations), as
ground water drains down-dip into partially saturated parts of this bedrock stratigraphic unit.

The temporary saturation of Zone 1 was created by the infiltration of former mine dewatering discharges. Zone 1
concentrations of COCs are considered background concentrations This anthropogenic ground water was later
impacted by acidic seepage-impacted water from Borrow Pit No. 2 in the Central Cell. Field-measured pH values
(below. pH 4) and chloride concentrations (above 50 mg/L) indicate the approximate area impacted by tailings
seepage in Zone 1. These samples were collected during the October 2017 sampling event (Figure 16). The results
show that the seepage-impacted water in Zone 1 extends to the east approximately 400 feet beyond the UNC |
property boundary into Township 16 North, Range 16 West, Section 1.

Source remediation which consisted of neutralization and subsequent dewatering of the borrow pit was followed
by capping of the central cell. Neutralization of the seepage-impacted water continues by both natural
geochemical processes and with mixing seepage-impacted water with the background water. This has resulted in
reduced concentrations of most COCs below the cleanup standards (both 1988 ROD and calculated BTVs.
Tailings water that seeps out of the disposal cells contains elevated concentrations of metals and major ions,
including sulfate and chloride, that exceed both the 1988 ROD standards and calculated BTVs i in Zone 1 wells
(Table 8). :

Spec1ﬁc metals (cobalt and mckel) exceed both the 1988 ROD standards and calculated BT Vs in samples taken
from Zone 1 wells (515A, 604, EPA-5, and EPA- ~7) during the 2013 through 2017 ground water monitoring
events. Manganese, chloride, chloroform, sulfate, and TDS also exceed the calculated BTVs in samples from
Zone 1 Well 515A which is located at the UNC propefty boundary with Section 1. Radionuclides (specifically,
combined radium-226/228) exceeded the 1988 ROD standard (5.0 pico Curies per Liter (pCi/L) in several Zone ]
wells throughout the current five-year review period, with concentrations ranging from 5 to 10.6 pCi/L (Table 8).
However, there were no exceedances of the calculated BTV (12.1pCi/L) during the 2013 through 2017 ground
water monitoring events.

The amount of water seeping from the Site disposal cells into Zone 1 ground water has diminished since
.extraction pumping ceased in 1999. This indicates that the natural system has been effective in attenuating the
seepage-impacted water. The natural processes that are likely causing-this attenuation are as follows:
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o Acidic seepage is being neutrallzed (buffered) and adsorptlon is occurring, resulting in attenuation of metals
and radionuclides.

o. Natural geochemical conditions (i.e., gypsum equnllbrlum and bicarbonate availability) also are expected
to control sulfate and manganese concentrations in Zone |.

Site Inspection

The inspection of the Site associated with this Fifth FYR was conducted on 10/31/2017. In attendance were Ms.
Janet Brooks, Remedial Project Manager, EPA-Region 6, with support from Mr. Steve Jetter and Mr. Angelo
Ortelli, of the NMED-GWQB, Superfund Oversight Section, and Mr. Rick Spitz, Project Manager and Contractor
on the Church Rock Project. The purpose of the inspection was to assess the protectiveness of the remedy.

Monitoring and extraction wells appeared to be in good condition and remain operational, except for SWA
monitoring wells GW-2 and GW-3, which have not been sampled since October 2015 because of their proximity to
areas of slope failure associated with Pipeline Arroyo (Photographs 3 and 4, Appendix E). Other areas of slope
failure associated with Pipeline Arroyo were observed at the “Nick Point” (Photographs 5 and 6, Appendix E).
Apart from Pipeline Arroyo there was no evidence of erosion or slope failure in other areas of the Site. Native

. vegetation has established itself on the radon barrier and protective rock cover placed within the tailings disposal

cells. A fence and locked gates surround the TDA. Barriers and warning signs surrounded the evaporation ponds
within the tailings impoundment area. Overall the Site appears to be well maintained and managed.
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V. TECHNICAL ASSESSMENT
QUESTION A: Is the remedj function_ing as intended bj'; the decision documents?

Question A Summary:

The OUI remedy addresses ground water contammatlon in-Zone 1, Zone 3 and the SWA using ground water
extraction wells and treatment via evaporation. The QU1 ground water remedy was. implemented and operated as
specified in the 1988 ROD. However, as discussed in Section 4 of this report, ground water extraction was shut
down'in the SWA in 2001 for a natural attenuation test and was never restarted because natural attenuation was as’
effective as pumping, for controlling the migration of COCs. Zone 1 was shut down in 1999 due to the inability to
maintain an adequate pumping rate. The ground water extraction and treatment system is.currently only operating
in a limited extent in Zone 3; therefore, the overall Site ground water extraction system is no longer operating..
Ground water extraction continues at Zone 3 using wells along the seepage-impacted front, but it will likely be
discontinued in the future as site condmons continue to change. :

The OU1 remedy performed as intended in the Zone 3 hydrostratigraphic unit until the ground water extraction
well systems started to reach the limit of their effectiveness. The reduced effectiveness is due to a loss in saturation
from insufficient recharge and a buildup of clays in the hydrostratigraphic matrix. Cleanup levels have not been
attained in Zone 3 because contaminant concentrations are dependent riot only on pumping but also on the
influence of mine dxscharge water (i.e., current background conditions impacting the seepage-impacted water)

The Zone 3 ground water extraction wells are operational, but they require frequent maintenance. Most of the
Zone 3 extraction wells have yields that are below 0.5 gpm, due to precipitation of amorphous aluminosilicates
and encrustation of the well screens with iron oxyhydroxides, carbonates, and/or gypsum; alteration of feldspars
to clays in the sandstone matrix; and overall reduced saturated thickness of the hydrostratigraphic unit. UNC
continues to evaluate the chemistry and water levels in the northern Zone 3 wells and have modified the pumping
rates to optimize the extraction system operations. The effort to counteract the overall northward hydraulic head
and ground water flow is gradually approaching practical limits as the well yields decrease. In short, Zone 3
ground water extraction and treatment most likely will be discontinued due to the impracticability of pumping
water from wells that are running dry. .

Declmmg pumping system performance was ant1c1pated in the 1988 ROD (Appendix A) Wthh states that

“operational results may also demonstrate significant declines in pumping rates with time due to insufficient:
natural recharge of aquifers” and “In the event that saturated, thicknesses cease to support pumping, remedial
activity would be discontinued or adjusted to appropriate levels.” In addition, the 2013 FYR also acknowledged
the technical difficulties of achieving site ground water cleanup levels using engineering controls. The 2013 FYR
said that institutional controls may need to play a greater role in protecting human health. Although the extraction
systems are not operating, except to a limited extent in Zone 3, natural geochemical processes are continuing to
.attenuate the seepage-impacted plumes within each of the contaminated hydrostratigraphic units. -

The 1988 ROD did not formally establish any ICs; however, as discussed in Section 2, certain enforcement
documents, governmental controls, .and informational controls are in place. In addition, informational controls
such as signs are posted near the TDA (with “No Trespassing” srgns) and surround the Site.’

However, there -are currently no ICs restricting the use of seepage-lmpacted water that has advanced beyond the
NRC Licensed Site boundary in Sections 2, 3, and 10, and on Navajo Trust land to the north of Section 36.
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QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 0bjecttves
(RAOs) used at the time of the remedy selection still valid? -

Question B Summam

Exposure Assumptions

There have been no changes to land use and no drinking water wells have been installed near the Site. Therefore,
there is no current exposure pathway and, hence, the remedy remains protective in the short term. However, the
long-term protectiveness of the remedy is contingent upon achieving protective cleanup levels within the aquifers.

- Toxicity Data and Cléanup Levels

New federal MCLs identified in Table 1 are based on updated toxicological information and, therefore, are
considered by the EPA to be protective. To ensure the long-term protectiveness.of the remedy, it is recommended
that these new MCLs be evaluated for potential as revised ARARs and TBCs for this Site. It should be noted that
some of the changes made to the federal MCLs are, or may be, below Site background concentrations and would,
therefore, not be appropriate requirements or TBC material. In such cases, the background concentration should
be evaluated in lieu of the new or revised standard or criterion. :

New, Revised, Promulgated or Enacted Standards since the 1988 ROD

Many of the issues from the Fourth- FYR (2013) address the need to reconsider the ARARs in the 1988 ROD, as
many numerical standards from which the ARARs were established have changed since the issuance of the 1988
ROD. For this FYR we compared the contaminant-specific ground water ARARs to current ARARs. Current
ARARs reviewed for this comparison included the following: NMWQCC ground water standards, Maximum
Contaminant Level Goals (MCLGs) under the SDWA, MCLs, Treatment Technology Action Levels (TTLs),
Federal Secondary Drinking Water Standards, NRC Ground Water Protection Standards (GWPS), and 10 CFR
Part 40 Appendix A (Criteria Relating to the Operation of Uranium Mills and the Disposition of Tailings or
Wastes Produced by the Extraction or Concentration of Source Material From Ores Processed Primarily for Their
Source Material Content) at Table 5C (Maximum Values for Ground-Water Protection). This comparison found
that there are multiple analyte specific performance standards in the 1988 ROD that allow concentration levels of
‘a contaminant that are greater than a current ARAR standard (see Table 1). Performance standards in the 1988
ROD for the following contaminants allow concentrations that exceed current ARARSs: aluminum, antimony,
arsenic, beryllium, cadmium, iron, lead, manganese, nickel, thallium, vanadiurh, uranium, sulfate, nitrate, and
TDS. In addition to the 1988 ROD allowing higher concentrations of current ARARs, EPA’s comparison found
that there are performance standards in the 1988 ROD that call for concentrations of contaminants that are lower
(i.e., more conservative) than the current ARAR. These more restrictive performance standards in the 1988 ROD
include performance standards for barium, chromium, copper, and silver. EPA has summarized the results of its
comparison of current ARARSs to the standards in the 1988 ROD in Table 1. If current ARAR concentration
standards are lower (i.e., more restrictive) than the 1988 ROD standards, then the current ARAR standards are in
light blue. If current ARAR: standards are higher (i.e., less restrictive), then the current ARAR standards are in
light gray. Table 1 also includes one contaminant and one contaminant group that were not included in the 1988
_ROD ARARSs where a ground water standard exists and may be considered a potential COC. These are lead-210
and Total Trihalomethanes (TTHMs).

Remedial Action Objectives and Remediation Goals

The RAOs (EPA 1988) were described as follows:
¢ contain down-gradient contaminant migration within each target area;
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o restore ground water down-gradient of the Tailings Disposal Area, to the maximum extent practicable, to
meet the cléanup criteria; and

e - restore ground water at the Tailings Disposal Area to a level that allows attainment of cleanup criteria at
its boundary. '

The RAOS are still considered to be valid objecﬁves. However, as discussed above, it has not been pbssible to
completely achieve the RAQOs.

However, as stated in Appendix A-of the 1988 ROD, it was anticipated that cleanup goals (which-are referred to as
remediation goals under the 1990 NCP) might not be reached within a reasonable time period due to the
hydrogeologic characteristics of the hydrostratigraphic units and due to the fact that ground water extraction well
systems have started to reach the limit of their effectiveness.

'UNC submitted a license amendment redﬁest'to the NRC in April 2012, that proposed revisions to the GWPS in
the license based on updated BTVs for the following COCs: arsenic, cadmium, gross alpha, lead, lead-210, nickel,
radium-226 and -228, selenium, thorium-230, and uranium.

QUESTION C: Has any other information come to light that could call into question the protectiveness of the
remedy? ' ' ' !

Question C Summary .

There have been no changes to land use and no drinking water wells have been installed near the Site. Therefore,
there is no current exposure pathway and, hence, the remedy remains protective in the short term. However, the
long-term protectiveness of the remedy is contingent upon achieving protective cleanup levels within the
individual hydrostratigraphic units (i.e. SWA, Zone 3, and Zone 1).

"No other information has come to light that could affect the protectiveness of the remedy. There are no additional
risks or previously unidentified risks that could affect performance or protectiveness of the remedy.
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VI. ISSUES/RECOMMENDATIONS

Ou(s): 1

Issues and Récommendations Tdentified in the Five-Year Review: IR N

Issue Category: Other

Issue: MCLs for certain contaminants of concern on the Site have changed, and these
changed MCLs are applicable or relevant and appropriate requirements (ARARs) for the
Site. EPA’s policy regarding newly promulgated or modified environmental requirements

‘that are promulgated or modified after a ROD is signed is that EPA will not reopen the

remedy selection decision made in the ROD unless the new or modified requirement calls
into question the protectiveness of the selected remedy. EPA believes that it is necessary -
to "freeze ARARs" when the ROD is signed. To do otherwise would disrupt CERCLA
cleanups, whether the remedy is in design, construction, or in remedial action. Each of
these stages represents significant time and financial investments in a particular remedy.

Recommendation: _
Determine if the changes in MCLs warrant a change in Remediation Goals for the remedy
to remain protective. :

Affect Current
Protectiveness

- Protectiveness

Affect Future Party Responsible | Oversight Milestone Date

Party/Support
Agency

No

Yes ' . EPA EPA/State 6/30/2020

oU(s): 1

Issue Category: Remedy Perforn!ance'

Issue: The effectiveness of the Zone 3 O&M activities in controlling contaminant
migration from the Site needs to be assessed and adjusted accordingly since mine
discharge water may be drawing into the Zone 3 pumping wells.

Recommendation: .

Evaluate the current extraction pumping in Zone 3, to determine whether it is effective at.
controlling contaminant migration from the Site. In particular, the upgradient well series
(i.e., RW-series) should be evaluated to determine whether it is drawing in background
water (i.e., water that was contaminated mine discharge, but that was not contaminated by
tailings from the UNC mill) from the west.

Protectiveness

Affect Current

Affect Future
Protectiveness

Party Responsible | Oversight
Party/Support

Agency

Milestone Date

No

Yes .

PRP

EPA/State

1/31/2019
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Ou(s): 1 ‘Issue Category: Remedy Performance
Issue: Current pumping will reach a point where an extraction well will not be able to
withdraw water from the Zone 3 hydrostratigraphic unit. At this point in tirne, the Zone 3

“contaminated water will still migrate northward toward the Navajo Reservation.

Recommendation: '
Continue efforts to minimize northward advancement of the Zone 3 ground water that has
been impacted by contaminants that seeped from Site tailings. These efforts should
forestall contamination of aquifers underlying Navajo land where drinking water wells
may be installed in the future. As part of these efforts, where practicable, extraction of
contaminated ground water from Zone 3 should be continued in the northernmost
extraction wells. These northern wells are located at the leading edge of the ground water
that has been impacted by contaminants that seeped from Site tailings. Evaluate expanded
use of Natural attenuation. - .

Affect Current Affect Future Party Res'ponsible Oversight Milestone Date

Protectiveness Protectiveness : Party/Support

’ : Agency

No Yes PRP "EPA/State . 1/31/2019

OU(s): 1 Issue Category: Institutional Controls
Issue: * Although no Navajo are currently usirig ground water that is contaminated with
contaminants of concern (COCs) from the Site, there is a potential for water supply wells
to be installed in areas that may become impacted with hazardous substances. ~
Recommendation: _
Renew efforts with stakeholders (e.g., the Navajo Nation and local residents) to establish -
Institutional Controls (ICs) that will restrict the use of contaminated ground water on
Navajo, Tribal Trust,"and [ndian ‘Allotment lands (and unrestricted fee lands, if any) in all
three hydrostratigraphic units.

Affect Current Affect Future Party Responsible | Oversight Milestone Date .

Protectiveness Protectiveness | Party/Support

Agency )
No Yes PRP EPA/State 6/30/2019
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VII. PROTECTIVENESS 'STATEMEN"I‘

Operable Unit: Protectiveness Determination:
oul1 . Short-term Protective

Protectivenéss Statement: : : '

The remedy at QU1 (the final source remedy) currently protects human health and the environment in the short
term, because the remedial actions have minimized potential human exposures to contaminants in ground water
and have reduced the potential for the repository tailings to act as a source of ground water contamination.
However, in order for the remedy to be protective in the long term, the action items identified in this report should
be implemented. .

Operable Unit: Protectiveness Determination:
ou2 Will be Protective

Protectiveness Statement: _
The OU2 remedy is expected to be protective of human health and the environment upon completion.

"Protectiveness Determination: ’ :
Short-term Protective

Protectiveness Statement:
Remedial actions at both OUs are currently protective of human health and the environment; therefore the Site-wide
remedy is and remains protective in the short ten’n

For the ground water exposure pathway, there is currently no known human exposure. However, follow-up actions
are needed to achieve long-term protectiveness because the remedial progress of the ground water containment and
restoration systems are reaching the limits of their effectiveness. Greater reliance on natural attenuation should be
evaluated, and expanded used of institutional controls may be necessary for the ground water remedy to be
protective in the long term. :

VIII. NEXT REVIEW

The next five-year review report for the Site is required five years from the completion date of this review.
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Table 1 - 1988 ROD ARARs for OU1 and New, Revised, Promulgated or Enacted Standards since the 1988 ROD
o i Jnes ZOT‘ZI'BLSA:?' GAIIA’:IC’.S NRC GW
Cahisdihcie Concentration ARAR So_urce Identified NMWQCC Secondiry (ma/L) Seodedtion
(mg/L) in ROD GWw .
unless noted Standard iy — g1
Standard® noted

Aluminum 5 NMWOQA f 5
Antimony 0.014 HEALTH-BASED
Arsenic 0.05 MCL 0.1 0.05 0.05
Barium 1 MCL, NMWOQA f i il
Beryllium 0.017 HEALTH-BASED 0.05
Cadmium 0.01 MCL, NMWQA f 0.01 0.01 0.01
Chromium 0.05 MCL, NMWQA f 0.05 0.05
Cobalt 0.05 NMWOQA f
Copper i NMWOQA f
Iron 5.5 BACK-GROUND
Lead 0.05 MCL, NMWOQA 0.05
Manganese 2.6 BACK-GROUND
Mercury 0.002 MCL, NMWOQA f 0.002 0.002 0.05 0.002
Molybdenum i NMWAQA f i
Nickel 0.2 NMWQA f 0.2
Selenium 0.01 MCL 0.05 0.05 0.01 0.01
Silver 0.05 MCL, NMWOQA f 0.05 0.1 0.05
Thallium 0.014 HEALTH-BASED
Vanadium 0.7 HEALTH-BASED
Zinc 10 NMWQA f 10
Chloride 250 NMWOQA f 250 250
Sulfate 2,160 BACK-GROUND
Nitrate 30 BACK-GROUND
TDS 3,170 BACK-GROUND
Radium-226 And 228 5¢ MCL 30¢ e 58
Uranium - 238 5 NMWOQA f
Uranium - 238 Or 1,645¢
Thorium-230¢ 15¢ MCL B
Gross Alpha 15 MCL 15¢ 15¢ 15%
Lead — 210 NA NA 1=
TTHMs © NA NA 0.1 0.08 0.08
Notes: Current standards less than the 1988 ROD ARAR are highlighted in blue and current standards greater than a 1988
3 Federal Maximum Contaminant Level, Treatment Technology Action Level (TTLs), or Secondary Drinking Water Standard
510 CFR Appendix A to Part 40 - 5C-Maximum Values for Ground Water Protection
¢ pCi/L
dbhased on 15 pCi/L Gross Alpha
¢ Total trihalomethanes - include chloroform; TTHMs MCL = 0.08 mg/L; in addition, chloroform has an MCLG = 0.07 mg/L
fROD Identifies NMWQA as Source for State of NM ARARs - NM numerical standards are from the NM Water Quality
¢ NMED Recommended Ba.ci{groun?i Values accdrd{ng to a letter to'EPA'Jar'lu.ary 1998 differs from current NMWQCC
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Table 2 - 1988 ROD Cleanup Levels and Contaminants Exceeding ARARs for each Hydrostratigraphic Unit
Hydrostratigraphic Units .

Contaminant Value " Units SWA Zone 3 Zone l
Aluminum "5 mg/L ' ) X X
Antimony 0.014 mg/L '

-Arsenic ' 0.05 mg/L - X . - X
Barium 1 mg/L '
Beryllium - 0.017 ‘mg/L
Cadmium 0.01 mg/L X X X
Chromium 0.05 mg/L .

Cobalt 0.05 mg/L X X X
Copper 1 mg/L
Iron 55 - mg/L
Lead 0.05 mg/L
Manganese 2.6 mg/L X X X
Mercury 0.002 mg/L
Molybdenum 1 mg/L X X . X
Nickel 02 - mg/L X X X
Selenium . 0.01 mg/L X X : X
Silver 0.05 mg/L '

Thallium . 0.014 -~ mg/L
Vanadium 0.7 mg/L -

Zinc - ’ 10 mg/L
Chloride - 250 mg/L
Sulfate T 2160 mg/L
Nitrate 30 mg/L X X - X
Total Dissolved Solids (TDS) 3170 ' mg/L X X X
Radium 226 & Radium-228 5 pCi/L
Uranium-238 - > - mg/L

~ or1645 pCi/L
Thorium-230 15 pCi/L
Gross Alpha 15 pCi/L . X X X

Notes: . ' '

1 SWA = Southwest Alluvium.

2 mg/L = milligram per liter, pCi/L = picocurie per liter.

3 EPA cleanup levels represent NMWQCC standards for Aluminum, Cobalt, Copper, Molybdenum,
Nickel, Zinc, Chloride, and Uranium.

4 - EPA cleanup levels represent MCLs for Arsenic, Barium, Cadmium, Chromium, Lead, Mercury,
Selenium, Silver, Radium-226, Radium-228, Thorium-230, and Gross Alpha; numerically identical
NMWQCC standards existed for Barium, Cadmium, Chromium, Lead, Mercury, and Silver. '

5 EPA cleanup levels represent background levels for Iron, Manganese Sulfate; Nitrate, and TDS.

6 EPA cleanup levels represent health-based criteria for Antimony, Beryllium, Thallium, and Vanadium.

7 Although some NMWQCC standards and MCLs are numerically identical, the state standards
represent dissolved concentrations, while the federal MCLs represent total concentrations.
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Table 3 - 1988 ROD Cleanup Level Compared to Proposed Cleanup Levels
" 1988 ROD Proposed Cléanup Levels
Contaminant ’ " | Cleanup Level Units SWA Zone3 | Zonel
Aluminum 5.0 | mg/L 5 5 5
Antimony* 0.014 mg/L oo -- -
Arsenic : 0.05 mg/L 0.01 0.757 0.01
Barium* - 1.0 mg/L - - -
.Beryllium ' ) 0.017 mg/L 0.004 0.004 0.004
Cadmium 0.01 mg/L 0.025 0.09 0.01
Chromium* - ' 0.05 ‘mg/L -- -- -
Cobalt 0.05 mg/L 0.05 0.391 0.05
Copper* 1.0. mg/L -- -- -~
Iron* 5.5 mg/L | - - --
Lead 0.05 mg/L 0.07 - 0.08 0.05
Manganese 2.6 mg/L 2.1 9.1 5.4
Mercury* ' 0.002 mg/L - - -
Molybdenum 1.0 | mg/L 1 66.1 1
Nickel _ 0.2 mg/L 0.2 0.569 0.2
Sélenium . 0.01 mg/L 0.07 0.05 0.05
Silver* B 0.05 mg/L - -
Thallium* ' 0.014 1. mg/L - - -
Vanadium 0.7 mg/L 0.1 0.1 0.1
Zinc* : 10.0 mg/L -- -- -
Chloride ‘ | 250.0 mg/L 250 250 250
Sulfate 2160.0 - mg/L 5815 5693 5539
Nitrate 30.0 mg/L 536.6 190 190
Total Dissolved Solids (TDS) , 3170.0 mg/L 10376 8592 8020
Radium-226 and Radium-228 5 pCi/L .| 8.2 35.2 12.1
Uranium-238** 5.0 pCi/L N/A 0.395 0.238
Thorium-230 . - 15 pCi/L 4.5 17 1.6
Gross Alpha - 15 pCi/L 15 39.7 15
Chloroform*** ) ) - mg/L 0.08 0.08 0.08
Pb-210%* . , - pCi/L 5.9 5.7 4.7
Notes:
* Contaminant removed from consideration during 1989 Remedial Design
**Calculated BTV=0.2050 mg/L. Historic background up to 0.367 mg/L from mine water
discharge. UNC/GE recommends adoption of 0.03 mg/L.
*** Contaminant regulated by NRC.
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Table 4 - Protectiveness Determinations and Statements from the 2013 Five-Year Review Report

ou#

Protectiveness
Determination

Protectiveness Statement

Short-term
Protective -

The remedy at OU1 (the final source remedy) currently protects human health and
the environment in the short term. Actions taken have minimized potential human
exposures to contaminants found in the ground water and reduced the potential for
the repository tailings to act as a source of ground water contamination. '

For the remedy to be protective in the long term, the following actions need to be
taken: '

1. Evaluate and revise the estimated background contaminant levels at the Site
and reevaluate Site cleanup standards (i.e., remediation goals) through the
NCP decision-making-process. ' :

2. Complete the ongoing SWSFS Part Ill to develop and analyze remedial
alternatives.

3. .Continuethe experimental efforts to create a subsurface hydraulic barrier -
in Zone 3 to slow-down and contain the migration of the seepage-
impacted water in the northern subsurface area.

4. Determine whether the SWA extraction wells have provided
improvement in ground water quality with respect to uranium
contamination when compared to Natura! Attenuation.

5. Evaluate the use of various mechanism(s) of Natural Attenuation in the
SWA for uranium as well as for other COCs in all hydrostratigraphic
zones as part of the ongoing remediation effort to attain cleanup
standards. _

6. Renew efforts to establish ICs that will help protect human health
by restricting the use of contaminated ground water on affected
Navajo Nation, Tribal Trust, and Indian Allotment lands.

7. Evaluate whether a Technical Impracticability (Tl) waiver is appropriate
for the ARARs related to sulfate and TDS. This evaluation would be done
as part of the ongoing SWSFS, Part lIl.

8. Evaluate the anthropogenic origin and the transient nature of the
artificially created ground ‘water hydrostratigraphic units impact on
future EPA.ground water decision making. -

Will be

Protective

The surface soil operable unit (OU2) remedy described in the 2013 0OU2 ROD, which
provides for the disposal of NECR mine waste at the Site TDA, is expected to be
protective of human health and the environment upon completion. At present [i.e.,
in 2013], remedial design activities are underway which will adequatel\/ address all
exposure pathways that could result in unacceptable risks associated with OU2.

Sitewide

Short-term
Protective

The remedial action that has been taken to address ground water contamination at
the Site and the remedial action that has been taken to address contamination on
the surface of the Site are presently protective of human health and the
environment and should remain protective in the short term.
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Table 5 - Status of Recommendations from the 2013 Five-Year Review Report

Current
Implementation Status
Description (additional | Completion
Current discussion below table | Date (if '
OU # | Issue _ - | Recommendations Status included in text). . applicable)
1 1. The 1988 ROD did | Evaluate and revise the Ongoing NRC revised ground N/A
not provide a clear | estimated background water protection
evaluation of the ‘contaminant levels at the standards based on
post-mining/pre- Site and reevaluate Site updated Background
tailings background cleanup standards (i.e., Threshold Values (BTVs)
water quality in remediation goals) for the Site. NRC
establishing the Site | through the NCP decision- approved the BTVs in
cleanup standards. making process. 2015. EPA has not acted
: on the proposed BTVs in
. a decision document.
1 2. The ground water | Complete the ongoing Ongoing EPA Regidn 6 will stop Stop Work
remedy cannot attain | SWSFS Part il to develop A work on the SWSFS Part
the cleanup levels and analyze remedial Il determination until
within a reasonable alternatives. after EPA Region 9
time frame because completes a water
the source of quality investigation of
anthropogenic the NECR and Quivira
recharge to the mines (see Error!
ground water system Reference source not
is no longer available found. section below).
and has resulted in a '
significant loss of
aquifer saturated
thicknesses.
1 3. The Zone 3 Continue the Ongoing The Zone 3 extraction N/A
extraction well | experimental efforts to system has been
system cannot create a subsurface declining in
hydraulically control | hydraulic barrier in Zone 3 - perfarmance due to the
the migration of to slow down and contain decreasing amount of
tailings seepage- the migration of the ‘water that is being '
impacted water seepage-impacted water extracted;
northward toward | in the northern subsurface consequently, active
and eventuallyonto | area. remedial operations in
the Navajo Nation Zone 3 are reachirig the
lands. limits of their
effectiveness.
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Table 5 - Status of Recommendations from the 2013 Five-Year Review Report (continued)

Current

Implementation Status

SWA ground water
do not exceed the
uranium cleanup
level of 5.0
milligrams per Liter
{mg/l} called for in
the 1988 ROD.
However, they do
exceed the 2003
promulgated EPA
Safe Drinking Water
Act (SDWA) MCL for
uranium of 0.030
mg/I. )

natural attenuation in the
SWA for uranium as well
as for other COCs in all
hydrostratigraphic zones
as part of the ongoing
remediation effort to
attain cleanup standards.

Discussion

proposed BTVs in 2015,
including COCs
-addressed in the 1988
ROD. The updated BTVs
for each EPA-regulated
COC were critically
compared to ARARs and
the ROD standards to -
propose appropriate
cleanup levels for COCs.
EPA has not formally
approved of the
proposed BTVs. EPA has
not acted on the
proposed BTVs in a
decision document.

Description (additional | Completion
. Current discussion below table | Date (if
QU # | Issue Recommendations Status - included in text) applicable)
1 |.4.The question still Determine whether the Under The SWA extraction N/A
remains as to SWA extraction wells have | Discussion | system has remained
whether or not the provided improvement in idle since 2001 due to
operation of the ground water quality with - only sulfate and TDS
extraction systemin | respect to uranium migrating-out of the
the SWA is effective | contamination when tailing cells. TDS and
for improving ground | compared to natural | sulfate are secondary
water quality with attenuation. drinking water
respect to uranium standards, which are not
and whether natural 1 remediation goals at the
attenuation can be Site. Significantly, the
relied upon as part of natural geochemistry of
the remedy to the ground water
mitigate tailings A appears to be effective
seepage impacts on for.improving ground
ground water. water quality with
respect to uranium
. - concentrations.
1 5. Uranium Evaluate the use of Under UNC/GE submitted an N/A
concentrations in the | various mechanism(s) of - expanded list of
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Table 5 - Status of Recommendations from the 2013 Five-Year Review Report (continued)

Current ‘
Implementation Status
Description (additional | Completion
Current discussion below table | Date (if
OU # | Issue Recommeéndations Status included in text) applicable)
1 6. In light of the Renew efforts to establish | Under Efforts to discuss ICs 01/31/2019
technical difficulties ICs that will help protect Discussion | with the Navajo Nation
of achieving Site human health by have not been renewed
ground water restricting the use of '
cleanup levels using contaminated ‘ground
engineering controls, | water on affected Navajo
ICs may have to play |. Nation, Tribal Trust, and
alargerrole in Indian Allotment lands.
protecting human
health at the Site.
1 7. Suifate and TDS Evaluate whether a Tl Under Statistical evaluation of | N/A
- concentrations are waiver is appropriate for Discussion | the background sulfate |-

not dependent on
continued operation
of extraction systems
in the hydro-
stratigraphic units at

the Site, but rather -

these constituent
concentrations are
controlled by natural
geochemical
reactions, primarily
the chemical
equilibrium with
gypsum and/or
anhydrite.

the ARARs related to
sulfate and TDS. This
evaluation would be done
as part of the ongoing
SWSFS, Part IH.

and TDS concentrations
has been completed.
EPA has not acted on
the proposed BTVs for

“sulfate and TDS.
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Table 5 - Status of Recommendations from the 2013 Five-Year Review Report (continued)

Current
Implementation Status

‘ Description (additional | Completion
- _ Current discussion below table . | Date (if
OU # | Issue Recommendations Status included in text) applicable)
1 8. Background water | Evaluate the Under UNC/GE used statistical | N/A
at the Site is not a anthropogenic origin and Discussion | analysis of water

natural water source
but instead an
anthropogenic
artificial aquifer
created by mine

| water effluent that

was pumped from
the Westwater
Canyon Member of
the Morrison
Formation, which
contains the uranium
ore body.

the transient nature of the

artificially created ground

-water aquifers impact on

future EPA ground water
decision making.

. chemistry from wells

located outside of the
seepage-impacted area

.| to calculate BTVs from

the mine discharge
water that infiltrated .
the subsurface prior to
the mill tailings seepage
impact. UNC/GE

| submitted an expanded
|- list of BTVs in 2015,

including COCs
addressed in the 1988
ROD. The updated BTVs
for each EPA-regulated
COC were critically

compared to ARARs and -

the ROD standards to
select appropriate
cleanup levels. EPA has
not acted on the
proposed BTVsin a
decision document
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Table 6- Detected Constituents in Southwest Alluvium, October 2017
Information Source: 2017 AMR (Hatch-Chester, 2018)

s |Proposed|
1988 ROD| BTV EPA28

ChemicalName S mf" O::v"e""’ Unit | 0509D | 0624 | 0627 | 0632 | 0801 | 0802 | 0803 | os08 | EpA23 | epa2s | EPA28 | FD Gw1 | sBL-01
ALUMINUM — 5 5 0.2 0.4
AMMONIA (AS N) - - - mg/i]l 02 0.1 4.4D 013 | 121 | 0.46

BICARBONATE (HCO3) - - = mg/] 2500 | 1670 | 600 | 1820 | 1600 | 2140 | 1590 | 1930 | 1360 | 1440 | 432 240 | 1800 | 452
CALCIUM = = = mg/i| 877 689 523 547 570 638 614 645 649 795 491 482 676 477
CHLORIDE = 250 250 | mg/!! 2120 | 31D | 243D | 200D | 173D | 142D | 172D | 117D | 1450 | 98D | 98D | 240D | 73D
CHLOROFORM 80 = 80 | ug/ 0.66 2.1 0.58 0.91

COBALT - 005 | 005 | mg/] 001 0.01 0.03
GROSS ALPHA 15 15 15 | peift 0.7 13 0.8 1 0.6 1 0.7 0.8 1.1
LEAD 0.07 005 | 007 | mg/t 0.002 | 0.001

LEAD-210 5.9 — 5.9 | pcifl 16 15
|MAGNESIUM — = — | mgn| 417 434 226 789 782 740 661 641 391 242 469 463 577 1220
[MANGANESE o 26 21 | mgn| BB | o014 | o015 | B4 | BW | 131 | Bed | B4 044 | 046 | 049 | o1

NICKEL 0078 | 02 0.2 | mg/l 0.12
NITRATE (NO3) — 30 | 536.6 | mg/l| 870D | 72.5D0 | 79.00 | 43.00 | 585D | 7350 | 295D | 187D 61.0D | 7.050 | 7.200 | 775D | 353D
PH (FIELD) — = = sul 641 | 657 | 686 | 649 | 661 | 652 | 655 | 652 | 668 | 672 | 688 | 68 | 667 | 6.61
|PH (LAB) — - = su| 6.60H | 6.63H | 7.02H | 6.60H | 6.72H | 6.62H | 6.65H | 6.62H | 6.70H | 6.85H | 6.93H | 6.88H | 6.73H | 6.80H
POTASSIUM = = = mg/| 13 6 5 10 12 6 11 9 10 7 10 10 9 13
[RADIUM-226 - — — peit] 03 0.2 0.2 0.5 0.2 0.2 0.3 0.3 0.3 0.5 0.4
|RADIUM-228 = = = peift] 15 1.6 2.8 15 2.6
[RADIUM 226 & 228 8.2 5 82 | pcifi] 1.8 0.2 0.2 2.1 0.2 3 0.3 0.3 0.3 2 3
SODIUM = = — | mgnl| 4130 | 306D | 364 | 378D | 368D | 332D | 2490 | 337D | 151 | 2190 | 252 | 249 | 416D | 280D
[SULFATE (S04) - 2160 | 5815 | mg/i| 21000 | 21000 | 2170D | 32200 | 32500 | 28800 | 28400 | 28200 | 22100 | 1790D| 2900D | 28900 | 25500 | 55200
THORIUM-230 4.5 15 4.5 | peifl

TOTAL DISSOLVED - 3170 | 10376 | mg/1| 5690 | 51700 | 4080D | 65100 | 65200 | 6450 | 5870DH| 6020DH| 4490DH| 44400 | 4830D | 4950D | 5840D | 8870D
SOLIDS (LAB) DH DH -

TOTAL 80 = 80 | uen 0.66 21 0.58 0.91
TRIHALOMETHANES

URANIUM 0.3 5 0.205 | mg/i| DGA | 0.042 | 0.021 | 0.0759 | 0.0407 | 0.149 | 0.0696 | 0.0841 | 0.0351 | 0.13 | 0.0211 | 0.0218 | 0.0995 | 0.0102

Notes: Table modified by EPA.
— means that a cleanup level was not established for the analyte
Blank shaded values indicate that the analyte was not detected
Gray shaded values exceed the 1988 ROD Cleanup Levels
BIUSEREAEdVEIUEE exceed the Proposed BTV Cleanup level
— exceed both the 1988 ROD Cleanup Levels and the Proposed BTV Cleanup Levels
D indicates that the sample was diluted for analysis
H indicates that the analysis was performed beyond the analytical method holding time

FD indicates a field duplicate sample
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Table 7- Detected Constituents in Zone 3, October 2017
Information Source: 2017 AMR (Hatch-Chester, 2018)
Me | oeeron| BV
tcense | Cloanup °|'.':' unit | oa20 0517 0613 o708 om1 om17 | oo | ome | epass | epasa | wmwer | meeoz | wwa | w2 | nwa | wwa | wws | awenn | Rwea
Standard Level
S I S ] I BN NS NS S NS W |
[AMMONIA (A N) = = = mg/ | 0.89 85D | 151D 0.87 2.2D 390 | 40D 051 0.07 220 0.29 34D 0.96
[ARSENIC 0.757 005 | 0757 me/l 0001 | 0,001 0.011 02120 0.001
Fumuw 0.05 0017 | _0004] mgh | AN NN EN §N N | 0001 | 0001
BICARBONATE (HCO3) = - 3 me/l | 363 7 6 5 BH 263 344 228 143 s ) 137 57
0.09 001 | 009| meA 0006 | 0084 0015 |
[cALCiUM - = = mg/l | 645 437 4160 426 452 445 447 57 432 479 592 616 544 550 527
[CHLORIDE = 250 250 mg/l | 45 320H | 104DH | 26DM | 27D | 570H | S6DH | 34D 42D | siow | 370 a5 17 320 390 230 340 36D 320
[CHLOROFORM 80 = 80 e/l 2 61 0.52
[CoBALT = 005 | o men| oor | B | W [T 578 e 027 o.13 015 0.03 et B
[GROSS ALPHA 39.7 15 397 pap | 31 115 361 162 95 24 2.8 [X] 68 6.3 10.3 56 76 12 14.9
LEAD 0.08 005 | 008] mgn| ooo1 | o0o11 | o006 | ooos | 0009 | 0036 | ooz 0.005 0.001 0,002
LEAD-210 57 = 5.7 pei/l 17 24 2.7
MAGNESIUM i = = me/l | 173 550 678 573 3 % 4% 598 350 333 311 176 304 288 625
|ManGanese - 26 9.1 mg/l | 345 BN | B S | Bes | pea WA | 63 7.24 747 | ass | 189 138 6.72 7.63
[MOLYBDENUM - 1.0 66.1] mgh | 03 03 03 04 0.1 08 02
[NICKEL 0.569 02 | 0569 med | 009 .: 186 056 6,99 [+ 03 35 0.38 0.14 0.35 04|
[NITRATE (NO3) — 30 1950 mg/l | 0.03 001 | 1900 | o001 001 | 1760 | 1860 | o002 007 0.14 0.64 0.05 0.02 0.01 0.03
PH (FIELD) - = ~ su 6.40 3.37 2.90 3.78 3.89 3.09 3.07 5.27 5.81 5.34 6.80 6.44 7.05 6.14 7.23 6.71 5.48 6.49 5.68
PH (LAB) = = su 704H | 287H | 3O01H | 331W | 327H | 3.20H | 3.20M | 568H | 609H | 497R | 720H | 676H | 7.15H | G.18H | G691W | 648H | 3.83H | 6.48H | 594H
[POTASSIUM = = = me/! 7 13 2 13 11 2 2 12 ) 10 9 7 8 12 1
RADIUM-226 - = = pei/l | 3.9 58 106 8.6 7.7 12 17.1 38 B 58 83 2.9 20 9.7 124
RADIUM-228 - = - pafl | 45 75 25 72 7 59 117 84 P 15 L1 15.1 206 19.9
RADIUM 226 & 228 352 5 352 pcif] 84 133 10.6 15 14.9 1 23 15.5 134 178 233 16 351 303 323
SoDIUM = = - mg/ | 137D | 1400 | 211D | 1150 | 1130 | 1630 | 161D | 1450 | 1720 | 152 145D | 151D 1710 1430 | 157D
[SULFATE (504) - 2160 | 5693 mgh | 2 41300H DH | 3880D | 5230DH | 52400H | 43900 | 53100 | 2990DN | 28100 | 22700 36100 | 42000
THORIUM-230 17 15 17 pell 0.2 = 04 - - s
TOTAL DISSOLVED SOLIDS (LAB) - 3170 | 8s92| mg/i | 3690D | 56700 64100 | 51600 | 73000 | 72700 | 61000 | 72400 | 4340D | 42400 | 3510D | 37100 | 48500 | 40800 | 43700 | 53200 | 51200 | 59500
TOTAL TRIHALOMETHANES 20 - 20 g/ 4 61 052
[ORaNIOM 0.395 3 0395] mg/l | 0208 | 0394 0148 | 0254 -: [ B | oowe | 0009 | 00507 | ooe1s | o023 0.19 00734 | 00123
VANADIUM 0.1 0.7 0.1 mg/!

Notes: Table modified by EPA.

— means that a cleanup level was not established for the analyte
Blank shaded values indicate that the analyte was not detected
Gray shaded values exceed the 1988 ROD Cleanup Levels
BIGESHAGRAVBIUEE exceed the Proposed BTV Cleanup level
SRR o ceed both the 1988 ROD Cleanup Levels and the Proposed BTV Cleanup Levels

B-Possible blank contamination

D - Reporting limit increased due to sample matrix

H - Analysis performed past recommended holding time

FD indicates a field duplicate sample
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Table 8- Detected Constituents in Zone 1, October 2017
Information Source: 2017 AMR (Hatch-Chester, 2018)
Proposed
NRC | 1088r0D | BTV :
Chemical Name Ucense | Ciognyp | Cleanup | Unit [ 0142 | 05154 0604 0614 | Epa02 | EPAO2FD | EPAO4 | EPAOS | EPAOY
: standard |  Level Level
ALUMINUM - 5 5| me/h 02D 1 0.1 0.7
AMMONIA (AS N) - = —_ | men 21D 73D 0.27 0.43 8.8D
BICARBONATE (HCO3) - = — | mefi| 346 862 31 976 290 303 167 a8 642
CALCIUM - - — | mef| 66 4550 445 555 406 411 484 457 496
CHLORIDE - 250 250 | mgn| 17 960 2920 24 24 34D 36D 233D
CHLOROFORM 80 - 80 13 42 0.54 0.95
COBALT = 005 | 005 | me/ 0.02 011 0.03 |
GROSS ALPHA 15 15 15| pifi| o8 2.9 1.9 11 18 22 15 21 18
LEAD 0.05 | 0.05 005 | mg/l 0.005
[EAD-210 4.7 ~ 47| pei 13 13
[MAGNESIUM - - — | mg/| 34 1320 803 680 194 195 379 465 871
[MANGANESE e 26 s4_| mg/i| o004 4.04 0.93 1.83 185 3.42 0.17 18
[NICKEL 007 ] 02 02 | me/l [ 0.1
[NTRATE (NO3) = 30 190 | mg/i| o049 | 3590 | 5550 | 160D 0.1 0.02 059 | 805D | 116D
PH (FIELD) - - = su | 7.89 5.98 5.38 6.38 6.95 6.93 6.78 6.29 6.09
PH (LAB) = - - su| 7.40H | 614H | 543H | 657H | 693H | 672H | 678H | 6.01H | 6.34H
POTASSIUM - = — | men| 4 18 12 12 7 7 9 7 8
[RADIUM-226 - - - pefi |07 2 13 0.7 15 16 0.9 12 05
RADIUM-228 - - = pafi |29 65 5.8 4.4 5.6 5.1 4.4 4.8 33
RADIUM 226 & 228 12.1 5 121 | peifl| 36 85 7.1 5.1 7.1 6.7 5.3 6 38
SELENIUM 0.01 | o001 005 | me/t 0.003 0.002
SODIUM - = — | men| 315 603D | 308D | 468D 207 208 181 105 380D
SULFATE (S04) - 2160 | 5539| mg/i| 667D | BMBBM | 43800 | 3360D | 18900 | 18800 | 2860D | 30100 | 4010D
THORIUM-230 16 15 16| pei/l 0.2
TOTAL DISSOLVED SOLIDS (LAB) - 3170 8020] mg/l | 13100 ' 6850D | 6930D | 32000 | 3170D | 4470D | 46200 | 7300D
TOTAL TRIHALOMETHANES 80 — | 80 | uen 13 42 0.54 0.95
URANIUM 0.238 5 0.238_mg/I 0.0093 | 00004 | 0.0464 | 00013 | 0.0012 0.0019 | 00019

Notes: Table modified by EPA.
— means that a cleanup level was not established for the analyte
Blank shaded values indicate that the analyte was not detected
Gray shaded values exceed the 1988 ROD Cleanup Levels, yellow shaded values exceed NRC License Standard
BIGESREEEAVAITES exceed the Proposed BTV Cleanup leve!. EESHISNBUSHNEINES exceed both the 1988 ROD Cleanup Levels and the Proposed BTV Cleanup Levels

D - Reporting limit increased due to sample matrix FD indicates a field duplicate sample H - Analysis performed past recommended holding time
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Table 9 - SWA Piopqsed Background Threshold Value Cleanup Levels based on UPL95 Suinmary Comparisons {Chester Engineers, éa15b)
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Table 10 - Zone 3 Proposed Background Threshold Value Cleanup Levels based on UPL95 Summary Comparisons (Chester Engineers, 2015b)
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Table 11 - Zone 1 Proposed Background Threshold Value Cleanup Levels based on UPLS5 Summary Comporisons (Chester Engineers, 2015b)
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Information Source: 2017 AMR (Hatch-Chester, 2018)
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Figure 1: Site Location Map
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1. Topographic basemap taken
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Survey 30x60 minute, 1:100,000
scale, Gallup, New Mexico
Topographic Map, 1981.

2. Data for New Mexico Inset map
taken from ESRI Data & Maps
2002 CD-ROM set.
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Figure 3: Extent of Seepage-Impacted Ground Water, October 2017
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Figure 4: Southwest Alluvium Potentiometric Map, October 2017
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Figure 5: Southwest Alluvium Saturated Thickness Map, October 2017
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Figure 6: Southwest Alluvium Water Levels, 1989-2017
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Figure 7: Southwest Alluvium Sulfate Concentrations, 1989-2017
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Figure 8: Southwest Alluvium Bicarbonate Isoconcentration Map, October 2017
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Figure 9a: Uranium Concentrations in Southwest Alluvium Wells (509 D and GW 3)
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Figure 10: Zone 3 Potentiometric Surface Map, October 2017
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Figure 11: Effects of Past and Current Pumping to Dewater Zone 3
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Figure 12: Zone 3 Approximate Extent of Seepage-Impacted Ground Water, October 2017
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Figure 13: Zone 3 Uranium, Vanadium, and Radionuclides Concentrations, 1989-201?
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Figure 14: Zone 3 Uranium Isoconcentration Maps, October 2017
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Figure 15: Zone 1 Potentiometric Surface Map, October 2017
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Figure 16: Zone 1 Extent of Seepage Impacts, October 2017
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Figure 17: Zone 3 Proposed Sentinel Monitoring Well Locations, October 2017
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SITE INSPECTION CHECKLIST
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Site Inspection Checklist

1. SITE INFORMATION

Site name: United Nuclear

Date of inspection: October 31, 2017
Corporation ’

.Loc'ation and Region: EPAID:

McKinley County, New Mexico, NMD030443303 ~

EPA R6

Agency, office, or company leading | Weather/temperature:

the five-year review: Partly cloudy, breezy, low 60’s’

New Mexico Environment
Department (NMED)

Remedy Includes: (Check all that apply)
_Landfill cover/containment
XX Access controls XX Groundwater containment
XX Institutional controls Vertical barrier walls o
XX Groundwater pump and treatment
XX Surface water collection and treatment
Other

XX Monitored natural attenuation

Attachments: X Inspection team roster attached Site - map attached

Il. INTERVIEWS (Check all that apply)

| 1. O&M site manager _Ricky Spitz (AMEC Foster Wheeler)

Problems; suggestions;

Project manager 10/31/2017
Name : Title Date
Interviewed: XX atsite at office by phone Phone no.
. Problems, suggestions :

2. O&M staff .

: Name Title L - Date

Interviewed at site at office by phone -Phone no.
Problems, suggestions; ] L
3. RD/RA consultant
Name Title Date
Interviewed at site at office by phone Phone no.

UNC Church Rock Uranium Mill Superfund Site '
September 2018
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4. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency -
“response office, police department, office of public health or environmental health, zoning office,
recorder of deeds, or other city and county offices, etc.) Fill in all that apply.

Agency NM Environment Department .

Contact Steve Jetter Project Manager ' 505-827-0072
~ Name Title Date Phone no. '

Problems; suggestions; __ : . ' _

Not interviewed since person is an author of the 2018 UNC Five Year Review Report

Agency Navajo Nation Superfund Program _ _
Contact _Binod Chaudhary Sr Environmental Engineer 928-871-7820
Name ‘ Title Date Phaone no.
Problems; suggestions; Report attached See Interview Record from Navajo Nation
Agency
Contact
Name . Title Date
- ' Phone no.
Problems; suggestions;
Agency .
Contact
Name o Title » . | Date
Phone no.

Problems; suggestions;

5. Other interviews (optional)

Interviews with community members were held at the Coyote Canyon and Pinedale Chapter Houses of
the Navajo Nation (See Interview Records)
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Ill. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

1. O&M Documents o .
O&M manual = " XX Readily available Uptodate N/A
As-built drawings - XX Readily-available Up to date N/A
Maintenance logs - Readily available -Up to date XX N/A

Remarks: UNC has all available documentation in the office and it is kept up to date.
All Annual Review Reports From 1999-2016 on site and show maps of wells in each zone and
facility features. - )

2. Site-Specific Health and Safety Plan XX Readily available X Up to date | N/A
Contingency plan/emergency response plan XX Readily available X Uptodate N/A
Remarks: On-site in Health and Safety Binder / NECR IRA 2009 ‘

3. 0&M and OSHA Training Records " XX Readily available_ © XX Up to date N/A -
Remarks: Records available online ' )

4. Permits and Service Agreements »
Air discharge permit . Readily available Uptodate = XX N/A
Effluent discharge Readily available Upto date XX N/A -
Waste disposal, POTW Readily available Up to date XX N/A
Other permits XX XX Readily available XX Up to date N/A

Remarks: NRC Source Material License SUA 1475

5. Gas Generation Records - Readily available ‘ Up to date XX N/A
 Remarks:
6. Settlement Monument Records Readily available - Up to date XX N/A
Remarks: ‘
7. Groundwater Monitoring Records XX Readily available . Uptodate N/A -

Remarks: Annual reports kept on site and delivered to regulatory agencies in timely manner.

8. Leachate Extraction Records - XX Readiiy available  Up to date N/A
Remarks: The remedy is not really classified for leachate extraction. However, the groundwater
- extraction remedy removes seepage impacted groundwater from the tailing disposal. Currently
only the Zone 3 system is operating. Information is reported in each annual report.

19. - Discharge Compliance Records o : ‘ ' -
Air : . _ Readily available - Up to-date N/A
Water {effluent) Readily available Up to date XX N/A
Remarks
UNC Church Rock Uranium Mill Superfund Site : Fifth Five-Year Review
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10. Daily Access/Schrity Logs XX Readily available XX Up to date N/A
Remarks: UNC Site contractor AMEC Foster Wheeler maintains daily on site presence during the
work week. Staff patrol site regularly and check access gate locks and fences Monltor site .
access and visitors must sign in at.office in log book.

_ IV. O&M COSTS
1 ' O&M Organization
State in-house Contractor for State
PRP in-house XX Contractor for PRP
Federal Facility in-house Contractor for Federal Facility
Other
2. O&M Cost Records
Readily available: Up to date

Funding mechanism/agreement in place
Original O&M cost estimate

Total annual cost by year for review period

From To - ) Breakdown attached

Date ‘Date Total cost

From To - ' Breakdown attached
Date . Date Total cost ‘

From To ) . Breakdown attached
Date Date Total cost :

From _ To - Breakdown attached
Date Date . Total cost ' '

From To - Breakdown attached
Date Date Total cost

3. Unanticipated or Unusually High O&M Costs During Review Period

Describe costs _and reasons:
None identified

V. ACCESS AND INSTITUTIONAL CONTROLS Applicable N/A

A. Fencing

1. Fencing damaged . Location shown on site map XX Gates secured . N/A
Remarks: Fences are in place and properly maintained and inspected weekly. Special attention is
given after rain events. Gates are closed and secured with chains and locks.
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B. cher Access Restrictions

1. Signs and other security measures Location shown on site map
Remarks: Radiation danger and No Trespassing signs are visibly posted on fences and at gate

N/A

entrances. Monthly inspections performed.

C. Institutional Controls (ICs)

Remarks: No land use changes during this reporting period

1. Implementation and enforcement : S .
Site conditions imply ICs not properly implemented Yes No N/A
Site conditions imply ICs not being fully enforced Yes No. N/A
Tybe of monitoring (e.g., self-reporting, drive by)
Frequency
Responsible party/agency
Contact _

Name ' Title Date
Phone no.

Reporting is up-to-date ' Yes No N/A
Reports are verified by the lead agency - ] Yes No N/A
Specific requirements in deed or decision documents have been met Yes - No " N/A -
Violations have been reported No N/A
Other problems or suggestions: Report attached

2. Adequacy ICs are adequate ICs are inadequate N/A
Remarks

D. General

1 Vandalism/trespassing Location shown on site map ‘ No vandalism evident
Remarks '

2. Land use cﬁanges onsite N/A.

3. Land use changes off site N/A

Remarks: None
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VI. GENERAL SITE CONDITIONS

A. Roads Applicable N/A
1. Roads damaged Location shown on site. map XX Roads.adequate N/A
Remarks__. : .

B. Other Site Conditions'
~ Remarks:
VIl. LANDFILL COVERS Applicable XX N/A
A. Landfill Surface
1 Settlement (Low spots) Location shown on site map Settlement not evident
Areal extent ’ Depth
Remarks '
2. Cracks . ’ Location shown on site map Cracking not evident
Lengths_~ Widths Depths
Remarks._
3. Erosion . Location shown on site map Erosion not evident
Areal extent : Depth
Remarks '
4. . Holes : Location shown on site rﬁap Holes not evident
"~ Areal extent Depth
Remarks
5. . Vegetative Cover Grass Cover properly established No signs of stress
Trees/Shrubs (indicate size and locations on a diagram) .
Remarks '
6. Alternative Cover (armored rock, concrete, etc.) - N/A
Remarks
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7. _Bulges - Location shown on site map:  Bulges not evident

. Areal extent ' Height
Remarks
8. Wet Areas/Water Damage - Wet areas/water damage not evident
Wet areas - Location shown on site map Areal
: éxtent
Ponding - Location shown on site map , Areal
extent
Seeps ‘Location shown on site map Areal
_ extent
Soft subgrade . .Location.shown on site map - Areal extent
Remarks___ :

9. Slope Instability Slides Location shown on site map  No evidence of slope instability
Areal extent :
Remarks

B. Benches _ Applicable : X N/A

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt
the slope in order to slow down the velocity of surface runoff and intercept and convey the
runoff to a lined channel.)

1. Flows Bypass Bench - Locati'on' shown on site map N/A or okay
Remarks '

2. Bench Breached ) ' - Location shown on site map ~ N/A or okay
Remarks :

3. ' Bench Overtopped "~ Location shown on site map N/A or.okay
Remarks :

C. Letdown Channels  Applicable - ' X N/A

(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the
steep side slope of the cover and will allow the runoff water collected by the benches to move
off of the landfill cover without creating erosion gullies:)

1. ‘Settlement Location shown on site map No evidence of settlement
Areal extent . Depth
Remarks ' -
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2. Material Degradation  Location shown on site map  No evidence of degradation
Material type Areal extent ' :
Remarks___

3. . Erosion ~ Location shown on site map No evidencg of erosion
Areal extent . Depth '
Remarks

4. Undercutting Location shown on site map No evidence of undercutting
Areal extent Depth
Remarks :

5. Obstructions Type No obstructions
Location shown on site map ' Areal extent
Size
Remarks

6. Excessive Vegetative G_rowth “Type
No evidence of excessive growth
Vegetation in channels does not obstruct flow

Location shown on site map _ Areal extent
Remarks : ]
D. Cover Penetrations Applicable X N/A
1. Gas Vents - Active Passivé .
Properly secured/locked Functioning = Routinely sampled Good condition .
Evidence of leakage at penetration Needs Maintenance N/A
Remarks ' ’
2. Gas Monitoring Probes :
Properly secured/locked Functioning Routinely sampled Good condition
Evidence of leakage at penetration Needs Maintenance N/A
Remarks ' :
3. Monitoring Wells (within surface area of landfill)
" Properly secured/locked Functioning Routinely sampled - Good condition
Evidence of leakage at penetration Needs Maintenance ' N/A
Remarks )
4. Leachate Extraction Wells : .
Properly secured/locked Functioning Routinely sampled Good condition
UNC Church Rock Uranium Mill Superfund Site . Fifth Five-Year Review
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- Evidence of leakage at penetration Needs Maintenance N/A
Remarks
5. Settlement Monuments Located Rodti_nely surveyed N/A
Remarks :
E. Gas Collection-and Treatment Applicable X N/A
1.  Gas Treatment Facilities
- Flaring Thermal destruction  Collection for reuse |
Good condition Needs Maintenance-
Remarks
2. Gas Collection Wells, Manifolds and Piping
‘Good condition Needs Maintenance
Remarks
3. Gas Monitoring Facilit}es (e.g., gas monitoring of adjacent homes or buildings)
Good condition Needs Maintenance N/A
Remarks
F. Cover Dra'in_‘age Layer ‘Applicable XN/A
1. Outlet Pipes Inspected Functioning N/A
Remarks_~ '
2. Outlet Rock Inspected Functioning N/A
Remarks :
G. Detention/Sedimentation Ponds - Applicable - X N/A
1. Siltation “Areal extent Depth N/A
Siltation not evident
Remarks
2. Erosion Areal extent Depth
) Erosion not evident

UNC Church Rock Uranium Mill Superfund Site
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Remarks_.
3. Outlet Works Functioning ©  N/A
Remarks
4, Dam ' Functioning . N/A
Remarks '
H. Retaining Walls Applicable X N/A
1.  Deformations Location shown on site map Deformation not evident
Horizontal displacement Vertical displacement
Rotational displacement '
Remarks '
2. Degradation Location shown on site map . Degradation not evident
Remarks ' : ; '
I. Perimeter Ditches/Off-Site Discharge Applicable X N/A
1 Siltation - Location shown on site map Siltation not evident .
Areal extent Depth :
Remarks L
2. Vegetative Growth Location shown on site map N/A -Vegetation does not impede
' 7 flow
Areal extent : _ Type
Remarks
3. Erosion - Location shown on site map . Erosion not evident
Areal extent Depth -
Remarks
4, Discharge Structure Functioning N/A
Remarks
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VIil. VERTICAL BARRIER WALLS Applicable XN/A

1. Settlement Location shown on site map Settlement not evident
Areal extent . Depth '
Remarks

2. Performance MonutormgType of monitoring Performance riot monitored
Frequency, ~ Evidence of breaching '
Head differential '
Remarks___

IX. GROUNDWATE_R/SURFACE WATER REMEDIES XX Applicable N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines _ : XX Applicable N/A
1. Pumps, Wellhead Plumbing, and Electrical
Good condition All required wells properly operating Needs Maintenance N/A

Remarks: Only Zone 3 extraction wells are operational. Zone 3 consists of 6 extraction wells
currently pumping at <0.5 gpm and well yields continue to decrease from approx. 2.3 gpm in
2013 to approx. 1.4gpm in 2017. Pumps and wells require frequent maintenance.

SWA extraction remedy was switched to natural attenuation and Zone 1 remedy
decommissioned (1999) with regulatory agency approval.

2. Extractlon System Pipelines, Valves, Valve Boxes, and Other Appurtenances
XX Good condition Needs Maintenance
Remarks: Equipment is maintained in good working condition.

3. Spare Parts and Equipment’
XX Readily available ~ Good condition Requires upgrade Needs to be provided
Remarks: Spare pumps, piping, valves stored at on-site office. ' :

B. Surface Water Collection Structures, Pumps, and Pipelines  Applicable XX N/A

1. Collection Structures, Pumps, and Electrical -
UNC Church Rock Uranium M|II Superfund Site . Fifth Five-Year Review
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Good condition Needs Maintenance
. Remarks
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks ’
3. Spare Parts and Equipment : .
Readily available Good condition Requires upgrade Needs to be provided
Remarks
C. Treatment System _ XX Applicable N/A
1. Treatment Train (Cheﬁk components that apply) _
Metals removal - Oil/water separation “Bioremediation
Air stripping Carbon adsorbers
Filters X
Additive (e.g., chelation agent,
flocculent)
Others: Extracted water treated through evaporation in two on-site ponds
XX Good condition Needs Maintenance

Sampling ports properly marked and functional
Sampling/maintenance log displayed and up to date
XX Equipment properly identified '
Quantity of groundwater treated annually:_988,000 gals (2014) and 619,000 gals (2017L
Quantity of surface water treated annually '
Remarks: Annual pumping volumes are decreasing due to decreased saturated thickness of the

aqu1fers
2. Electrical Enclosures and Panels (properly rated and functional)
N/A XX Good condition Needs Maintenance
Remarks :
3. Tanks, Vaults, Storage Vessels
XX N/A _ Good condition Praoper secondary containment Needs Maintenance
Remarks : :
4. Discharge Structure and Appurtenances
N/A XX Good condition = Needs Maintenance

" Remarks °~  Water is treated in two large evaporation ponds. The ponds are way oversized for

current pumping rates/volumes. To maintain the liners from deterioration from exposure to sun
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and weather, supplemental water from the on-site domestic well is used to fill the ponds

5. Treatment Building(s)
XX N/A Good condition (esp. roof and doorways) Needs repair
Chemicals and equipment properly stored
Remarks
6. Monitoring Wells (pump and treatment remedy) _
XX Properly secured/locked -XX Functioning XX Routinely sampled XX Good condition
All required wells located . Needs Maintenance N/A
Remarks SWA wells GW-2 and GW-3" are to close to the Pipeline Arroyo embankments to

be sampled safely. These wells have not been sampled since 2015. Additional Zone 3 sentinel
wells have been proposed for placement on Navajo Nation land, but have not been installed,
since the permitting process has not been completed vet.

D. Monitoring Data

1. Manitoring Data :
_ XX Is routinely submitted on time XX Is of acceptable quality
12. Monitoring data suggests:

XX Groundwater plume is effectively contained XX Contaminant concentrations are declining

D. Monitored Natural Attenuation XX Applicable __ NA
1. Monitoring Wells {natural attenuation remedy)
XX Properly secured/locked * XX Functioning XX Routinely sampled
XX Good condition All required wells located Needs Maintenance N/A

Remarks: Natural attenuation of metals and radionuclide is occurring in all three aquifer zones
based on declining trends historically. However, for Zone 3, the NA rate is not high enough to
overcome natural ground water flow gradient controlled by the stratigraphic dip and plume
continues to migrate to the north.

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet
describing the physical nature and condition of any facility associated with the remedy. An
example would be soil vapor extraction. ‘

Xl. OVERALL OBSERVATIONS

A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as
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designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain
contaminant plume, minimize infiltration and gas emission, etc.).

See Interview Record with Roy Blickwedel (GE) and Annual Monitoring Reports for details on
effectiveness of the remedy.

B. -Adequa.cy of O&M

Describe issues and observations related to the implementation and scope of 0&M procedures.
In particular, discuss their relationship to the current and long-term protectiveness of the
remedy. ' '

O&M measures for the Zone 3 extraction system is adequate but they do not affect the current

or long term protectiveness of the remedy. The monitoring well network/program for all 3 zones
is adequate for establishing concentration trends and plume migration. Additional sentinel wells.
have been proposed for Zone 3 on Navajo Nation land north to support the groundwater model
and plume migration but those well have not been installed to date.

C. Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a
high frequency of unscheduled repairs that suggest that the protectiveness of the remedy may
be compromised in the future. '

None. The remedy has performed as well as expected in the ROD.

D. Opportunities for Optimization

Describe possible opportunities for optimizatibn in monitoring tasks or the operation of the
remedy.
See Interview Record with Roy Blickwedel (GE)
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Chronology of Events for UNC and NECR Sites

Event Date
UNC and Kerr McGee receive National Pollution Discharge Elimination Permits (NPDES) to January 1975
release mine water to unnamed arroyo leading to Pipeline Canyon Arroyo.
EPA 906/9/9-75-002 report released documenting NECR Mine discharge water elevated in

radium & uranium above NPDES limits.

September 1975

UNC milling operations begin under license from the State of New Mexico

June 1977

Radiation Protection Bureau.
Retention dam on UNC south tailings disposal cell breached & released an estimated 93
million gallons of acidic mill tailings water and sediment to Pipeline Canyon / R|o Puerco July 1979

River. EPA Region 6 and NMEID respond to contaminant release.

NMEID orders UNC to perform cleanup of Rio Puerco contaminated areasto 3 pCi/g of Ra-
226, Th-230, & Pb-210 where possible.

August 13, 1979

NMEID orders UNC to implement discharge plan to control contaminated tailings seepage

Nover_nber 9, 1979

UNC sampled off site monitor well TWQ-124 & results indicated that Th-230 level
exceeded NM Radiation Protection Regulations beyond the restricted area of the licensed
facility. Other non-radiological constituents were degrading off site ground water quality.

October 28, 1980

EPA begins discussions with UNC over the need for a ground water investigation of
tailings seepage from mill site that follows the CERCLA Process (Comprehensive,
Environmental Response, Compensation and Liability Act or Superfund Act of 1980).

| February 19, 1982

EPA informs UNC that the mill site has been placed on Interim Priority List for hazard
ranking analysis, a measure that is used in the process to consider a site for the National

o . - . . April 2, 1982
Priority List (NPL) or Superfund. UNC milling operations begin under license from State of
New Mexico Radiation Protection Bureau.
UNC announces mill closing due to depressed uranium market. May 1982

EPA provides UNC with final Administrative Order on Consent (AOC) developed in
coordination with NMEID. UNC did not sign the AGC.

November 8, 1982

EPA performs Field Investigation Team (FIT) inspection samplling of tailings solution,
surface water, and ground water at UNC Site.

November 8 & 15, 1982

UNC mill site placed on the National Priorities List '(NPL) of Superfund. Sites due to off-site
migration of radionuclides and chemical constituents in ground water.

1983

EPA conducts Remedial Investigation (RI) field activities to determine the nature& extent
of ground water contamination in the three water-bearing formations at the Site.

March 1984 - August 1987

In 1984, UNC blocked EPA access ta the Church Rock facility, and EPA brought an action to
compel site-access. UNC counterclaimed seeking declaratory and injunctive relief. U.S.

District Court granted an EPA motion to dismiss the UNC counterclaims, &UNC provided April 18, 1985 -
access to the Site to EPA. United States v. United Nuclear Corporation; 610 F Supp. 527, o

528 (D.N.M., 1985).

NMEID returns Uranium Mill Tailings Radiation Control Act (UMTRCA) federal regulatory

program to the U.S. Nuclear Regulatory Commission (NRC).

June 1986
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Chronology of Events for UNC and NECR Sites

Event’

Date

EPA and NRC sign-Memorandum of Understanding (MOU) coordinating EPA’s CERCLA
ground water remedial action with NRC's reclamation & closure activities under the
Source Materials License and UMTRCA for Title Il sites.

August 26, ;988

EPA releases RI and Feasibility Study (FS) report along wuth proposed plan of action
field sheet.

August 1988

EPA issues a Record of Decision (ROD) describing the remedy to address UNC
contaminated water beyond the boundanes of the tailings disposal cells by extraction-
evaporation of ground water.

September 30, 1988

UNC submits Remedial Design Report.

April 1989

Remedial action implementéd in Zone 1 - Borrow Pit No. 2 dewatered.

EPA issues Unilateral Administrative Order (UAQ) Docket No. CERCLA 6-11-89 toc UNC
requiring UNC to implement the Site CERCLA ground water operable unit remedy
determined by the ROD.

April 1989

June 29, 1989

Remedial action implemented in Zane 3 — 12 new extraction wells begin pumping. August 1989
Remedial action implemented in Southwest Alluvium - 3 new extractlon wells begin October 1989
pumping.

Ground Water Corrective Action Annual Review 1989 documents remedial éction December 1989

construction completion.

United States had-brought action against UNC in 1991 for response cost recoVery under
CERCLA; and in late 1992, the U.S. District Court issued an opinion and order granting a
U.S. motion for partial. summary judgment on the issue of costs and denying a UNC cross
motion for summary judgment. United States v. United Nuclear Corporation, 814 F Supp
1552 (D.N.M., 1992).

December 28, 1992 .

NRCissues a background water quality study that recommends higher concentratlons of
background constituents than presented in the ROD.

1996

First Five-Year Review completed.

September 24, 1998

NRC, EPA, and NMED approve the decommissioning of ten Zone 3 wells, three Zone
1 wells, and one Southwest Alluvium well because they meet the decommissioning
criteria of producing less than 1 gallon:per minute (gpm).

July 30, 1999

NRC approves eliminating the Section 1 portion of Zone 3 as a point of exposure,

September 16, 1999

UNC submits request to terminate all Zone 3 pumping and for Technical Impracticability

May 2000

waiver to EPA, NRC and NMED.
All but three Zone 3 wells decommissioned in accordance with criterion. June 2000
EPA approves UNC's request to shut down remaining three Zone 3 wells to slow seepage November 2000

migration rate.

UNC Church Rock Uranium Mill Superfund Site
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Chronology of Events for UNC and NECR Sites

Event

Date

License Amqndment No. 31 allows UNC to temporarily suspend the corrective action
pumping in Zone 3.’

December 29,2000

License Amendment No. 32 approves the conversion of the Zone 3 Phase Il extraction
wells to monitoring wells.

March 8, 2001

UNC submits Draft Tribal Resolution éﬁd Environmental Right-of-Way to the Navajo
Nation to form basis for ICs.

March 2001

EPA gives UNC approval to temporarily shut down Southwest Alluvium extraction wells
and an 18-month Natural Attenuation Test is conducted.

-| February 2001 — Jdly 2002

UNC submits Final Report and Technical Impracticahility Evaluat|on Southwest Alluvium

November 2002
Natural Attenuation Test to EPA, NRC and NMED.
UNC submits proposal toconduct hydraulic fracturing pilot test. May 21, 2003
UNC conducts the hydraulic fracfuring pilot test in Zone 3.

Second Five-Year Review completed.

June 2003

September 18, 2003

UNC submits Final Report — Hydraulic Fracturing Pilot Test Results and Preliminary Full-
Scale Design, United Nuclear Church Rock Facility.

December 2003

EPA comments on the Final Repbrt Hydraulic Fracturing Pilot Test Results and
Preliminary Full-Scale Design and directs UNC to perform supplemental feasibility study
(SFS) for Zone 3. .

March 10, 2004 and
March 19, 2004

EPA approves Final Report - Hydraulic Fracturing Pilot Test Results and Preliminary Full-

Scale Design. ' May 21, 2004
UNC conducts the Phase 1 full-scale hydraulic fracturing test in Zone 3. September 2004
UNCiinstalls well SBL-01 in Section 10, Southwest Alluvium. October 2004

UNC submits the draft SFS for Zone 3 for review.

October 27,2004

EPA disapproves draft SFS for Zone 3 and directs UNC to perform a Site-wide SFS (SWSFS)-
consistent with the NCP.

June 24, 2005

Meeting between EPA, UNC, NRC, NMED, and NNEPA to discuss the SWSFS. UNC generally
expresses its opposition to the feasibility study process.

August 17, 2006

Meeting between EPA, NNEPA, BIA and NMED in Window Rock, AZ, to dISCUSS feasibility
of ICs restricting the use of contaminated ground water.

January 18, 2006

Meeting between EPA and NNEPA in Dallas, TX, to continue discussions on ICs.

March 16, 2006

EPA approves in-situ élkalinity stabilization pilot study for Zone 3.

May 12, 2006

EPA directs UNC to perform the SWSFS in writing, stating that the feasibility study is
appropriate and necessary.

June 23, 2006

Meeting between EPA, NNEPA, BIA, and NMED in Albuquerque, NM to continue
discussions on ICs.

August 21, 2006

UNC Church Rock Uranium Mill Superfund Site
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Chronology of Events for UNC and NECR Sites

Event Date
UNC submits the draft List of Preliminary Assembled Remedial Alternatives for the SWSFS. September 2006
UNC begins the in-situ alkalinity stabilization pilot study in Zone 3. The study is completed
in Februery 2007. Octoher 2006
UNC submits the draft SWSFS, Part 1, Church Rock Remediation-Standards Update. v February 2007 ,

UNC shbmits In-Situ Alkalinity Stabilization Pilot Study Report.

June 2007

EPA disapproves SWSFS, Part 1, Church Rock Remedlatlon Standards Update and requires
‘revision to address written comments.

January 25, 2008

Meeting between EPA, NMED, NRC, NNEPA and UNC to discuss status of remedial
activities. UNC notifies regulatory agencies that pumping of hydraulic fracture wells in
Zone 3 was unsuccessful in stopping migration of seepage-impacted ground water. UNC
proposes to submit a plan for additional extraction wells for Zone 3. '

March 12, 2008

UNC submits summary of hydrogeologic analysis evaluation of ground water flow and

recommended plan for additional extraction wells for mterceptlon and recovery of April 2008
seepage-impacted ground water in Zone 3.

UNC submits white paper on statistics to address some of EPA comments on the SWSFS,

Part 1. ‘ May 2008

EPA notifies NRC of approval of UNC's recommendation for additional extraction wells. June 2008

UNC installs five new extraction wells (the NW-series) in northern Zone 3. September 2608

Third Five Year Review completed.

September 17, 2008

UNC submits calculation of background statistics with comparison values.

October 2008

UNC submits calculation of estimated UCL95 statistics and expasure point concentrations
in impacted groundwater. UNC submits to NRC an alternate concentration limits
application for Zone 1.

December 2008

Pumping of the NW-series of extraction wells in northern Zone 3 begins. Later in the year
the pumping scheme was reorganized to include three of the five wells.

February 2009 and November
2009

EPA accepts revised SWSFS Part I, Remediation Standards Update and gives approval for
UNC to proceed with SWSFS Part [I: Development and Screening of Remedial Alternatives.

February 11, 2009

EPA Region 6 conducts community meeting at Pinedale Chapter House to give an update

May 5, 2009

.on the UNC 2008 Five Year Review.
UNC-GE letter to NRC on Technical Impediments to Site Closure at the Church Rock Mill
Site (lack of consensus, unattainable cleanup standards, & complex issues related to May 20, 2009

statistics and geochemistry).

_EPARegion 9 releases Northeast Church Rack (NECR) Engineering Evaluation/Cost Analysis
(EE/CA) report for non-critical time removal of NECR mine waste. The preferred alternative

for disposition of NECR Mine waste is disposal at an NRC-licensed facility, namely the UNC |

Mill Site tailings disposal ponds.

June 11, 2009

UNC submits revised Site-Wide Supplemental Feasibility Study Part II.

July 2009

UNC Church Rock Uranium Mill Superfund Site
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Chronology of Events for UNC and NECR Sites

Event ‘Date

UNC submits hydrogeologic analysis of recent Zone 3 injection testing (new background
well NBL-2}) in northern Zone 3 and proposal to enhance remediation using one or more December 2009
m;ect:on wells amended with sodium bicarbonate j
UNC proposes the location for a pilot injection well in Zone 3.

’ . . April 2010
UNC submits report entitled, The Remedial Design: Conceptual Approach to Enhanced May 17, 2010
Remediation in Zone 3-New Injection Wells combined with Existing Extraction Wells. v
UNC submits a hydrogeologic analysis of injection testing of Zone 3 well IW-A during July August 2010

2010.

UNC-GE submits NRC License SUA-1475 Amendment request for revised dates to cohplete
ground water corrective actions (12-31-2013) and to install final radon barrler and erosion
protection cover on tailings pond (12-31-2014). '

September 1, 2010

EPA provides UNC-GE with combined agency comment-approval letter (EPA, NRC, NMED,
NNEPA) on SWSFS Part Il dated July 2009, and general considerations-requirements to
proceed with Part I

September 2, 2010

UNC submits revised version of the Updated Baseline Human Health Risk Assessment.

March 4, 2011

UNC starts injection at well IW-A of site Mill well water amended W|th alkalinity (sodium
bicarbonate.

April 14, 2011

UNC submits revised versions of SWSFS Part | and Part Il.

April 26,2011
EPA issues a comment letter on the draft updated human health risk assessment July 2011
'UNC submits a technical memorandum summarizing two previously submitted reportson. | :.

e . - . . August 2011

Zone 3 tailings seepage sourcing and groundwater recharge, with an information update.
EPA Region 9 provides regional assessment report on ground water quality in/around :
UNC-NECR Mill facilities September 2011
EPA issues comment letter on the Site-Wide Supplemental Feasibility Study Part Il (July - October 2011
2009) (in fact, this comment letter addressed Parts |, I, and Iil).
UNC submits provisional responses to EPA comment letter (July 2011) on the draft October 2011

baseline human health risk assessment (March 2011).

UNC provides report on the Hydrogeologic Assessment of Injectlon at Zone 3 Well IW-A
through September 2011 to EPA and NRC.

November 1, 2011

UNC submits a document requesting discussion and clarification about the EPA comment

N
letter (October 14, 2011) addressing revised Site-Wide Supplemental Feasibility Study ovemnber 2011
Parts | and Il {April 2011).
By email, UNC provides all agency stakeholders with reV|5|or_15 to the draft updated human February 2012

health risk assessment (March 2011).

UNC Church Rock Uranium Mill Superfund Site
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Chronology of Events for UNC and NECR Sites

Event

Date

EPA risk assessment specialist provides UNC with comments (by email} on the revised

draft updated human health risk assessment (February 2012). Follow- up phone discussion -

between EPA risk spec:allst and UNC on April 27, 2012

March 2012

GE submits to NRC a license amendment request for revised groundwater protectlon
standards based on updated background concentrations (statistically calculated
background threshold values). The three site hydrostratigraphic units are addressed
individually.

April 2012

-UNC submits to NRC, “License Amendment Request Revised Ground Water Protection
Standards Based on Updated Background Concentrations Source Material License SUA-
1475 Ground Water Corrective Action Program United Nuclear Corporation Church Rock
Tailings Site.”

April 21, 2012

UNC presents the numeric groundwater hydraulic modeling {(with focus on Zone 3) to all
agency stakeholders at the annual technical meeting in Albuquerque.

May 14, 2012,

UNC submits to EPA: “Overview of Draft Attached Tables, Summary Comparisons of Upper
Prediction Limits for Parameter Concentrations in-Background Groundwater to Site
Cleanup Standards and Potential ARARs for All Three Hydrostratigraphic Units at the
Church Rack Mill Tailings Site.”

June 2012

UNC provides final version of the Updated Baseline Human Health Risk Assessment for the
Church Rock Site in order.to: 1) update risk estimates for the Site using current risk
assessment methods-information; 2) support reassessment of remediation levels; 3)
compare remedial alternatives; & 4) identify Point of Compliance (POC) & Point of
_Exposure (POE) concentrations in accordance with NRC requirements.

August 2012

EPA Region 6 provides UNC with-acceptance letter for Updated Baseline Human Health
Risk Assessment (August 13, 2012 version).

-| September 11, 2012

UNC notifies the agencies that injection of sodium bicarbonate-amended water, in Zone 3
well IW-A, was terminated on June 29, 2012.

October 2012

UNC provides ground water flow model report of the Church Rock Site & local area for
three genetic classes of ground water to support decision-making for future Zone 3 ACL -

October 2012

EPA issues Record of Decisian (ROD) for the Site Surface Soil Operable Unit Alternative 2
preference for disposal of NECR mine waste at UNC Mill Site tailings evaporation ponds
under NRC license SUA-1475.

March 2013

EPA Office of Research and Development {ORD) issues technical memorandum on the -
background ground water conditions in the SWA and Zones 1 and 3 of UNC Site and the
proposed cleanup and compliance monitaring levels for COPCs using the statistically-
based 95 percent upper prediction limits (UPL95s) (also known as “Overview of Draft
Attached Tables, Summary Comparisons of Upper Prediction Limits for Parameter
Concentrations in Background Groundwater to Site Cleanup Standards and Potential
ARARs for All Three Hydrostratigraphic Units at the Church Rock Mill Tailings Site.”).

March 2013

" DOE issues comments to NRCregarding the April 2012 UNC License Amendment Request
for Revised Groundwater Protection Standards Based on Updated Background
Concentrations.

April 2013

~ UNC Church Rock Uranium Mill Superfund Site
September 2018

Fifth Five-Year Review .




Chronology of Events for UNC and NECR Sites

Event

Date

NRC issues response to DOE comments an the April 2012 UNC License Amendment
Request for Revised Groundwater Protection Standards Based on Updated Background
Concentrations. ’

June 2013

NRC issues Request for Additional Information (RAI) pertaining to License Amendment
Request (April 2012) for Revised Groundwater Protection Standards.

June 2013

Fourth Five Year Review completed. '

September 2013

NNEPA formally requests that UNC locate, permit, drill, construct and operate sentinel
wells on north of the UNC Church Rock Mill Site Section 36 boundary.

October 2013

UNC submits to NRC a response to the RAI pertaining to License Amendment Request
(April 2012) for Revised Groundwater Protection Standards.

January 2014

UNC submits to NRC a revised groundwater flow model report.

June 2014

NRC issued a draft Environmental Assessment (EA) pertaining to the License Amendment
Request (April 2012) for Revised Groundwater Protection Standards for review by other
governmental agencies.

August 2014

UNC submits proposed sentinel well locations north of the UNC Church Rock Mill Site
Section 36 boundary. .

September 2014

EPA and NMED issue comments to NRC regarding August 2014 EA pertaining to the
License Amendment Request (April 2012) for Revised Groundwater Protection.

October 2014

UNC submits proposed potential cleanup levels to EPA: “Updated Overview of Draft
Attached Tables, Summary Comparisons of Upper Prediction Limits for Parameter
Concentrations in Background Groundwater to Site Cleanup Standards and Potential
ARARs for All Three Hydrostratigraphic.Units at the Church Rock Mill Tailings Site (March
29, 2015).”

March 2015

NRC issues License Amendment No. 52 on April 9, 2015 which approves the April 2012
license amendment request related to revised groundwater protection standards (based
on updated statistically calculated background threshold values). The three site
hydrostratigraphic units are addressed individually.

April 2015

EPA indicates that UNC may praceed with the SWSFS using the March 2015 proposed
potential cleanup levels.

September 2015

GE submits to NRC a license amendment request {October 22, 2015) to update the license
for progress and changes that have taken place with respect to corrective action program
and the on-going re-design and environmental review of the tailings disposal
impoundment to incorporate mine spoil. Some editorial and typographical corrections are
also proposed (including corrections to License standards). This license amendment

request was intended to withdraw and replace a previous request dated January 22, 2015.

October _2015

UNC submits to EPA a letter describing how the proposed monitoring well network on the
Navajo Reservation will be used to collect the hydrogeachemical information needed to
establish areas where future administrative controls would be applied, in supportofa -
future remedy.

‘April 2016

- UNC Church Rock Uranium Mill Superfund Site
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Chronology of Events for UNC and NECR Sites

Event

Date

EPA and the Navajo Nation approve the proposed monitoring well locations on the Navajo
Reservation and agree that UNC that should proceed with the plan to permit and install

monitoring wells north of the Section 36 boundary on the Navajo Reservation (email from

Janet Brooks to Roy Blickwedel, July 27, 2016).

July 2016

EPA requests quarterly reporting of northern Zone 3 monitoring well samphng, starting
with Octaber 2016 monitoring event.

August 2016

GE/UNC requests (December 8, 2016, corrected February 13, 2017) to amend previous
license amendment request that was submitted on October 22, 2015. The amendment is
to remove well GW 2 as a POC well for the Southwest Alluvium. All other aspects of the
October 22, 2015 request remain the same. :

February 2017

UNC submits to the Navajo Nation Department of Water Resources (Technical,
Construction and Operations Branch [TCOB)), a preliminary well drilling permit application

April 2017

UNC Church Rock Uranium Mill Superfund Site
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"APPENDIX C

INTERVIEW RECORDS
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INTERVIEW RECORD

Site Name: UNC-Church Rock Superfund Site

EPAID #: NMD030443303

Subject: Fifth Five-Year Review | Time: Date:
- 2:00 11/1/2017
Type: Visit
‘| Location of Visit:
Coyote Canyon Chapter House
Contact Made By:

Name: Ms. Janet Brooks Title: Organization:

Remedial Project Manager EPA Regioh 6
Name: Mr. Angelo Ortelli Title: Project Manager Organization: NMED

Mr. Steve Jetter Project Manager

Individual Contacted:

Name: Mr. /Ms. Sharon Warren Title: Chapter Secretary

Also, Mr. Leroy and Ms. Thelma Beyal,
residents near Mill (Hardground Flats)

Organization:

Coyote Canyon Chap_ter

Telephone No: Street Address:
Fax No:
E-Mail Address:

Summary Of Conversation

' | Question 1: What is your overall impression of the project? (general sent

further up road. This is an issue for emergency response.

iment)

No opinion — Ms. Warren is not well informed about the project. She would really appreciate gefting more
information and a site tour for the Chapter Council, interested community members, and herself.

Question 2: What effects have the site operations had on the surrounding community?

There has been an issue with work associated with mine site activities and detouring of traffic during
bridge construction. People locking access gates and preventing access to communities (Hardground Flats)

Question 3: Are you aware of any community concerns regarding the site or its operation and

UNC Church Rock Uranium Mill Superfund Site
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.administration? If so, please give details.

Communlty is worried about wind born dust contamination and has a study of this been performed. Janet
explained that this was done at least locally in 1995. Based on the time smce |t was done, there was
concern that additional study should be performed.

Communlty concerned that in-depth health study has not been performed. How many people have been
impacted — health wise from the uranium mining and mill activities?

Leroy Beyal had concern W|th what effects on livestock and deer eating contaminated food and how these
effects human consumption of the meat.

Question 4: Are you aware of any complaints, incidents or activities at the Site such as vandalism,
trespassing, or emergency response from local authorities? If so, please provide details.

No, none during this five-year period. Heard of issues with down fences and cattle trespasses from Red
Pond Road community but these accurred over five years ago.

Question 5: Do you feel well informed about the Site’s activities and progress?

No — Coyote Canyon Chapter has not been kept informed on the UNC Mill Site remediation. We were
informed that Coyote Canyon is in the Fort Defiance Agency and not the Crownpomt/Eastern Agency which
includes the Pinedale and Church Rock Chapters which are closer to the Site.

Question 6: Do you have any comments, questions, or recommendations regarding the Site’s
management or operation?

Ms. Warren recommended that there be more commupity involvement and updates with the Coyote
Canyon Chapter. This could take the form of fact sheet, meetings or simply email updates. At least semi-
annual meetings/updates should be considered. It is best to advertise on local Gallup radio channel (???)
in both English and Navajo. ' :

Leroy Beyal recommended that presentatibn be visual in nature, show numbers, trends, satellite imagery,
etc. : .
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INTERVIEW RECORD

Site Name: UNC-Church Rock Superfund Site

EPAID #: NMDO§0443303

Subject: Fifth Five-Year Review

9:40 11/2/2017

Time: , Date:

Type: Visit
Location of Visit:
Pinedale Chapter House

Contact Made By:

Name: Ms. Janet Brooks

Title:

Remedi'al Project Manager

Organization:
EPA Region 6

Ms. Joann Miller {Citizen 1)

Name: Mr. Angelo Ortelli Title: ‘ Organization:
Steve letter Project Managers NMED
Individual Contacted:.
Name: Title: Organization: Member of

Community Land Use Planning
Committee

Ms. Gladys Brody (Citizen 2)

Telephone No:
Fax No:
E-Mail Address:

Street Address:

Summary of Conversation

Question 1: What is your overall impression of the project? (general sentiment)

Both women are not familiar-with what is going on at the site. They were glad to hear that the mine site
will be cleaned up and returned to productive use.
Question 2: What effects have the site operations had on the surrounding community?

People are still concerned with effects of mine discharge water had on animals that drank the water and
for people that consumed these animals '

September 2018
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Question 3: Are you aware of any community concerns regarding the site or its operation and
administration? If so, please give details. '

There was concern expressed about livelihood of area residents. This included concern about downwinders
(effects on people living downwind from the mine and tailing disposal area) and concern with windblown
contamination. Concern was also expressed regarding people gathering wood from the area that is used

as flrewood to heat homes. How they might be affected.

There was also concern for when large flood events occur in the arrbyo that passes by the site and the
potential to release contamination or damage the repository.

Question 4: Are you aware of'any complaints, incidents or activities at the Site such as vandalism,
trespassing, or emergency response from local authorities? If so, please provide details.

Neither women were aware of any incidents occurring at the site.

Question 5: Do you feel well informed about the Site’s activities and progress?
No - Both women said they were not well informed about the.site activities or progress.

Question 6: Do you have any comments, questions, or recommendations regardmg the Site’s
management or operation?

Both women thought the should be more outreach and education about the site. Thought it would be
beneficial to educate the youth by providing educational material or outreach to area boarding schools. .

They asked about how long is the long-term monitoring going to take place.
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INTERVlEW RECORD

Site Name: United Nuclear Corporation (UNC) Church EPA ID No.: NMD030443303
Rock Superfund Site ' N
Subject: Fifth Five Year Review ' Time: : Date:
Type: email solicitation

Location of Visit:

Contact Made By:

Name: lanet Brooks Title: Remedial Project | Organization: EPA Region 6
Manager
Name: Steve Jetter Title: Project Manager | Organization: NMED

Individual Contacted:

Name: Art Kleinrath Title: ; .| Organization: Department of Energy,
. Office of Legacy Management

Telephone No: 970-248-6034 ' ' ' Street Address: 2597 Legacy Way

Fax No: ’ City, State, Zip: Grand Junction, CO 81503

E-Mail Address: an.kleinrath@LM.doe.gov

Summary Of Conversation

‘Question 1 - What is the U.S. Department of Energy’s (DOE’s) role on this project?

THe Department of Energy (DOE) has no formal role in the CERCLA process. It does perform all the work
under UMTRCA. That process including the O&M if any facility whether it be an active water remediation
or a facility for the disposal of mine waste is solely between USEPA and its rgsponsible party.

Question 2 - What is your overall impression of the groundwater remediation effort at the site?

Southwest alluvium has only S04, manganese, chloride, nickel at all exceeding and none are very much over
the limits. The ground water that was polluted was not natural ground water. Primarily, the ground water
that was polluted was the manmade ground water that was pumped frdm the mines and which then
drained into the Southwest Alluvium and into the Zone 1 and into the Zone 3.

[l According to the US EPA website: “Four water wells are within a 4-mile radius, the nearest being 1.7 miles
northeast.of the Site; however, nearby residents generally have used bottled water.” (from site profile). It
would appear risk is mitigated. ‘ )
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Question 3 - From your perspective, what effects have site operations had on the'surrounding
community? ‘

The NRC regulated clean-up caused awareness and maintained the apprehension of potEntial
contamination. The EPA activities have maintained that awareness.. The EPA activities have provided much
more understanding and education to the public on the issue.

Question 4 - Are you aware of any community concerns regarding the site or its operation and
administration? If so, please provide details. ' :

In régards to the Ground water onlya genéral “Is it safe?” concern. |also get a lot of feeling of “can we just
get it done”. '

Question 5 - Have there been routine communications or activities (e.g., site visits, inspections, reporting
activities, etc.) conducted by your office regarding the site? If so, please describe purpose and results.

Review and comment on documents: The DOE purpose in the review process is twofold, first to ensure the
intended end-state does not conflict with DOE future obligations under UMTRCA. Second is DOE-LM has
many years of experience with cells such as the UMTRCA cell and can provide useful history, expertise and
experience. ' : ‘

Question 6 - Is the ground-water remedy progressing in accordance with DOE’s expectations or
requirements for the site? Please explain.

DOE expects the groundwater remedy to be completed and require no more monitoring at the time of NRC
termination of license and transfer to DOE. v

Question 7 - Is the DOE aware of opportunities to optimize the operation, maintenénce,‘or sampling efforts
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2t the site?

DOE expects the groundwater remedy to'be completed and require no monitoring under UMTRCA at the
time- of NRC termination of license and transfer to DOE.

Question 8 - From DOE's perspectlve have any of the changes in site operatlons had an effect on the
protectiveness or effectiveness of the ground-water remedy? Please explaln

We do not know of any such changes. The Groundwater remedy is.nearing its end of effectiveness.

Question 9 - Are you aware of any changes in DOE standards since the time the remedial.approach was
delineated which may call into question the protectiveness or effectiveness of the remedial approach?

The numerical standards for media (soil/water/flux) established by the NRC are and will be set by license
amendment. All such standards are risk based and protective. DOE will set, subject to NRC concurrence,
operational parameters

Question 10 - Do you feel well informed about the site's activities and progress?
Yes we are kept informed.

Question 11 - Do you have and comments, suggestlons or recommendations regarding the site's
management or operation? -

We do not have any additional input, because we are included in the development of the site plans so our
‘| comments are made during that time. '
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INTERVIEW RECORD

Site Marne: Tndtrd] Nmdlear Camnnmnm .pmcg Chmrch Bodk | EPA ID No.o NAMID030443303
Subject Fifth Five Year Reviesr - Timec Diatec
Teoe  amail solicitats
Locafizn of Wit
Contart Bafle By
Name: Jsmed Breoks Title: Rrmedial Project ﬂrgizixnﬁnm: EFA Brgion &
: ' Mgnoper

Mamec Strve Jetter Title: Project Managsr | Orpamization:

Indiwidmws] Compacted:
Name: Boy Blickmedil : Titls: mmmunmgm Orparization: G

Mamnger
Telephboms Mo: G10-832- 7935 Streer Address: 47F Cresmery Way
Pz No: : City, State, Tip:Frion, PA 19341
E-Xfgill Addimess: Bmy.ﬂ:]i:ﬂ:mndﬂ\ﬁ‘gpm .
- Emmn'jr Of Conwerzatiom

Queaticn I - Whet s your owerzll irpaessio ef th pooject? nTGﬂnn:zﬂum&mmﬂ

Remediatizn h3s- QEITEI'n'ﬂ'j een effeciive and IEhas [beEm proiestve of numman ealth and ke
emdianmant. . .

Quasticn: 2 - What & the cormemt statns of the p:mﬂmﬂn:mdhnm at thin Sita?

The aclve gmmmamr pUmMping Systems [N tag af e ihree water-sahurated straiz thzt were
ImpaeiEd by talngs seepan: migration hzse been discontned. Zang 1 was dscontod In
Jufy 1953 @it tha approva] of the Nucisar Raguistory Commission (NRC) because the -
decommissioning cothar were schieved. Groundaater quaity i fhe atkhe pooton of Zone 1-
campilles wiih the NRC gRundsater protseion stangans. I0:E0mE lneatnns it fhe UNC-
gmmad propery, Nickal, and total halomathanes may exzead the NRC groungaahar proteetion
Elzmdznds, almmmgm therz & MIE mmmlmgn: and QEMIBEEIIEEI evilence ihat eheas the exntemt
of seapage- Impatien waier ks nafurzly dminsning in Zone 1.
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Intexview Farm
Pagp 3

in the Soulhwest Alluvial systam, aciive pumping was discontinued 0 2001 with EPA and NRC-
approvas 2o conduct an 18-monih naturak atenuation test. The repodt, comptetad In December
2042, recommended the replazement of the cuwen? remmedy with 3 natural attenustion remady
far metals ard radionucides, and a Technic2 Impracieanllly YWalver for suifate and TDS. The
Soathwest Allrvumn coenplles with aF of the NRC greangwater-proteciion standards, and the
EPA siandafds for all hazantous constiiuens.

Zone 3 pumping was disconinued tn Dacember 2000 with the approvat af KRC. EPA
recognized dutng the 15t Five-Year Review of 1896 thal Zane 3 purping was nod effecive, and
was perhaps deFimental to the coniainment of seepage-Impacted water in Zone 3. Approval ta
cease pumping was grantad In Decémber 200D, condlioned on the isiEAation af a sentingl
monHoeng well and ihe evaluaton of other emedy enhancement aliemaiives. Altemnative
remedy enhancements were piot tested batween 2003 and 2012 None have been sliccossns

In enhancing the effectiveness of the remedy fod veqy fang.  Howaver, ihe hydraulk Facturing

tas! resuttad In the placement of eame new extractian weks that avokl she prnblems associated
with the fosmer pumping system. Pumping from fe new Zone 3 webs contiues.

Sentines wells for Zone 3 have deen pmposem for piacement on the Navak Resarvaiion, and
are cigrently In the permitting process. The wefls Wi 2i50 be used 1 confum the groumawater
flow modet.

Quasten 3 - Did the gunndmmrmnd) fmoction a; axpected i the Soothaes: All=vinen snd Zeng §7
How wefl £2d the groemdoretar mdypufm

The groundwater pumping remady has achleved significart desatuzation of the impacted
groungwater In each ared. As anicipated In the Jime 1538 Recond of Decision (ROD ) and the
InElat Five-yeas Rewtaw, and as substaniiaied in the varous technicat eaposts for the stie,
|grountwater pumping has resched the Imits of its effectiveness. IR ab three groundwater arget
areas Asther groundwater purping will kave no additional, appaeclabie, beneficial effect ca
achieving £leanud goals bayond she nalural processes thas are accurryig. The ramedy has
functionad 35 well as vias expected when EPA chose [ In the ROD.

As 3 praciical maier, EPA expacied that i wnuid be necessary to reeva[uate the perfarmance
goals ihat were estabished In the ROD. EPA expecied ihat sigaificant desativation of the
Impacied media could ooouy and thal It would be necessasy to change the perfornance goals
that were £s5iablished in 2 ROD. Despite :he anficipated techinologicat mitations, :
groundvzater qualtty tn the offsfie partion of Zanre 1 (5 in compliznca with e NRC groundwaies
profecilon Sandasds, angd the Souttnees! AIRVIUM I8 [ 181 compiance with e NRC
groundeater protactian stantards.

Qusaticn 4 - Did she gronndwater reenpdy fonctinn as expocted in Zone 37 How wall did the

UNC Church Rock Uranium Mill Superfund Site  Fifth Five-Year Review
September 2018 '



Interview Form
- Pag3

The remedy funchioned as wek as was expacied when EPA chose 2 in the ime 1236 Record of
Decision (ROD). While the groundwa'er pumptng remady has not attained al of the remediation
goale that weme estabished In the Recard of Dacsion (ROD), s was anticipated in the ROD.
EPA ExpEﬁEd that significard desatumation &f the Impacted me®a coukl occur and that K woutd
be necessary to change the pesformance goals thal wer established In the ROD-

UNC has expended remendous effan ang resoureas to enhance the effeciiveness of EPA'S
selected remedy for Zone 3 as recommendad in the 2nd Five-Year Review. While UNC's
efforts have Improved upon the oaiginal remedial design, they too 27e reaching the Gmit of thelr
effecileness.. Migration of the Zone 3 phiene has been slowed, but & will oniy ceasa io migrate
when certaln natural hydraulc forces ase batanced by ihe chemical feastions that are
aitenuating and restricEng the mowament of the ceepage-impacied watar. Al this polnt,
cantinued gawngradent migration can na fonger be atered by using hytrautic modcations (Le
pumping} due to the dip af the geologke strata within which the groLndwaler moves. UNC has .
nad Identifted other proven, innpvaltve, of emerging technologles that will achleve dearup goals
In Zone 3 because of daciining saturatad thicknesses, the alteration of arkosic sandsione o
ciay, encrustation; and the resuttant poos femation yieis.

Purnging froen: Zone 3 wells continues, altelt 1! at 3 conslstently deciining yleld. Groundwaier
recowely from 2l Zone 3 pamping wels combined was avow? 2.3 gadons par minise far abpan
the same a5 d ganden hose wmed on fow) at the ime af the 125t Flve-year Review. Itis now
about 1.4 gpm. The propodtion of seepage-impacied water recovered to backgroLnd water
recovesed Is steadily shifting towards the [aites. The groundwatar recovery s rapilly meeting the
limilts of any teneficlal eﬂem It & has rot aready reachad that pokit

Qussicn $ - "J.l'hﬂdnmthammtnmdatanho:" Dmmgcp:mnmﬂpvtepmnmnfthnmdul
systums, ware thare mﬁwmﬁmm‘ dmw.nuoﬁzm"

Descripions of conlaminant trends depend on the eompnumu consigered ans whether one is
discussing Zoae 1, Zone 3, of the Souitvaes] Afuvium, and so the annual review regarts shoald
‘|be consuited far delafied answers to s guestion. in genaral, the trends $or hazardous
constituenss had diminishes bath with distance from the talings disposal area and through tene
and reached asymptotic congitions before groundwater recovery ceased In Zone 1.and the
Southwest Alwkim. The concentrations skhce pumping was terminated remain stabie, and are
the resizi of Bie naiural capacity of the farmation 1o inmablize the hazardolss consiituents
rather than the formes pumping thai tooX place.

i Zone 3, concentzations of regulaied canstiuents have baen siabie 7T severat years.
Concentations of requiated canstiients may vary in respanse to varizlions in Me pumging
cordiguration which Is roudinely modifed to promate ihe recovery of seepage-impacied
grountdwater and mintmiz2 he recovery of baeground groundwater. AS reparted 2Bove, the
proporiion of non-impacied groundaater recovedy to seepage-impactad groundwater recovery [s
unavoldably Increasing 35 the safEated thickness decines, The limited groundwater recovery
that UNC I5 currenitty abie to awompgsn |5 SIMcient to capiige seepage-impacted water at the
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|leaxiing edge of tnpacts, bul Is not ans wil not ever be capatie of achleving elther e cisTent

NRC groundaales prodection standands or the EPA's ROD standards apsent the compiate
dewatering of Zone 3 which Is techinciogically Impraciicadle.

Some of the EPA-mandated consituants-of-concam, such 35 swfate and Manganese, ark
cantrolies sokly by equiibration with nasiwally OCCURING mnlerais i the foemation: that the wates

moves traigh. AS 3 CONEEqUENCE, iha mantioring €ata fov Mese constituents are remarkably
s12dilz throagh Ime. B was NRC's concluston In £985 that these consifisanis are m.appmpﬂam

for determining the effectveness of the groundeatar &:IITE{#WE action program.

Quastien § - mezpanpcmmhzwm} of tha gmaﬂnmma&ﬂwmmmdth'mkmnuf
effecivaran? If o, please caplain

First, let me explain the General Eleclric Company’s (GE's) mle on this project. I September
1297 UNC wat zequlred by a company ihat was In tum acquired by GE, and as a reswt UNC
became 3 wholiy-owned, indiract substdiary o] GE. GE Corparate Environmeantal Progiams was
retaned through a separate administrative services agreemant {o assist UNC bath iechnically
and administratively with eqvironmendat issweas at Charch Rock.

As 10 GE's pesegective, it Is cartain thas the curent remedy has reachad the Imiss of
eflaciveness fof Zone § and the Southaest Allrdum. Morecves, the remedial systems have
achleved what was aniicipated In the ROD. Water quallly due 3o talings seepage has genaraily
remained siable or Engroved since ihe cessation of pIsTINg o@erations In both these Unks.
UNC ballevas ihat tha terminailon of groundwater comreciive actions in Zons 1 and ﬂw
Souﬂmeat Allrvium g Iong oVardua.

in Zona 3, 2he new ptmmmg coafiguration wnicm was adogted etnce the I35t Gve-year reylew
has slowed the eate at which seepage-impacied water can migrate. This has been beneficial
because It oived nahwal restoralive processes to he mode eMecive. Over, Bie pasl fevw years,
UNC has adjusted the configuration by adding weills and femoving fiem as needed to maximize
hydraulc coniroi aver the seepage-impacted waler. UNC also injetted aikalinty mip the
E2epage front 1o help neutraltze the seepage-fmpacted wales, however, It vas necessary to
tease the aikalinily Injaciion because of I bangensy o Momote the ratendlon of wantum In
goluticn. Cumers groundwater re¢overy from all Zone 3 pumping wells combined & adoud 1.4
glons per mimeie, and this r@te is In sleady ¢aciine. 18 wil be naceaeary to change the
remadial goals andtor to nvoke other administrative eonfrofs, eupported by eantinsl wall
montforing, for the CERCLA process o attain élosure and for the sits to be tranaferred to
the DOE fer Img-‘brm stewardsahip.

Quss’.imj-Am&mmmﬂsﬁmﬂnw:nmmmhﬂnhmaﬁn;mehnhﬁ:mmnﬁmﬁ
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eEpanzion of the gmdﬁaﬁrpbnn’hmmmﬁam? Ploaze eaplain

There are na water quality rends, which are atiriiutatie o the seepage of tallings-mpacied
water, ip hdicate tha cantaminani levels are incraasing 1n any of tha remediat target areas
(none of which may be considered aquifers). Vanations in contaminant conceniraions are

alvays expiained by naioal processes thal are unrelaled 1o talings-seepage. Since the 1ast
Flve-Year Review, ihe ateas of impaci have been stabie to deaﬂr.hg n exient.

[n the izat Five-Year Review, we recomumendad that this qmmm be revissd to be moe
meantngful; howevar, that suggeatton ssems to have been dismissed. The queation that
shoutd be 38ked now and In the futurs Is not whether contaminant Isveta increazed or
dscreqesd, but rather, whather the chanpes are atiributable to tallings saepage; and
|eecond, wheiher ihoas changes ane within the rangs of concantrations that are naturany
encounterad in tha background water. Thees two questions are far mors meaningfut as a
basle for daclzion-making, and the answers to them indicata ihat the remedy Ia
protective and should be temminatad.

Quasticn § - Frem GE' s perspective, dave any of the chzugs: in site oparations bad an affect onthe
protactivansas o7 effectivenass of the gromnd-wzisr ramady? Picase explain.

The cessation of pumping has nod aMectad pratectiveness. The remediation remais protective
of human heafth and the emvircameni. The remedy funcioned as well 35 was expected whan
EPA chose It In the June 1958 Recard of Declslan (ROD). EPA exmectad thal significant
desaturation of the Impactad media viowd Iimit or end the ablky 3 achieve MMYMOVEMER; (n
grountyater qualiy thraugh confinued pumplng, and thal it would be necessaty to change the
pesformance goals thai were establiskad n e ROD.

GE balleves ihat It Is the aitenuative capacity &f the nahsral sys’em, more ihan the pumping
remedy, which has groduced mast of the remadi| progress that has been absenved In the

Scathwest Allrwturn and In Zone 1. The stable walsr memlsu) thai hias poniored past-
shutdoan at’esis 0 1is conciuslon.

AsTor Zone 3, UNC remaina willing 33 recover seepawlmpac‘al grmm:!water umm s no
|1onger practicable 1o o 50, 2nd to assist EPA o esianlish off-site administrative controfs. The
pending instaliation of sentined wells in Zone 3 Is partty 1o suppor te administrative conirels.
The deftnition of “practicable” shoufd be based upon an 2aliky 10 sustabhably pump seepage-
Impacied water In suffficiant quantities o mEigate seepage-migration. it appears that the
retovesy system s very ciose 10, ar at, this Imil. The endpoin? cannot be basad upan ma
cumesnt ROD. slandands; those tevels quiie slmpqr £an never be achleved.

Qnssﬁm?-l‘mmymmlwhna&am ﬁbupuﬂim.haimtbncmﬁg cam=mmiy?

Relzins with ihe SETOURTING COMMLAY have been productive and postive.
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Quasticn 10 - .ﬁro\mawmufm?czmmtycuzcmnﬂmﬂmgrﬂn mmm@mnmand
admt.'uv.'hna" H se, plazse provids datils.

UNC [ ot aware of any community CONCams regarting site operaions.

Quenticn 31 - Favs thers bean any cemplaims, vinlations, or other incidemts ralated to she tits that raquire
a respenss by your effice? I so, pleace describe the zats and reszlts of the responses. .

None.

Questicn 82 - Da ;-1::: hean amd comreands, sREuestons, or ecorzmandation: reganding the proje??

EPA recognitzed as early as the 1238 ROD and as fabe as the Fiset S-year Review i 1983, thal
technicat imitations woufd be reached with respecd to meeting the goafs thai were esiatiished
for the site. In'she First S-year review In 1898, EPA validaled the fechnicat Emitatons that i
aniieipated In the ROD u=ing the 10 years of operational data In exisience at that ime. EPA
recommented tha UNC bagh 10 use other avalatie tools to Aty cioss the she, such as
Alemnate Conceriration Limits ant Technical impraciicadiity Waivers. UNC embarked ugon a
program to devalep the EPA'e recommendaiions and for the next several yease conductes
appropeiate Investigations and reporied on Its progress. Several NRC [cense amendments
were adoptad o advance ihase recommentations. .

1 The funtamental technizat imitatians that EPA articipated from the ROD and the First 5-Year
Review have not changed. UNC mmdegsiands that TPA delleves that parforming a 6econd FS Is
the best approach tp'make sue that e stakehoklers are fully fivolved. However, the
supptemental FS will nof change what EPA anticlated 23 years ago in the ROD. As siated n
Apgendix A of the ROD: “However. aparsiional results may demmmts that it 1s '
techmicany lmgmcm to aehieve all eleanup tovala in 2 reasenehis time paricd, and 3
walver bo mesling cartain contaminant-epecific applicable or relevant and appropriate
requirements {ARARS) m3ay requirs re-svaluation as aresull Operstional results may
aleo camonatrate significant declines In pumping rates with ttme due fo Insuffictant
natural recharge of aquiTers. The probablilly of significant reductions tn the saturated
thickness of aquifers at the alte must be conatdersd durtng performance evaluations
elnce much of e water undsriying the talings disposal area Is the result of mina water
and fallings dischargs, botn of which no longer occur. In the avent that saturated
thicknesses cease to support. pumpdng, remedial activity would be discontinued of
sojusatsd to appropaizts levels." Ths 15 precisely 'what has taken place gver the neany quanes
century of perframance. MONEORTHE More fmponantly, the remedy has alvays been and
continues .nbeaunsld:ered effective. The new FS vl nat change fhe fact that the onginal
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cleanup goails cannat ke met, and thal walvess and other adminisirative t0ais will hase to be
agapter before the Church Rock Mill can be fransfarred io the Depa-;ment of Enerys Lnng-
tenm smwasusn*@ Pregrarm. ,

UNC unm@rstanﬁa that USEL-'-'A may. evaiuaie Institutional coriirais a5 a poatenitlial supplemﬁnt in
the RCD, [n agdition o or in comainaiion wih the adoption of natural aitsnuaticn machanisms,
Technial llmpfacﬂeau{ﬂl)' Waivers ar mo&ifiad cieanup siandards for the Charch Rock SL}E As
EPA s adare, UNC 'warked wih the Mavajo Nation freen 2001 to 2023 ha deVEDR an metiirionat
cORtred pian 1o pravent poteniial exposure 19 seepage-impacied water: Nefher the proposed
Tribat Resolstion nog the esvirpnmeniad Bigm-ﬁ'-way that was Hmmed has baen formally

responged to-gince ey were first proposed moge than 10 yedrs ago. Given that B is urseaksie
ba consider ihe background groundwaler as 3 viabie source of water for Fuman andior animal

cansiEmation at present or In the future, UNC continizss :o balleve adminisTative contsosks should
be constderad 38 pant of the fhal remedy. For G5 part, UNC has demonstrated its willingness
over the past 20 years &0 wark ‘cpopedatively with all parties io folge an putcame that benefits
locaf residents. This has cluded an offer made moge than 15 years age fo pravide for an
attemative water souce to nearay residents should they nat have access 1o viaole sup@lles
elthes for stock wal:enng or domestic mnsumpﬂm becatsse of the nabumﬂjr poog water quailty in

the reglom.

Thank yoa for allowing UG o share our perspaciive during this Th Syear ceview.

¢

L\
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Chester Engineers, 2009. Revised Submittal: Site-Wide Supplemental FeaéibilityStudy Partli, Uni;ed Nuclear
Corporation, Church Rock Tailings Site, Church Rock, New Mexico. July 2009.

Chester Engineers, 2011b, Revised Site-Wide Supplemental Feasibility Study Parts | and it, Church Rock
Site, Church Rock, New Mexico. April 26, 2011.

.Chester Engineers, 2012. Updated Baseline Human Health Risk Assessment—Final, Church Rock Site, Church
“Rock, New Mexico. August 2012.

Chester Engmeers 2014. Annual Review Report—2013, Groundwater Correct/veAct.'on Church Rock
Site, Church Rock, New Mexico.. January 2014. :

Chester Englnee rs, 2014. Groundwater Flow Model of the Church Rock Site and Local Area, Church Rock
New Mexico — Revised. June 2014,

Chester Engineers, 2015. Annual Review Report— 2014, Groundwater Corrective Action, Church Rock
S/te Church Rock, New Mexico. January 2015.

‘Chester Engineers, 2015. Email from Robert Warren (Chester Engineers) to Janet Brooks (EPA-RPM),
Subject: Updafed UPL95 summary tables. Attached Tables and Summary Comparisons of Upper
Prediction Limits for Parameter Concentrations in Background Groundwater to Site Cleanup Standards
and Potential ARARs for All Three Hydrostrat/graphlc Units at the UNC Church Rock Mill Tailings Site.
March 29, 2015 : . :

Chester Engineers, 2016. Annual Review Report -2015, Groundwater Corrective Action, Church Rock
Site, Church Rock, New Mexico. February 2016.

Chester Engineers, 2017a. Working Draft Revised Site-Wide Supplemental Feasibility Study Part Ili, United
Nuclear Corporation, Church Rock Tailings Site, Church Rock, New Mexico. January 2017. .

Chester Engineers, 2017b. Annual Review Report— 2016, Groundwater _Corréctive Action; Church Rock.
Site, Church Rock, New Mexico. February 2017.

General Electric Company (by Roy S. Blickwedel), 2006. Regulatory Significance of the Occurrence and
Distribution of Dissolved Uranium in Groundwaters of the Southwest Alluvium, Church Rock Site, New
Mexico. ADAMS Accession Number ML061000082. March 2006.

General Electric Company, 2012, Letter to NRC, Subject: License Amendment Request for Revised
Groundwater Protection Standards based on Updated Background Concentrations, Source Materials
License SUA-1475, Groundwater Corrective Action Program, United Nuclear Corporation Church Rock
Mill and Tailings Site. April 17, 2012,

Hatch-Chester, 2018. Annual Review Report — 2017, Groundwater Corrective Action, Church Rock-Site,

UNC Church Rock Uranium Mill Superfund Site . Fifth Five-Year Review
September 2018



Church Rock, New Mexico. January 2018,

New Mexico Environment Department, 2014. Letter from Jerry Schoeppner, Chief (Ground Water Quality
Bureau) to Thomas McLaughlin, Project Manager (U.S. Nuclear Regulatory Commission). Response to 8/15/2014
Nuclear Regulatory Commission (NRC) Draft Environmental Assessment (EA) for the Proposed Amendment
Request for United Nuclear Corporation {UNC), Church Rock Mill Site, Source Materials License SUA-1475.
October 28, 2014. '

U.S. Environmental Protection Agency (EPA), 1988. Record of Decision, United Nuclear Corporation,
.Ground Water Operable Unit, McKinley County, New Mexico. EPA R06-R88-44, Region 6. September
1988.

U.S. EPA, 2001. Comprehensive Five-Year Review Guidance, Office of Solid Waste and Emergency
Response, EPA 540-R-01-007, OSWER No. 9355.7-03B-P. June 2001.

us. EPA, 2013. Fourth Five-Year Review Report for the United Nuclear Corporat/on Ground Water
Operable Unit, Church Rock, McKinley County, New Mexico, September 2013.

U.S. EPA, 2013. Memorandum (13-R06-001): Comments on background groundwater conditions in the
Southwest Alluvium and Zones 1 and 3 of the Upper Gallup Sandstone at the United Nuclear Corporation Church
Rock Milland Tai/ingsSite Church Rock, New Mexico. National Risk Management Research Laboratory, '
Ground Water and Ecosystems Restoration Division, Office of Research and Development (ORD).
From Ralph Ludwig and Robert Ford to Janet Brooks. March 25, 2013 -

v

U.IS'. EPA, 2013. Record of Decision, United Nuclear Corporation, McKinley County, New Mexico. EPA
ID: NMD030443303, Operable Unit: OUO2, Surface Soil Operable Unit. EPA Region 6, Document No.
681353. March 29, 2013.

U.S. EPA, 2016a. Transmittal of the Five-Year Recommended Template, Office of Superfund Remediation and
Technology Innovation. OSWER, OLEM-9200.0-89. January 20, 2016. Updated October 11, 2016.

U.S. EPA, 2016b. Letter from Alexis Strauss, Acting Regional Administrator, EPA Reglon 9 to The Honorable
Russell Begeye, President, Navajo Nation Abandoned Uranium Mines on the Navajo Nation. July 18, 2016.

U.S. Nuclear Regulatory Commission, 2015. Letter from Andrew Persinko, Deputy Director (NRC, Division of
Decommissioning, Uranium Recovery, and Waste Programs} to Roy Blickwedel (General Electric Company).
License Amendment Request for Revised Groundwater Protection Standards Based on Updated Background
Concentrations, Source Materials License SUA-1475, Groundwater Corrective Action Program, United
Nuclear Corporation Church Rock Mill and Tailings Slte Llcense Number SUA-1475, Amendment No. 52.
April 9, 2015. .

Weimer, W.C., R.R. Kinnison, J.H. Reeves, 1981. Survey of Radionuclide Distributions Resulting from the Church
Rock, New Mexico, Uranium Mill Tailings Pond Dam Failure. Prepared by the Pacific Northwest Laboratory for
Division of Waste Management, Office of Nuclear Material Safety and Safeguards, U.S. Nuclear Regulatory
Commission, Washington D.C. NUREG/CR-2449, PNL-4122. December 1981.
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Photograph 1: The gated and secured site access road to the tailings disposal cells and ground water
remedial action target areas.

Photograph 2: Southeast view across the lined evaporation ponds on the south cell. Ponds contain mostly
supplemental water from the facility supply well, and less than 5 percent from ground water extraction.
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Photograph 3: North view across Pipeline Arroyo, shows the close proximity of Wells GW-2 (south
side) and GW-3 (north side) to the severely eroded and sloughed embankments.
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Photograph 4: North view across Pipeline Arroyo. shows the close proximity of Well GW-3 (north
side) to the severely eroded and sloughed embankment, prohibiting sampling due to safety concerns.
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Photograph 5: Southwest view of Pipeline Arroyo, downstream of the “Nick Point”, that shows the
severely eroded and sloughed embankments.

Photograph 6: Southeast view of a bend in Pipeline Arroyo at the “Nick Point™, that shows the
continual undercutting and erosion of the embankment.

e
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Photograph 7: North view across the northwest ground water remedial action arca, that shows the
Zone 3 ground water extraction wells.
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