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FIFTH FIVE-YEAR REVIEW REPORT 
UNITED NUCLEAR CORPORATION SUPERFUND SITE 

EPA ID#: NMD030443303 
MCKINLEY COUNTY, NEW MEXICO

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' (“OUI”) was signed on September 30, 1988. Site cleanu under the OUl 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 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 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 overlappingjurisdiction—EPA and the U.S. Nuclear Regulatory 
Commission (NRC). As stated in a 1988 Memorandum of Understanding (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 OUl 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 Oil 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 NjR.C 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 arhendment 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 GUI. 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 actions are presented in Section 3.0 
ofthis 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:

• 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 upgradlent well series {i.e., RW-series) should be 
evaluated to determine whether it is drawing in background water (/.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 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.

• 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

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

Date
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ISSUES/RECOMMENDATIONS

Issues and Recbihmeindations Identified in the Five-Year Review:

OU(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 regaining 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 wan ant a change in Remediation Goals for the remedy 
to remain protective.

Affect Current 
Protectiveness

Affect Future 
Protectiveness

Party Responsible Oversight
Party/Support 
Agency

Milestone Date

No Yes EPA EPA/State 6/30/2020 ,

OU(s): 1 Issue Category: Remedy Performance

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 
Protectiveness

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 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.

Affect Current 
Protectiveness

Affect Future 
Protectiveness

Party Responsible Oversight
Party/Support 
Agency

Milestone Date

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 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.

Affect Current 
Protectiveness

Affect Future 
Protectiveness

Party Responsible Oversight
Party/Support
Agency

Milestone Date

No Yes PRP EPA/State 6/30/2019 ,
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I. INTRODUCTION

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^ (“OUl”) was signed on September 30, 1988. Site cleanup under the OUl 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 during the review, if 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 300.430(f)(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 OUl, 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 letter 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 UNO 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 IE mine sites.

The Site was granted a radioactive 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

^ 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 OUl ROD, 
because it was not until 2013 that EPA decided to have more than one operable unit at the Site.

. UNC Church Rock Uranium Mill Superfund Site Fifth Five-Year Review
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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) arid 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; ^d 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 mining 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 Feasibility Study (SWSFS) Parts I and II 
(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, 1988c), this infiltrated water represents the “background” ground 
water conditions for the Site..This “background” phrase has also been referred to as “post-mining/pre-tailirigs” 
background water quality in various Site documents.

Ground water in the SWA flows to the southwest along Pipeline Arroyo. Grourid 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 1 and 3), is frorn mine discharge water infiltration. Water levels 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). Seepiage 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 the “background water,” and it is also 
distinctly different from the natural ground water that exists in Section 36 in Zone 3 and Zone 1 at about elevation 
6700 ft amsl.

^ 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 suiTounding 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 of a 
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: NMDP30443303

Region: 6

NPL Status: Final

State: NM City/County: Gallup/McKinley County

Multiple OUs?
Yes

Bias the site achieved construction completion? (yes for OUI) 
but no for OU2 as reflected below.
No

Lead agency: EPA

Author name (Federal or State Project Manager): Janet Brooks, Remedial Project Manager

Author 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 (fiveyears after triggering 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 Superfund 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 mih 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 1 and Zone 3 of the Upper Gallup Sandstone Formation.

Contaminants of Concern
The OUl COCs and cleanup levels identified in the 1988 ROD (see Table 1) were established 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, 
mercury, 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 MCE.

• New Mexico Water Quality Control Commission (NM WQCC) 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 spannirig 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
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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.

Implementation 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.

-is the subject of this FYR

Selected Remedy

The remedy selected in'EPA’s 1988 ROD for OUI—the ground water operable unit- 
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 mist 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, tind 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 OUI, 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 grouiid water at the TDA to a level that allows attainment of cleanup criteria at its 
boundary.

The goal of the selected remedy for OUI 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 period due to the 
hydrogeologic characteristics of the aquifers.

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 
in establishing 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. 
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Parts I and II of the SWSFS have been reviewed and accepted by the EPA but have not yet modified 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 aehieve 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 I and II are complete. The SWFS Parts I 
and II 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 
III 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 OU2, 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 OU2 
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 remediated under the separate 1988 ROD 
for OUl, 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 reclamation 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 
comj5acted soil and rock. The interim and final covers act as a radon barrier and for erosion protection.

OUl - 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 LINC/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 theii 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 evaporation liner saturated.

The SWA remedial system (see Figure 4) was temporarily 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 oh 
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 while minimizing its transport to the more 
thickly saturated, but non-seepage-impacted parts of Zone 3.

The Zone 1 (see Figure 15) remedial system was decommissioned by NRC 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 (UAO) to UNC. The UAO required UNC to undertake the 
ground water remediation required by EPA’s OUl 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 <6 Maintenance

OU1 - Ground Water Remedial System Operation & Maintenance

Ground Water O&M is required by EPA’s 1988 ROD, which addresses Site ground water, and by EPA’s 1989 
UAO to UNC, which requires UNC to implement the ground water remedy in the OUl 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 evaporation 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 attenuation. Pumping inZone 1 
was discontinued, due to low productivity of the wells (combined pumping rate from the three wells is 0.64 gpm). 
LTNC/GE continues ground water extraction in Zone 3 using wells along the seepage-impacted front {see Figure 10 
for well locations). GEAJNC 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# Protectiveness
Determination Protectiveness Statement

Short-term
Protective

The remedy at OUl (tlie 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 tlie 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 (/.e., remediation goals) through theNCP decision
making process.

2. Complete the ongoing SWSFS Part HI 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 rhigration 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 
Natural 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 (TI) waiver is appropriate for the 
ARARs related to sulfate and TDS. This evaluation would be done as part of the 
ongoing SWSFS, Part III.

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 OU2 ROD, which provides 
for the disposal ofNECR mine waste at the Site TDA, is expected to be protective of human 
health and the environment upon completion. At present [/.e., 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
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 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 OUl 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-irhpacted 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 interpreted 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 mill tailings piles created by the United Nuclear 
Corporation mill on the Site.

ou# Issue Recommendations
Current
Status

Current Implementation 
Status Description 
(additional discussion 
below table)

Completion 
bate (if 
applicable)

1 l.The 1988 ROD did not 
provide a clear evaluation 
of the post-mining/pre- 
tailings background water 
quality in establishing the
Site cleanup standards.

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 proc.ess.

Ongoing NRC revised ground water 
protection standards based 
on updated Background 
Threshold Values (BTVs) 
for the Site. NRC approved 
the BTVs in 2015. EPA 
has not acted on the 
proposed BTVs in a 
decision document.

N/A

1 2. The ground water remedy 
cannot attain the cleanup 
levels within a reasonable 
time frame because the 
source of anthropogenic 
recharge to the ground 
water system is no longer 
available and has resulted in 
a significant loss of aquifer 
saturated thicknesses.

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

Ongoing EPA Region 6 will stop' 
work on the SWSFS Part
III determination until after 
EPA Region 9 completes a 
water quality investigation 
of the NECR and Quivira 
mines (see Data Review 
section below).

Stop Work
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ou# Issue Recommendations
Current
Status

Current Implementation 
Status Description 
(additional discussion 
below table)

Completion 
Date (if 
applicable)

1 3. The Zone 3 extraction 
well system cannot 
hydraulically control the 
migration of tailings 
seepage-impacted water 
northward toward and 
eventually on to the Navajo 
Nation lands.

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 
subsurface area.

Ongoing The Zone 3 extraction 
system has been declining 
in performance due to the 
decreasing amount of 
water that is being 
extracted; consequently, 
active remedial operations 
in Zone 3 are reaching the 
limits of then- 
effectiveness.

N/A

4. The question still remains 
as to whether or not the 
operation of the extraction 
system in the SWA is 
effective for improving 
ground water quality with 
respect to uranium and 
whether natural attenuation 
can be relied,upon as part of 
the remedy to mitigate 
tailings seepage impacts on 
ground water.

Determine whether the 
SWA extraction wells 
have provided 
improvement in ground 
\vater quality with 
respect to uranium 
contamination when 
compared to natural 
attenuation.

Under
Discussion

The SWA extraction 
system has remained idle 
since 2001 due to only 
sulfate and TDS migrating 
out of the tailing cells.
TDS and sulfate are 
secondary drinking water 
standards, which are not 
remediation goals at the 
Site. Significantly, the 
natural geochemistry of the 
ground water appears to be 
effective for improving 
ground water quality with 
respect to uranium 
concentrations.

N/A

1 5. Uranium concentrations 
in the SWA ground water 
do not exceed the uranium 
cleanup level of 5.0 
milligrams per Liter (mg/1) 
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/1.

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.

Under
Discussion

UNC/GE submitted an 
expanded list of 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 
acted on the proposed 
BTVs in a decision 
document.

N/A

6. In light of the technical 
difficulties of achieving Site 
ground water cleanup levels 
using engineering controls, 
ICs may have to play a 
larger role in protecting 
human health at the Site.

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.

Under
Discussion

Efforts to discuss ICs with 
the Navajo Nation have not 
been renewed

01/31/2019
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ou# Issue Recommendations
Current
Status

Current Implementation 
Status Description 
(additional discussion 
below table)

Completion 
Date (if 
applicable)

1 7. Sulfate and TDS 
concentrations are 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.

Evaluate whether a TI 
waiver is appropriate for 
the ARARs related to 
sulfate and TDS. This 
evaluation would be 
done as part of the 
ongoing SWSFS, Part
m.

Under
Discussion

Statistical evaluation of the 
background sulfate and 
TDS concentrations has 
been completed. EPA has 
not acted on the proposed 
BTVs for sulfate and TDS.

N/A

8. Background water at the • 
Site is not a 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.

Evaluate the
anthropogenic origin and 
the transient nature of the 
artificially created 
ground water aquifers 
impact on future EPA 
ground water decision 
making.

Under
Discussion

UNC/GE used statistical 
analysis of water chemistry 
from wells located outside 
of the seepage-irhpacted 
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 BTVs in a 
decision document

N/A
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IV. FIVE-YEAR REVIEW PROCESS
Community Notification, Involvement & Site Interviews
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 described in the FYR report, which will be made available 
at the following Site information repositories:

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

Navajo Nation Environmental Protection Agency Superflind 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 '"twofold, 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 of 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 which the groundwater moves.

Pumping from Zone 3 wells continues, albeit at a 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. 
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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 recently 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 perforrnance 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 BTVs 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 1 (see Figure 3). Specific observations related to these 
hydrostratigraphic units are discussed below.

GEAJNC submitted a working draft of the SWSFS Part III 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 Ill.of the estimated 
background water volumes (mine discharge water) compared to the seepage-impacted volumes:

Hydrostratigraphic Unit Background'* Water 
Volume (gallons)

Seepage-Impacted Water (Oct 
2015) (gallons)

Seepage-Impacted 
Water/Background 

Ratio (%)
SWA 17,831,613,510 140,451,966 0.788

Zone 3 701,624,000 11,274,873 1.6
Zone 1 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, 20)6). EPA Region 9 will begin their 
water quality investigation after UNC/GE installs sentinel monitoring wells on the Navajo Nation. Installation of

“ See supra 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 III 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 III 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 OUl 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
UNC Church Rock Uranium Mill Superfund Site Fifth Five-Year Review
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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 tire below proposed background standard of 0.205 
mg/1. 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 emd 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 BTVs 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,
UNC Church Rock Uranium Mill Superfund Site Fifth Five-Year Review
September 2018 Page 16



as represented by the contours shown in Alternative 1. Alternative 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 ofthe 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 1

The Zone 1. 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 approxirnate 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 I.

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 in Zone 1 wells 
(Table 8).

Specific metals (cobalt and nickel) exceed both the 1988 ROD standards and calculated BTVs 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 property 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 1 
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 neutralized (buffered) and adsorption is occurring, resulting in attenuation of metals 
and radionuclides.

o Natural geochemical conditions (i.e., gypsum equilibrium and bicarbonate availability) also are expected 
to control sulfate and manganese concentrations in Zone 1.

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” (P’hotographs 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 mmntained and managed.
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V. TECHNICAL ASSESSMENT

QUESTION A: Is the remedy functioning as intended by the decision documents?

Question A Summary:

The OUl remedy addresses ground water contamination in Zone 1, Zone 3 and the SWA using ground water 
extraction wells and treatment via evaporation. The OUl 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 conditions continue to change.

The OUl 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 cdnteiminant concentrations are dependent not only on pumping but also on the 
influence of mine discharge 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.

Declining pumping system performance was anticipated in the 1988 ROD (Appendix A), which 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” signs) and surround the Site.

However, there are currently no ICs restricting the use of seepage-impacted water that has advanced beyond the 
NRC Licensed Site boundai^ 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 objectives 
(RA Os) used at the time of the remedy selection still valid?

Question B Summary:

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 Cleanup 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 ARARs: aluminum, antimony, 
arsenic, beryllium, cadmium, iron, lead, manganese, nickel, thallium, vanadium, 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 ARARs 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 ARARs 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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• restore ground water down-gradient of the Tailings Disposal Area, to the maximum extent practicable, to 
meet the cleanup criteria; and

• 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 objectives. However, as discussed above, it has not been possible to 
completely achieve the RAOs.

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 NCR) 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 request 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? '

I' * .

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 perfomiance or protectiveness of the remedy.
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VI. ISSUES/RECOMMENDATIONS

Issues and Recdmmendatidns Identified in the Five-Year Review:

OU(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.

V

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

Affect Current 
Protectiveness

Affect Future 
Protectiveness

Party Responsible Oversight
Party/Support 
Agency

Milestone Date

No Yes EPA EP A/State 6/30/2020

OU(s): 1 Issue Category: Remedy Performance

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 
Protectiveness

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 tirhe, 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 ofNatural attenuation.

Affect Current 
Protectiveness

Affect Future 
Protectiveness

Party Responsible Oversight
Party/Support
Agency

Milestone Date

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 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.

Affect Current 
Protectiveness

Affect Future 
Protectiveness

Party Responsible Oversight
Party/Support 
Agency

Milestone Date

No Yes PRP EPA/State - 6/30/2019
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VII. PROTECTIVENESS STATEMENT

Operable Unit:
OUl

Protectiveness Determination: 
Short-term Protective

Protectiveness Statement: -
The remedy at OUl (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:
OU2

Protectiveness Determination: 
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 term.

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.

ym. 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 OUl and New, Revised, Promulgated or Enacted Standards since the 1988 ROD

Contaminant

1988 ROD
Concentration 

(mg/L) 
unless noted

ARAR Source Identified 
in ROD

2013
NMWQCC

ew
Standard

2018 MCL, 
TTLs or 

Secondary 
DW

StandarcP

NRC
GWPS
(mg/L)
unless
noted

NRC GW
Protection

list*

Aluminum 5 NMWQA' 5

Antimony 0.014 HEALTH-BASED ^Kcioe
Arsenic 0.05 MCL 0.1 Ha.oi 0.05 0^05

Barium 1 MCL, NMWQA' 1 2 1

Beryllium 0.017 HEALTH-BASED gl' 0.004 0.05

Cadmium 0.01 MCL, NMWQA' 0.01 St 0.005 0.01 0.01

Chromium 0.05 MCL, NMWQA' 0.05 0.1 0.05

Cobalt 0.05 NMWQA' 0.05

Copper 1 NMWQA' 1 1.3

Iron 5.5 BACK-GROUND

Lead 0.05 MCL, NMWQA' 0.05 0.05

Manganese 2.6 BACK-GROUND

Mercury 0.002 MCL, NMWQA' 0.002 0.002 0.05 0.002

Molybdenum 1 NMWQA' 1

Nickel 0.2 NMWQA' 0.2

Selenium 0.01 MCL 0.05 0.05 0.01 0.01

Silver 0.05 MCL, NMWQA' 0.05 0.1 0.05

Thallium 0.014 HEALTH-BASED Lc"'

Vanadium 0.7 HEALTH-BASED

Zinc 10 NMWQA' 10

Chloride 250 NMWQA' 250 250

Sulfate 2,160 BACK-GROUND

Nitrate 30 BACK-GROUND 10

TDS 3,170 BACK-GROUND f 1000e 500

Radium-226 And 228 5' MCL 30' 5' 5'

Uranium - 238 5 NMWQA' 0.03 0.03

Uranium - 238 Or 1,645'
Thorium-230 <' 15' MCL 5'

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 
’ Federal Maximum Contaminant Level, Treatment Technology Action Level (TTLs), or Secondary Drinking Water Standard 

10 CFR Appendix A to Part 40 - SC-Maximum Values for Ground Water Protection 
'pCi/L

‘‘ based 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 
'rod Identifies NMWQA as Source for State of NM ARARs - NM numerical standards are from the NM Water Quality 
8 NMED Recommended Background Values according to a letter to EPA January 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 1
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 5.5 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 0.2 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 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 X

Uranium-238-
5 mg/L

or 1645 pCi/L

Thorium-230 15 pCi/L

Gross Alpha 15 pCi/L X X X

Notes:
1
2
3

SWA = Southwest Alluvium.
mg/L = milligram per liter, pCi/L = picocurie per liter.
EPA cleanup levels represent NMWQCC standards for Aluminum, Cobalt, Copper, Molybdenum, 
Nickel, Zinc, Chloride, and Uranium.
EPA cleanup levels represent MCLs for Arsenic, Barium, Cadmiurn, 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.
EPA cleanup levels represent background levels for Iron, Manganese Sulfate, Nitrate, and TDS.
EPA cleanup levels represent health-based criteria for Antimony, Beryllium, Thallium, and Vanadium. 
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

Contaminant
1988 ROD 

Cleanup Level Units
Propos
SWA

ed Cleanuj:
Zone 3

} Levels
Zone 1

Aluminum 5.0 mg/L 5 5 5
Antimony* 0.014 mg/L . - - -
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
Selenium 0.01 mg/L 0.07 0.05 0.05
Silver* 0.05 mg/L ... '
Thallium* 0.014 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 P.Ci/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 OUl (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 (;.e., remediation goals) through the 
NCP decision-making process.

2. Complete the ongoing SWSFS Part III 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 subsurface area.

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

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 OU2 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 adequately 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

OU# Issue Recommendations
Current
Status

Current
Implementation Status 
Description (additional 
discussion below table 
included in text)

Completion 
Date (if 
applicable)

l.The 1988 ROD did 
not provide a clear 
evaluation of the 
post-mining/pre- 
tailings background 
water quality in 
establishing the Site 
cleanup standards.

Evaluate and revise the 
estimated background 
contaminant levels at the 
Site and reevaluate Site 
cleanup standards (i.e., 
remediation goals) 
through the NCR decisipnr 
making process.

Ongoing NRC revised ground 
water protection 
standards based on 
updated Background 
Threshold Values (BTVs) 
for the Site. NRC 
approved the BTVs in 
2015. ERA has not acted 
on the proposed BTVs in 
a decision document.

N/A

2. The ground water 
remedy cannot attain 
the cleanup levels 
within a reasonable 
time frame because 
the source of 
anthropogenic 
recharge to the 
ground water system 
is no longer available 
and has resulted in a 
significant loss of 
aquifer saturated 
thicknesses.

Complete the ongoing 
SWSFS Rart III to develop 
and analyze remedial 
alternatives.

Ongoing ERA Region 6 will stop 
work on the SWSFS Rart 
III determination uritil 
after ERA Region 9 
completes a water 
quality investigation of 
the NECR and Quivira 
mines (see Error! 
Reference source not 
found, section below).

Stop Work

3. The Zone 3 
extraction well 
system cannot 
hydraulically control 
the migration of 
tailings seepage- 
impacted water 
northward toward 
and eventually on to 
the Navajo Nation 
lands.

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 subsurface 
area.

Ongoing The Zone 3 extraction 
system has been 
declining in
performance due to the 
decreasing amount of. 
water that is being 
extracted;
consequently, active 
remedial operations in 
Zone 3 are reaching the 
limits of their 
effectiveness.

N/A
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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 .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 system in 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 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 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 Discussion expanded list of
SWA ground water natural attenuation in the proposed BTVs in 2015,
do not exceed the SWA for uranium as well iticluding.COCs
uranium cleanup as for other COCs in all addressed in the 1988
level of 5.0 hydrostratigraphic zones ROD. The updated BTVs
milligrams per Liter as part of the ongoing for each EPA-regulated
(mg/I) called for in remediation effort to COC were critically
the 1988 ROD. attain cleanup standards. compared to ARARs and
However, they do the ROD standards to
exceed the 2003 propose appropriate
promulgated ERA cleanup levels for COCs.
Safe Drinking Water ERA has not formally
Act(SDWA) MCLfor approved of the
uranium of 0.030 proposed BTVs. ERA has
mg/I. not acted on the

proposed BTVs in a
decision document.
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Table 5 - Status of Recommendations from the 2013 Five-Year Review Report (continued)

OU# Issue Recommendations
Current
Status

Current
Implementation Status 
Description (additional 
discussion below table 
included in text)

Completion 
Date (if 
applicable)

6. In light of the 
technical difficulties 
of achieving Site 
ground water 
cleanup levels using 
engineering controls, 
ICs may have to play 
a larger role in 
protecting human 
health at the Site.

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.

Under
Discussion

Efforts to discuss ICs 
with the Navajo Nation 
have not been renewed

01/31/2019

7. Sulfate and TDS 
concentrations are 
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.

Evaluate whether a Tl 
waiver is appropriate for 
the ARARs related to . 
sulfate and TDS. This 
evaluation would be done 
as part of the ongoing 
SWSFS, Partin.

Under
Discussion

Statistical evaluation of 
the background sulfate 
and TDS concentrations 
has been completed. 
EPA has not acted on 
the proposed BTVs for 
sulfate and TDS.

N/A
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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
OUff 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 the transient nature of the , chemistry from wells
but instead an artificially created ground located outside of the
anthropogenic water aquifers impact on seepage-impacted area
artificial aquifer future ERA ground water to calculate BTVs from
created by mine decision making. the mine discharge
water effluent that water that infiltrated
was pumped from the subsurface prior to
the Westwater the mill tailings seepage
Canyon Member of impact. UNC/GE
the Morrison submitted an expanded
Formation, which list of BTVs in 2015,
contains the uranium including COCs
ore body. 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. ERA has 
not acted on the 
proposed BTVs in a 
decision document
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Table 6- Detected Constituents in Southwest Alluvium, October 2017
Information Source: 2017 AMR (Hatch-Chester, 2018)

ChemicalName

NRC
License

Standard

1988 ROD 
Cleanup 

Level

Proposed
BTV

Cleanup
Level Unit 0509D 0624 0627 0632 0001 0802 0803 0808 EPA23 EPA25 EPA28

EPA28
FD GWl SBL-01

ALUMINUM - 5 5 me/I 0.2 0.4

AMMONIA (AS N1 - - me/l 0.2 0.1 4.4 D 0.13 1.21 0.46

BICARBONATE (HC03) - me/I 2500 1670 600 1820 1600 2140 1590 1930 1360 1440 432 440 1800 452
CALCIUM - - - me/l 877 689 523 547 570 638 614 645 649 795 491 482 676 477
CHLORIDE 250 250 me/l 212 D 31 D 243 D 200 0 173 D 142 D 172 D 117 D 145 D 98 D 98 D 240 D 73 D
CHLOROFORM 80 .. 80 ur/I 0.66 2.1 0.58 0.91
COBALT 0.05 0.05 mg/l 0.01 0.01 0.03

GROSS ALPHA 15 15 15 DCi/l 0.7 1.3 0.8 1 0.6 1 0.7 0.8 1.1
LEAD 0.07 0.05 0.07 me/l 0.002 0.001
LEAD-210 5.9 5.9 DCi/l 1.6 1.5
MAGNESIUM .. me/l 417 434 226 789 782 740 661 641 391 242 469 463 577 1220
MANGANESE - 2.6 2.1 me/l ■ 0.14 0.15 ■ m 1.31 ■ B ■ 0.44 0.46 0.49 0.1
NICKEL 0.078 0.2 0.2 me/I 0.12

NITRATE (N031 - 30 536.6 me/I 8.70 D 71.5 D 79.0 D 43.0 D 58.5 D 73.5 D 29.5 D 18.7 D 61.0 D 7.05 D 7.20 D 77.5 D 35.3 D
PH (FIELD) - su 6.41 6.57 6.86 6.49 6.61 6.52 6.55 6.52 6.68 6.72 6.88 6.86 6.67 6.61

PH (LAB) - - - su 6.60 H 6.63 H 7.02 H 6.60 H 6.72 H 6.62 H 6.65 H 6.62 H 6.70 H 6.85 H 6.93 H 6.88 H 6.73 H 6.80 H
POTASSIUM - me/l 13 6 5 10 12 6 11 9 10 7 10 10 9 13
RADIUM-226 „ — - Dci/I 0.3 0.2 0.2 0.5 0.2 0.2 0.3 0.3 0.3 0.5 0.4
RADIUM-228 - - - DCl/l 1.5 1.6 2.8 1.5 2.6

RADIUM 226 & 228 8.2 5 8.2 DCi/l 1.8 0.2 0.2 2.1 0.2 3 0.3 0.3 0.3 2 3
SODIUM - - me/l 413 D 306 D 364 378 D 368 D 332 D 249 D 337 D 151 219 D 252 249 416 D 280 D
SULFATE (S04) 2160 5815 me/l 2100 D 2100 D 2170 D 3220 D 3250 D 2880 D 2840 D 2820 D 2210 D 1790 D 2900 D 2890 D 2550 D 5520 0
THORIUM-230 4.5 15 4.5 DCi/l

TOTAL DISSOLVED 
SOLIDS (LAB)

-- 3170 10376 mg/l 5690
DH

5170 D 4080 D 6510 D 6520 D 6450
DH

5870 DH 6020 DH 4490 DH 4440 D 4830 D 4950 D 5840 D 8870 D

TOTAL
TRIHALOMETHANES

80 - 80 H8/I 0.66 2.1 0.58 0.91

URANIUM 0.3 5 0.205 me/I 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 

I exceed the Proposed BTV Cleanup level

I exceed both the 1988 ROD Cleanup Levels and the Proposed BTV Cleanup Levels 
D indicates that the sampie was dihited for analysts
H indicates that the analysis was performed beyond the analytical method holding time 
FD indicates a field duplicate sample

4
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Table 7- Detected ^nsmuents hi Zone 3, Oeteber 2017 
Information Sourca: 2017 AMR {Hatdi-Chester, 2018)

NRC

Lkeme
196BROD

Proposed
BTV

MHU

BAA 4 A AJiM A ASM 1 ^BAi A AAAA A AAAJ A ■AM A A MAA A
SMiMaH Level tMt 8U0 6617 66U •MB •717

■717 W •719 IPAU EPAM NBL-S2 IVW-l NW-2 Nw-J Nw-4 fMV-a ■Mr-11 ■W-A

ALUMINUM

- 5 5 mg/I ■ ■ ■ ■ ■ 0.3 ■ 0.1

AMMONIA (AS N) - - -
mg/I 0.89

8.5 0 1510 0.87
2.2 D 39 D 40D 051 0.07

22 0 0.29
3.4 D 0.96

ARSENIC 0.7S7 ao5 0.757 mg/1 0.001 0.001 0.011 05120 0.001
BERYIUUM aos 0.017 0.004 mg/I 0.001 0.001

BICARBONATE (HC03) - -- -
mg/I 363 17 66 SBH 263 344 428 143 446 42 137 57

CADMIUM OM 0.01 0.09 mg/I 0.006 0044 0019 0019

CALOUM - - -
mg/I 645 437 4160 426 452 445 447 457 432 479 592 616 544 550 527

CHLORIDE

- 250 250 mg/l 45
32 DH 104 DH 26 DH 27 D 57 DH 56 OH

340
42 D SI OH 37 0 45 17

32 D 39 D 23 0 34 0 36 0 32 0CHLOROFORM 80

-
80 Mi/I 4 61 0.52

COEALT

- 0i» 0.391 n«/l 0.04 ■ 11 ■ ■ ■ 0.27 0.13 ■ 0.15 0.03 ■GROSS ALPHA
39.7 IS 39.7 pd/l 3.1 11.5 31.1 16.2 9.5 24.4 23.8 4.9 6.8 6.3 10.3 5.6 27.6 U 14.9

LEAD OiM Oils aoR mg/l 0.001 0.011 0.006 0.008 0.009 0J)36 0.026 0.005 0.001 0.002
LlAD-210 5.7 - 5.7 Pd/I 1.7 2.4 2.7
MAGNESIUM

- - -
mg/1 173 550 678 573 486 496 496 698 950 333 311 176 304 488 625

MANGANESE

- 2.6 9.1 ftfiA 3.45 II ■ ■ ■ ■I H 6.35 7.24 7.47 4J5 1.89 1.36 6.72 7.63

MOLYBDENUM - 1.0 66.1 mg/l 0.3 0.3 0.3 0.4 0.1 0.8 0.2
NICKEL 0.569 0.2 0.569 mg/l 0.09 ■ ■ 0.56 ■ ■ HI 03 035 0.38 0.14 035 044

NITRATE (N03) - 30 190 mg/l 0.03 0.01
1.90 D 0.01 0.01

17.6 D 18.6 D 0.02 0.07 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 7.0S 6.14 7,23 6.71 5.48 6.49 5.68

PH (LAB) - - su
7.04 H 2,87 H 3.01 H 3.31H

3.27 H 3.20 H 3.20 H 5.68 H 6.09 H 4.97 H 7.20 H 6.76 H 7.15 H 6.1SH
6.91 H 6.48 H 3.83 H 6.48 H 5.94 HPOTASSIUM - - -

mg/l 7 13 2 13 11 2 2 12 14 10 9 7 8 12 11
RADIUM-226 -

pci/l 3.9 5.8 10.6 8.6 7.7 12 17.1 3.8 5 5.8 8.3 4.9 20 9.7 12.4
RADIUM-228

- -
pci/l 4.5 7.5 2,9 7.2 7 5.9 11.7 8.4 U 15 11.1 15.1 20.6 19.9

RADIUM 226 & 228
35.2 5 35.2 pcl/l 8.4 13.3 10.6 11.5 14J 19 23 15.5 13.4 175 23.3 16 35.1 30.3 32.3

SODIUM - -
mg/l

137 D 140 D 211D USD 113D
163 D 161D 1450

172 0 152 D 145 D 151D 1710
143 D 1570

SULFATE (S04) - 2160 5693 mg/l 23600 4130DM 4450OH 3680D S236DN 52400H 4390D 53100 2990DH 2810D 2270D 27000 36100 42000
THORIUM-230 17 15 17 pcl/l 15.1 T 0.2 0.4

TOTAL DISSOLVED SOLIDS (LAB) - 3170 8592 mg/l 36900 5670D
6410 D 51600 7300D

7270 D 6100 D 7240 D 43400 42400
3510 D 37100

4850 D 40800 43700
5320 D S120D

5950 0
TOTAL TRWALOMETHANfS

80

-
80 Mg/l 4 61 0.52

URANIUM 0.39S 5 0.395 mg/l 0.206 0.394 9 0.148 0.254 ■1 0.0166 0.009 0.0507 0.0615 0.23S 0.196 0.0734 0.0123

VANADIUM 0.1 0.7 0.1 mg/l H

- mcMit Him » cleamip la«l was not e ed for the aniMe
W»nk shaded values Indicate that the analyte was net detected 
Orayihadmljllwi exceed the 19M ftOO Oeamip Levels 

I exceed the Proposed tTV Oeaiwp level 
I exceed both the 1968 ROD Cleanup Levels and the Proposed 8TV Cleanup Levels 

6-Possible Mank contamination 
D - Reporting HinH increased due to sample matrix
M • Analysis performed past rtcewwweii 
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)

Chemical Name

NRC
License

Standard

1988 ROD 
Cleanup 

Level

Unit 0142 0515 A 0604 0614 EPA02 EPA02FD EPA04 EPA05 EPA07
BTV

Cleanup
level

ALUMINUM 5 5 mg/I 0.2 D 1 0.1 0.7

AMMONIA (AS N) - - mg/I 21 D 73 D 0.27 0.43 8.8 D
BICARBONATE (HC03) - - - mg/I 346 862 31 976 290 303 167 48 642

CALCIUM - - mg/I 66 455 D 445 555 406 411 484 457 496

CHLORIDE - 250 250 mg/I 17 96D 24 24 34 D 36 D 233 D
CHLOROFORM 80 - 80 pg/l ■ 13 42 0.54 0.95
COBALT - 0.05 0.05 mg/I 0.02 ■ 0.03
GROSSALPHA 15 15 15 pci/I 0.8 2.9 1.9 1.1 1.8 2.2 1.5 2.1 1.8
LEAD 0.05 O.CB 0.05 mg/I 0.005
LEAD-210 4.7 - 4.7 pci/l 1.3 1.3
MAGNESIUM - - mg/I 34 1320 803 680 194 195 379 465 871
MANGANESE - 2.6 5.4 mg/I 0.04 “lir 4.04 0.93 1.83 1.85 3.42 0.17 1.8

NICKEL 0.07 0.2 0.2 mg/I ■ ■ 0.1

NITRATE (N03) - 30 190 mg/I 0.49 35.9 D 5S.5D 160 D 0.1 0.02 0.59 8.05 D 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 7.40 H 6.14 H 5.43 H 6.57 H 6.93 H 6.72 H 6.78 H 6.01 H 6.34 H
POTASSIUM - mg/I 4 18 12 14 7 7 9 7 8
RADIUM-226 - pci/l 0.7 2 1.3 0.7 1.5 1.6 0.9 1.2 0.5
RADIUM-228 - - pci/l 2.9 6.5 5.8 4.4 5.6 5.1 4.4 4.8 3.3
RADIUM226&228 12.1 5 12.1 pci/l 3.6 8.5 7.1 5.1 7.1 6.7 5.3 6 3.8
SELENIUM 0.01 0.01 0.05 mg/I 0.003 0.002
SODIUM - - - mg/I 315 603 D 308 D 468 D 207 208 181 105 380 D
SULFATE (S04) - 2160 5539 mg/I 667 D 4380 D 3360 D 1890 D 1880 D 2860 D 3010 D 4010 D
THORIUM-230 1.6 15 1.6 pci/l 0.2

TOTAL DISSOLVED SOLIDS (LAB) - 3170 8020 mg/I 1310 D wm 6850 D 6930 D 3200 D 3170 D 4470 D 4620 D 7300 D
TOTAL TRIHALOMETHANES 80 - 80 Pg/< m 13 42 0.54 0.95
URANIUM 0.238 5 0.238 mg/I 0.0093 0.0004 0.0464 0.0013 0.0012 0.0019 0.0019

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

exceed the Proposed BTV Cleanup level. 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 Proposed Background Threshold Value Cleanup Levels based on UPIS5 Summary Comparisons (Chester Engineers, 2015b)
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Table 10- Zone 3 Proposed Background Threshold Value Oeanup 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 UPL9S Summary Comparisons (Chester Engineers, 2015b)

n I (H qta I • Ifii • n B mi tM M

aZOTBaM.BTVa

Mmo6C-Uee

kMMOeC-«t«S 7T M ^ A09

AlWaOWMIWOOl 3«atQa3?.AlMl«e(ci

AMHMeancBtitoon

BTV»CwiMAOOC!

• (CMndKo

n c»tf «a»<za «■ RM-221OA-«

SMuaniram EPAICUMTM)
ARM » nv U ARAR « Coen ROO

CMttAfRmfn PAHa<cma>
ARM (!• a ataecd n e 
RTV BUS Cmm ROD E

pvktff&AnHn

CarA ROO OMM MM ■ RTV

aecMonMARa
TVattBCKSDaSB
aCMMnii^a

PAuaiRmm EPAMCUCfWS)
ARM > nv M Coma ROO e

SBota2a37,«n«aa*va
a (B tncaoH UBfi OJ 03*1 a

wceracocRfiMf} EMucLicamf)
•TV > ARM M tfv • era Roa SCO to 2337. UU a

CRAMaCTTWe
EncMalurntfrAmsSwasSK Cata tO2C07.as

•Tv«cimnRees on aeetana B«a aS7 e 3M a
•CMS MRC Unna OWRO eaes RTV

u^iQroTna

1. AmauPUtiaKitantrpaaatan 
ua Tee: «n eneana in. (Bnga I
DM: m cwnan* UPL iw«» aaqi 
U M» entji>iim(nQR«aagaj 

•. (Ml a aa» Ai anoBB. unjs cann

Myuatfaaa.manntfi
a&'w«aMtr(ia..a
aani-UQOBea.
*HUUav«.
.teuBea

&. One I <3SKt CO naoen. mu onnnfl caBSue aan 
T.eavlRanaran.mManaMm»MrwM»a. la 
•. OR* 3 AM N naam. upul castaaM aaanRf OTMa 
». One 4 AM A oBtctBia. mjl casara tansau tme

TM MAR laacM o nsaa B Aanna ai noo aecc aaaan «B a aatwnno na a ts

B Moao 001 mc4. anoad BTV »ac^a>•^^tl,UlllegTV 
otaom 007III3A. cnneie BTv OOUR

1t.TMNRCa

as A eaetcMM Asaa aaa
n a oa aain « aabs SDC

UNC Church Rock Uranium Mill Superfund Site 
September 2018

Fifth Five-Year Review



FIGURES

Information Source: 2017 AMR (Hatch-Chester, 2018)
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Figure 1: Site Location Map

'• rk

S^SiMsmai
mmsmS^

■mw- immsw UL wattonA-kai44-P3rti^WL^

m-mi Galui
Albuquerque

0 50 100
Miles

rf 1 : ■yy> h-H:v -

LEOEND

miHM Approximate Site Location

NEW MEXICO INSET LEGEND 
• Major City
A Church Rock Site Location 

-------  Interstate Highway

Notes:

D State Boundary

1. Topographic basemap taken 
from the United States Geologic 
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.

1

lea

FIGURE 1

Site Location Map

United Nuclear Corporation Church Rock Site, 
Church Rock, New Mexico

HATCH
►CHESTER

UNC Church Rock Uranium Mill Superfund Site 
September 2018

Fifth Five-Year Review

• ‘i;. .



Figure 2: Site Layout
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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 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 Potentiometrk Surface Map, October 2017

ma
‘,MV« n.ic'^w *'*’■

J *MW-« ;

NBL-01 (6 790M,

«.02.« \ p»o3 2::y
Legend

e Monitoring WbI 
A Non-Pumpine WaH 
■ Pumping Wan 

C«n Boundary 
Property Boundary

9 (Dry)’(6.8J2 98;
S RW-1‘4

X (8.8f3.62j^ 
16.838 74)- • ‘0718

,(6.82S:

0402 18 830 78)
(8.831 83J ®«C»----------If * \®07M

_ __A ___ ,t^MW.2

Approximate Eastern Boundary 
of Zero Saturation

ra.83S 99;

(6 944 57;

Qroundwvater Elevation Contour 
Inferred Groundwater Elevation Contour

(«.*57.84j (6.63564^

(8.839 05J ^6905.83; Measured Groundwater ElevationU<1»
(AB4^)~\^

0707 M. 
■6&4K^(9.m >5;

^ 0713 . .
07,,'“!’.“^' I

I8 959 12)

(8,849 77) 1. Groundwater elevstJon values are displayed in 
feet above mean sea level

2. Wei names are displayed with black text.
3. Aertal photo taken on August 1,1806
4. * The measured Wei 0446 groundwater 

elevation is siMpect and not deemed to be 
representative of actuai conditions. The

0706
(9.95299J

0714
(8.856.90; 0708

(8855,19;
3ST " EPA 13

mm—........--i/•6870
estimated actual groundwater elevtf ion at this 
location is aporoximateiy 6631 feet amsi.

iW
(8.878 29i

®0703

J6 997 491 ^HCTl
(8,990 92, miwm.-5695

rnSm FIGURE 36T’T—oocb

North C«l Zone 3 Potentiometric Surface Map, 
October 2017

IMted Nuclear Corporebon Church Rock 8He. 
Church Rock. New Mexico

UNC Church Rock Uranium Mill Superfund Site 
September 2018

Fifth Five-Year Review



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, 1989-2017
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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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APPENDIX A

SITE INSPECTION CHECKLIST
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Site Inspection Checklist

I. SITE INFORMATION

Site name: United Nuclear 
Corporation

Date of inspection: October 31, 2017

Location and Region:

McKinley County, New Mexico, 

EPA R6

EPA ID:

NMD030443303

Agency, office, or company leading 
the five-year review:

New Mexico Environment 
Department (NMED)

Weather/temperature:

Partly cloudy, breezy, low 60's

Remedy Includes: (Check all that apply)
Landfill cover/containment XX Monitored natural attenuation

XX Access controls XX Groundwater containment
XX Institutional controls Vertical barrier walls
XX Groundwater pump and treatment 

XX Surface water collection and treatment 
Other________________________________________

Attachments: X Inspection team roster attached Site map attached

II. INTERVIEWS (Check all that apply)

1. O&M site manager Ricky Spitz (AMEC Foster Wheeler) Project manager
Name Title

Interviewed: XX at site at office by phone Phone no.
Problems, suggestions_______________

10/31/2017
Date

2. O&M staff
Name

Interviewed at site at office by phone 
Problems, suggestions; ^

Title
Phone no.

Date

3. RD/RA consultant
Name

Interviewed at site at office 
Problems; suggestions; .

by phone
Title

Phone no.
Date
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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 _

Name Title Date
Problems; suggestions; __

505-827-0072
Phone no.

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

Agency Navajo Nation Superfund Program
Contact Binod Chaudharv 

Name
Sr Environmental Engineer 

Title
928-871-7820

Date Phone no.
Problems; suggestions; Report attached See Interview Record from Navajo Nation

Agency _ 
Contact

Name

Problems; suggestions;

Title Date
Phone no.

Agency ■ 
Contact

Name

Problems; suggestions;

Titie Date
Phone no.

Other interviews (optional)

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

1. O&M Documents
O&M manual XX Readily available Up to date N/A
As-built drawings XX Readily available Up to date N/A
Maintenance Jogs 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 Up to date N/A
Remarks: On-site in Health and Safety Binder / NECR IRA 2009

3. O&M and OSHATrainjng Records
Remarks: Records available online

XX Readily available XX Up to date N/A

Permits and Service Agreements 
Air discharge permit 
Effluent discharge 
Waste disposal, POTW 
Other permits XX

• Readily available Up to date XX
Readily available Up to date XX

Readily available Up to date XX N/A
.XX Readily available XX Up to date N/A

N/A
N/A

Remarks: NRC Source Material License SUA 1475

5. Gas Generation Records 
Remarks: ______

Readily available Up to date XX N/A

6. Settlement Monument Records
Remarks:___________________

Readily available Up to date XX N/A

7. Groundwater Monitoring Records XX Readily available Up to date N/A
Remarks: Annual reports kept on site and delivered to regulatory agencies in timely manner.

8. Leachate Extraction Records XX Readily 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.

Discharge Compliance Records 
Air
Water (effluent)

Remarks

Readily available 
Readily available

Up to date 
Up to date

N/A
XX N/A
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Daily Access/Security 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. Monitor 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

From

From

From

From

Date
1 To

Date Total cost

Date .
1 To

Date Total cost

Date
1 To

Date Total cost

Date
1 To

Date Total cost

Date Date Total cost

Breakdown attached 

Breakdown attached 

Breakdown attached 

Breakdown attached 

Breakdown attached

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.

UNC Church Rock Uranium Mill Superfund Site 
September 2018

Fifth Five-Year Review



B. Other Access Restrictions

Signs and other security measures Location shown on site map N/A
Remarks: Radiation danger and No Trespassing signs are visibly posted on fences and at gate 
entrances. Monthly inspections performed.

C. Institutional Controls (ICs)

1. Implementation and enforcement
Site conditions irnply ICs not properly implemented 
Site conditions imply ICs not being fully enforced

Type of monitoring {e.g., self-reporting, drive by)

Frequency

Yes
Yes

No
No

N/A
N/A

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 
Violations have been reported Yes No N/A
Other problems or suggestions: Report attached

N/A

2. Adequacy
Remarks__

ICs are adequate ICs are inadequate N/A

D. General

Vandalism/trespassing Location shown on site map 
Remarks_______________________________

No vandalism evident

2. Land use changes on site N/A
Remarks: No land use changes during this reporting period

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:

VII. LANDFILL COVERS Applicable XX N/A

A. Landfill Surface

1. Settlement (Low spots)
Areal extent_________
Remarks

Location shown on site map 
Depth

Settlement not evident

2. Cracks
Lengths_ 
Remarks.

Location shown on site map Cracking not evident 
Widths___________ Depths■

3. Erosion 
Areal extent_ 
Remarks

Location shown on site map Erosion not evident 
_____ Depth

4. Holes
Areal extent_ 
Remarks

Location shown on site map Holes not evident 
Depth

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
Areal extent_ 
Remarks

Location shown on site map 
Height _______ ^

Bulges not evident

8. Wet Areas/Water Damage
Wet areas

Ponding

Seeps

Soft subgrade 
Remarks

Wet areas/water damage not evident 
Location shown on site map Areal

extent_____
Location shown on site map Areal

extent_____
Location shown on site map Areal

extent_____
Location shown on site map Areal extent_

9. Slope Instability
Areal extent____
Remarks_______

Slides Location shown on site map No evidence of slope instability

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 
Remarks

Location shown on site map N/A or okay

2. Bench Breached
Remarks

Location shown on site map N/A or okay

■,

3. Bench Overtopped
Remarks

Location shown on site map N/A or okay

C. Letdown Channels Apjjlicable 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.)

Settlement
Areal extent_ 
Remarks

Location shown on site map No evidence of settlement 
__ Depth .
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2. Material Degradation Location shown on site map No evidence of degradation
Material tvoe Areal extent
Remarks

3. Erosion Location shown on site map No evidence of erosion
Areal extent Deoth
Remarks

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

5. Obstructions Tvoe No obstructions
Location shown on site mao Areal extent
Size
Remarks

6. Excessive Vegetative Growth Tvoe
No evidence of excessive growth
Vegetation in channels does not obstruct flow 

' Location shown on site mao Areal extent
Remarks

D. Cover Penetrations Applicable X N/A

1. Gas Vents Active Passive
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
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Evidence of leakage at penetration
Remarks

Needs Maintenance N/A

5. Settlement Monuments Located
Remarks

Routinely surveyed N/A

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 Facilities (e.g., gas monitoring of adjacent homes or buildings)
Good condition Needs Maintenance N/A

Remarks

F. Cover Drainage Layer Applicable X N/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
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Remarks

,
3. Outlet Works

Remarks
Functioning N/A

4. Dam
Remarks

Functioning N/A

H. Retaining Walls Applicable X N/A

1. Deformations Location shown on site map Deformation not evident
Horizontal displacement Vertical disolacement
Rotational displacerhent
Remarks

2. Degradation Location shown on site map Degradation not evident
Remarks

1. Perimeter Ditches/Off-Site Discharge Applicable X N/A

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

2. Vegetative Growth Location shown on site map N/A ■ Vegetation does not impede
flow

Areal extent Tvoe
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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VIII. VERTICAL BARRIER WALLS Applicable X N/A

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

2. Performance MonitoringTvpe of monitoring Performance not monitored
Frequency Evidence of breaching
Head differential 
Remarks

IX. GROUNDWATER/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 approyal.

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
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 _
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Good condition 
Remarks_______

Needs Maintenance

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

Treatment Train (Check components that apply)
Metals removal Oil/water separation

Air stripping Carbon adsorbers
Filters________ ' ________________________ _

Bioremediation

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 (2017)
Quantity of surface water treated annually ____________________

Remarks: Annual pumping volumes are decreasing due to decreased saturated thickness of the 
aquifers.

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
Re ma rks_____________

Proper secondary containment Needs Maintenance

4. Discharge Structure and Appurtenances
N/A XX Good condition Needs Maintenance

Remarks Water is treated in two large evaporation ponds. The ponds are wav 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

Treatment Building(s)
XX N/A Good condition (esp. roof and doorways)
Chemicals and equipment properly stored 

Remarks

Needs repair

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
RemarksSWA 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 yet.

D. Monitoring Data

1. Monitoring Data
XX Is routinely submitted on time XX Is of acceptable quality

2. Monitoring data suggests:
XX Groundwater plume is effectively contained XX Contaminant concentrations are declining

D. Monitored Natural Attenuation 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. Flowever, 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.

XI. OVERALL OBSERVATIONS

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 (GEl and Annual Monitoring Reports for details on 
effectiveness of the remedy.

B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&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 Navaio Nation land north to support the groundwater model 
and plume migration but those well have not been installed to date.

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 optimization in monitoring tasks or the operation of the 
remedy.
See Interview Record with Roy Blickwedel (GEl

UNC Church Rock Uranium Mill Superfund Site 
September 2018

Fifth Five-Year Review



APPENDIX B 

SITE CHRONOLOGY
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Chronology of Events for UNC and NECR Sites

Event Date

UNC and Kerr McGee receive National Pollution Discharge Eliinination Permits (NPDES) to 
release mine water to unnamed arroyo leading to Pipeline Canyon Arroyo.

January 1975

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
Radiation Protection Bureau.

June 1977

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 / Rio Puerco
River. EPA Region 6 and NMEID respond to contaminant release.

July 1979

NMEID orders UNC to perform cleanup of Rio Puerco contaminated areas to 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 November 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 oh Interim Priority List for hazard 
ranking analysis, a measure that is used in the process to consider a site for the National 
Priority List (NPL) or Superfund. UNC milling operations begin under license from State of 
New Mexico Radiation Protection Bureau.

April 2,1982

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 AOC. November 8,1982

EPA performs Field Investigation Team (FIT) inspection sampling 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 (Rl) 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 to 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, 8iUNC provided 
access to the Site to EPA. United States v. United Nuciear Corporation, 610 F Supp. 527,
528 (D.N.M., 1985).

April 18,1985 •

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

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

August 26,1988

ERA releases Rl and Feasibility Study (FS) report along with proposed plan of action 
field sheet.

August 1988

ERA issues a Record of Decision (ROD) describing the remedy to address UNC 
contaminated water beyond the boundaries of the tailings disposal cells by extraction- September 30,1988
evaporation of ground water.

UNC submits Remedial Design Report. April 1989

Remedial action implemented In Zone 1 - Borrow Rit No. 2 dewatered. April 1989

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

June 29,1989

Remedial action implemented in Zone 3-12 new extraction wells begin pumping. August 1989

Remedial action implemented in Southwest Alluvium - 3 new extraction wells begin 
pumping. October 1989

Ground Water Corrective Action Annual Review 1989 documents remedial action 
construction completion.

December 1989

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, S14 F Supp. 
1552 (D.N.M., 1992).

December 28,1992 .

NRC issues a background water quality study that recommends higher concentrations of 
background constituents than presented in the ROD.

1996

First Five-Year Review completed. September 24,1998

NRC, ERA, and NMED approve the decommissioning often 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 
waiver to ERA, NRC and NMED.

May 2000

All but three Zone 3 wells decommissioned in accordance with criterion. June 2000

ERA approves UNC's request to shut down remaining three Zone 3 wells to slow seepage 
migration rate.

November 2000
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Chronology of Events for UNC and NECR Sites

Event Date

License Amendment 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 II extraction 
wells to monitoring wells. March 8, 2001

UNCsubmits DraftTribal Resolution and 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 - July 2002

UNC submits Final Report and Technical Impracticability Evaluation - Southwest Alluvium 
Natural Attenuation Test to EPA, NRC and NMED.

November 2002

UNC submits proposal to conduct hydraulic fracturing pilot test. May 21, 2003

UNC conducts the hydraulic fracturing pilot test in Zone 3. June 2003

Second Five-Year Review completed. September 18, 2003

UNCsubmits Final Report - Flydraulic Fracturing Pilot Test Results and Preliminary Full- 
Scale Design, United Nuclear Church Rock Facility. December 2003

EPA comments on the Final Report - Flydraulic 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 - Flydraulic 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

UNC installs 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 alkalinity 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
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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 February 2007. October 2006

UNC submits the draft SWSFS, Part 1, Church Rock Remediation Standards Update. February 2007 , .

UNC submits In-Situ Alkalinity Stabilization Pilot Study Report. June 2007

EPA disapproves SWSFS, Part 1, Church Rock Remediation 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 interception and recovery of 
seepage-impacted ground water in Zone 3.

April 2008

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 2008

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 exposure 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 1, Remediation Standards Update and gives approval for
UNC to proceed with SWSFS Part II; Development and Screening of Remedial Alternatives. February 11, 2009

EPA Region 6 conducts community meeting at Pinedale Chapter Flouse to give an update 
on the UNC 2008 Five Year Review. May 5, 2009

UNC-GE letter to NRC on Technical Impediments to Site Closure at the Church Rock Mill
Site (lack of consensus, unattainable cleanup standards, 8i complex issues related to 
statistics and geochemistry).

May 20, 2009

EPA Region 9 releases Northeast Church Rock (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
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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 
injection wells amended with sodium bicarbonate

December 2009

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 
Remediation in Zone 3-New Injection Wells combined with Existing Extraction Wells. May 17, 2010

UNC submits a hydrogeologic analysis of injection testing of Zone 3 well IW-A during July 
2010. August 2010

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

September 1, 2010

ERA provides UNC-GE with combined agency comment-approval letter (ERA, NRC, NMED, 
NNERA) on SWSFS Rart II dated July 2009, and general considerations-requirements to 
proceed with Rart III

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 with alkalinity (sodium 
bicarbonate. April 14, 2011

UNC submits revised versions of SWSFS Rart 1 and Rart II.
April 26, 2011

ERA issues a comment letter on the draft updated human health risk assessment
July 2011

UNC submits a technical memorandum summarizing two previously submitted reports on. 
Zone 3 tailings seepage sourcing and groundwater recharge, with an information update.

August 2011

ERA Region 9 provides regional assessment report on ground water quality in/around 
UNC-NECR Mill facilities

September 2011

ERA issues comment letter on the Site-Wide Supplemental Feasibility Study Rart II (July 
2009) (in fact, this comment letter addressed Rarts 1, II, and III). October 2011

UNC submits provisional responses to ERA comment letter (July 2011) on the draft 
baseline human health risk assessment (March 2011).

October 2011

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

November 1, 2011

UNC submits a document requesting discussion and clarification about the ERA comment 
letter (October 14, 2011) addressing revised Site-Wide Supplemental Feasibility Study
Rarts 1 and II (April 2011).

November 2011

By email, UNC provides all agency stakeholders with revisions to the draft updated human 
health risk assessment (March 2011).

February 2012
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Chronology of Events for UNC and NECR Sites
Event Date

ERA 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 ERA risk specialist and UNC on April 27, 2012

March 2012

GE submits to NRC a license amendment request for revised groundwater protection 
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 Rrotection 
Standards Based on Updated Background Concentrations Source Material License SUA- 
1475 Ground Water Corrective Action Rrogram 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 ERA: "Overview of Draft Attached Tables, Summary Comparisons of Upper 
Rrediction Limits for Rarameter Concentrations in Background Groundwater to Site
Cleanup Standards and Rotential ARARs for All Three Hydrostratigraphic Units at the
Church Rock 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 Roint of Compliance (ROC) & Roint of
Exposure (ROE) concentrations in accordance with NRC requirements.

August 2012

ERA 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

ERA issues Record of Decision (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

ERA 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 monitoring levels for CORCs using the statistically- 
based 95 percent upper prediction limits (URL95s) (also known as "Overview of Draft 
Attached Tables, Summary Comparisons of Upper Rrediction Limits for Rarameter 
Concentrations in Background Groundwater to Site Cleanup Standards and Rotential
ARARs for All Three Hydrostratigraphic Units at the Church Rock Mill Tailings Site.").

March 2013

DOE issues comments to NRC regarding the April 2012 UNC License Amendment Request 
for Revised Groundwater Rrotection Standards Based on Updated Background 
Concentrations.

April 2013
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Chronology of Events for UNC and NECR Sites

Event Date

NRC issues response to DOE comments on 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 proceed 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 hydrogeochemical information needed to 
establish areas where future administrative controls would be applied, in support of a 
future remedy.

April 2016
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Chronology of Events for UNC and NECR Sites
Event Date

ERA 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

ERA requests quarterly reporting of northern Zone 3 monitoring well sampling, starting 
with October 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 ROC 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
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INTERVIEW RECORD

Site Name: UNC-Church Rock Superfund Site EPAID#: NMD030443303

Subject: Fifth Five-Year Review Time:

,2:00

Date:

11/1/2017

Type: Visit
Location of Visit:
Coyote Canyon Chapter Flouse

Contact Made By:

Name: Ms. Janet Brooks Title:

Remedial Project Manager

Organization:

EPA Region 6

Name: Mr. Angelo Ortelli

Mr. Steve Jetter

Title: Project Manager

Project Manager

Organization: NMED

Individual Contacted:

Name: Mr. /Ms. Sharon Warren

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

Title: Chapter Secretary Organization:

Coyote Canyon Chapter

Telephone No:
Fax No:
E-Mail Address:

Street Address: ,

Summary Of Conversation

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

No opinion - Ms. Warren is not well informed about the project. She would really appreciate getting 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) 
further up road. This is an issue for emergency response.

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

Community 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 since it was done, there was 
concern that additional study should be performed.

Community 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 with 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 occurred 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 Crownpoint/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 community 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 presentation be visual in nature, show/ numbers, trends, satellite imagery, 
etc.
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INTERVIEW RECORD

Site Name: UNC-Church Rock Superfund Site EPA ID ft: NMD03Q443303

Subject: Fifth Five-Year Review Time:

9:40

bate:

11/2/2017

Type: Visit
Location of Visit:
Pinedale Chapter House

■

Contact Made By:

Name: Ms. Janet Brooks Title:

Remedial Project Manager

Organization:

EPA Region 6

Name: Mr. Angelo Ortelli

Steve Jetter

Title:

Project Managers

Organization:

NMED

Individual Contacted:.

Name:

Ms. Joann Miller (Citizen 1)

Ms. Gladys Brody (Citizen 2)

Title: Organization: Member of 
Community Land Use Planning 
Committee

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
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Question 3: Are you aware of any comniunity 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 firewood to heat homes. How they might be affected.

There was also concern for when large flood events occur in the arroyo 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 regarding 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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INTERVIEW RECORD

Site Name: United Nuclear Corporation (UNC) Church 
Rock Superfund Site

ERA ID No.: NMD030443303

Subject: Fifth Five Year Review Time: Date:

Type: email solicitation
Location of Visit:

Contact Made By:

Name: Janet Brooks Title: Remedial Project 
Manager

Organization: ERA Region 6

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 
Fax No:
E-Mail Address: art.kleinrath@LM.doe.gov

Street Address: 2597 Legacy Way 
City, State, Zip: Grand Junction, CO 81503

Summary Of Conversation

I 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 responsible party.

Question 2 - What is your overall irhpression 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 from the mines and which then 
drained into the Southwest Alluvium and into the Zone 1 and into the Zone 3.
According to the US EPA website: "Four water wells are within a 4-mile radius, the nearest being 1.7 miies 
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 ERA activities have maintained that awareness. The ERA 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 regards to the Ground water only a general "is it safe?" concern. I 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.

Question 7 - Is the DQE aware of opportunities to optimize the operation, maintenance, or sampling efforts
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at the site?

DOE expects the groundwater remedy to be completed and require no monitoring under UMTRCA at the 
time ofNRC termination ofiicense and transfer to DOE.

Question 8 - From DOE's perspective, have any of the changes in site operations had an effect on the. 
protectiveness or effectiveness of the ground-water remedy? Please explain.

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/fiux) established by the NRC are and wiil be set by iicense ' 
amendment. All such standards are risk based and protective. DOE wili 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, suggestions, 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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QmaEli£Qi2 - WhMosi&a cizDBmtsiamoflErapi^imdiBslsrsffisMisliEaiafit&B SalB?

iBie aiSf^a gmcmdiifiaieriiiqnmpinig' sjistannE in or icie liniae «sater-<&2tninaieiB ctnaia vnat (aaia 
impadEdi Bif iiaDngs EEEpap^ imigrasnn Eiaii'a mean dtesniiiiinieil zanE i v.q£ 'la^ffiiiailinufid Ini 
My-1953' 'Aliaii Bite apjtoava] <ti!r Oie NcidBair iRaguiaiQi]^ caanti^lan ijBiIRC'j' basauae tBis 
dEcintnintiE^nlng emisrlaj aasE asinaveiL iSraumSsalsr guaEly im Bite aGKHe psotoais >iiiT Zdns 
oampiaE «t]iin icie nrc gnncinKGaalEr pnsiaduiin aani^inK. Bn sonnE ibeatoairs (sitffiitn BCiE.li)ra{> 
OffiiTted pmpaiBy, niicfisl. anifi total mOtalanraEltanEB ;nn^ antsEsd Ehe NRC gmmdaatsir pixdBStliioi 
EBandaidE, aoidugn taieie la ampiE iitryisiiiiiigis: arKt geiHiiieoiisai aviiteiiisE tciai anoaa taa extantt 
or sEfipig&tmpa&teis ivaiaT la inaiuiiaii/ idmintaiung iin zsoie i.
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In Ote GouSliffiest Afluviaii system, sdivs pumping was diseominueil Ei 2DD1 EPA and NRC 
approve ^ condua an i naturaii aitenuatlon The repeat, compteted in [^ea^hef
2Cd2, lecommended tr^ replacement of me cuneni rsnedy uim a natural attenu^n rsnedy 
far metals and radtonikitcles. and a Tecimicaj Impracuca^oity Waivea for s(£&!e and TDS. The 
Goumwest Alluvium compiles wtm af oS tne NRC groorndwater pn^ecsion s3andaids, and me 
EPA Etendaids Sba all hazardous <^&t!iitemE^

Zone3pumpCng was dlsconitiued &n 33scetntHr2Cqo wtm me approval of NRC. EPA 
recognisd durfing me 1st five-Year Review' od 1 SdG mat Zone 3 pumping was noQ etteciive, and 
was perhaps deatmentan to me con^nment of seepage-impacted water In Zone 3. Approval to 
cease pumping vias granted Iri OecemPer zaoQ, conditioned on the hslaaatlon of a sentinel 
mohfiDdng well and the ewalualten o? omea- remedy ehhanceinent ai-lemalfves. Altematt^ 
remedy erttNincements were plot tested itetvifeen 20D3 and 2012. None tiave Oeen succeesAi 
In etmanoig me eitecttvenes of ate remedy ssw v'eoy tong. However, ttie hydraulic ftactsiring 
test rotated lii me placement r^ some new extraction wels that avoid she proSHems assod^ed 
wtm the soamer pumping system. Pumping horn me nsw Zone 3 weEScontfiucs.

Senttnsi wells 'or zone 3 hai^e been proposed for ptecement on me Nav^ Reservatten. and 
are oimentqr m the permitting poocess. The weds wBhi also he used to confirm the groirndwater 
flow niod^

Quos^ioiT - Gdildia grmuuhcaterr3mB^'^&o£t»mas espsetsd SonEnwr.41i3T.isai£iidZc3s S? 
Hov'bvEI £<3 tlis groradsTEtsmaiMfy psf&tiEi?

The groundwater pumping remedy tias achieved significant desaturatton of the Impaded 
greunffinater in each area. As annotated in the June 1598 Recod aroedsion (RQDjiandthe 
inEiatFh'e^a? Re’itew, and as substanttaled m me var«u5 te<3inlcaf reposts for me site, 
groundwater pmnping has readied the Emfls of tis tefeedveness. in aG three groundwater target 
areas homer groundwater pumpGig will have no additional, appoedatite, henehciai ^fed on 
achtevtog steamy goa& beyond ttte natural processes ihas are ocoirmg. The lemei^ has 
hincltoned as well as was expected lahen EPA chose [1 In the ROO.

As a pradteat matter, EPA eiqscted that B woidd be necessary to reevaluate me pafonnance 
goalsttHtwereesteOESied mine ROD. EPA expected tliatsignmcantdesatiBaiiont or me 
Impacted media could occur and that It would be necessaoy m change the performance goals 
mat were estatxished m the rod. Despae the anadpatEd technoiogcaE Kmnaaons. 
grouru&'rater quality In tlse olfslte porttetii of Zone 1 ts In cwnpllance wtih tiK NRC ^oundwater 
protedion standards, and me ScuttniifEst Aihrvlum Is m fuii comp^nce with me NRC 
groundwater protect stamtards.

Qnflaaictt4^ DiAdiB BToniidmtgnfln&^'^niiLetinrias mpaclodinZona 3? EcwralldiddiB
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gniczidiratBr suBsdy paifiim?

The remedy ftincboned as wei as «3S MDieit EPA clwse » m ihe Jime 16s36 Record or
DectsiHi {ROD). wmie1he^Qundws:ef ptumpdig remedy has not attained al i^the reme<S!am>n 
goals aot weie estab^ed in the Record oT Decision (ROD). ess anecrpatad tn the ROD. 
EPA expected tiiatsighRGcam desatisalion: i^the impacted me£a could occur and that it vrai^ 
be necessary to change the pearomianoe goals ihat were e^^itehed in me ROO.

UNO has expended trsuendoiK ^rt and tesoicrces to enhance !he effechveness of EPA's 
selectea remedy for Zone 3 as secorrmentted in the 2nd Five-Year Review. While UNC*s 
efforts have improved upon the odginai remedial design, they too aie reaching the omit oTthei? 
etie&^ness. Migration of the zone 3 phene has been slowed, tiut i iviu only cease to morale 
when ceitaln natural htyroai^c toroes sss balanced by the chemical reactsons that are 
attenuadng and resirtctlng the movement of the seepage-impact water. At Oils point 
continued downgradent miration can no longer be a3ered by i^g hyihauBc modmcatlons [LCl 
pumping) due to the dgi of the geologic strata wRhinwtiKSi the giDundw^Bir moves. UNChas . 
noa identMed other pror,ien. mruivative, cs emerging technologies that will achieve deanup goals 
In Zone 3 because of declining satuiated thlcKnesses, the alteration of artoslc sam^one to 
day, ehcru&tatloni; end the resultant pooa tbtmatloii yi^.

Pimiphig hom Zone 3 wells conthiues, albeit it at a oonslstenOy dera^lrtg yisai. C^oundwslef 
recovesy Stom an Zone 3 pum]^g wets combined was about 2.3 gaOons per minute (or about 
the same as a gasden hose turned on row) at the ttne of the la^ Five-year Review, it ts riow 
about 1.4 gpm. The proportion of seepag^mpaxsed 'water lecodered to bactg?oimd watH 
recovered stEars^ siutbng towards the latter. The groundwater recovery Is rapidly meeting the 
llmilts of any benenclal etrecs if it has r^t aiseady (readied that potit.

QuAsacnS -WhzidiwidBiiiaiitcKaEdatadioar? CosigcgKiaika&ndpo^.tciiez'tieaoftfaanaBfrdial 
s}-;taE% na« EiCT tnouh diat ssnrsd cantamiiust Esnb d»CBS^

Descflpbons of contaminant trends d^nd on the compound amsldered and whether one Is dtscusshig Zone 1. Zone or the Soi^wesl Muvtisn, and so the annual review seports should
be consulted for detafled answers to this guesUon. m general, the trends fbcr hazardous 
constltuei^ had dimlnsshed bath with distance ttom the taitngs dtsposai area and through ttiie 
and reached asymptotic conditions betbra groundwater recovery ceased in Zone 1 and the 
Southwest Alluvium. The concentrations seice pumping was tenntnaied remain stable, and are 
the residl of the natinai capacsy cS the fOnuatlon to tnmobli^ the hazardous constituents 
rather than the former pumping that toftt place.

hi Zone 3. concsitrabons of regulated oonstsuents have been stable 9txr several years. 
Concentrattonsof reguatsd au^tuen^ may vary tn response to variations m the puniping 
conttguratlcn which Is routinely modSl^ to promote the recovery nS seepags-lmpacted 
grounihsater and mintmb» the recovery of background groundwater. ^ reported above, the 
pn^ortkin of ncm-impadEd groundwater recovery to seepa^-lmpadsd groundwater r^mvery is 
unavoidably incieaslng as the saturated thickness dedmes. Tis limited groundwater recovery 
that tlNC Is cairrenlty able to accomplish Is sidflclent to captrae seepage-impacted water at the
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leading ed^ of fen^ac^ bid Is not and wQ not Evar be oapat£« of aicailevtng either Oie cisrait 
NRC gioiBidwalEf pndecUon standads or tne EPA’s ROD standards absent die cxanf^ets 
dewatering of Zone 31'/hlcti is tecnnosc^olly Impracticable.

Some ofthe EPA-mandated constmeentsHDt-concem, Eucb % si^ts and manganese, are 
controised so^iy by equiibraiton with natpai^ occumng m^erai^ si tne siBsm^on: that the ?/atBr 
moves tbrougiL As a consequence, ds monttaxing data aiese consUtuents are lemarfiabiy 
s^le dmei. R was NHCs conclustoiv In t9^ that these csnstRisnts are inappsopal^
for detEJimfning the enect'weness of the groiaidiraiar oorrecave astton program.

QtusdcB 6 - Ficsn yen? gKngisctivst, lizi'e any of tfaa g^’msdn'stsr aBnudizJ sy^jama naciiaii disar 1^»<’ of 
o£&cli^^aa? Ifio.piisasB caqiEasa.

Rrst, lei me explain the General E^ctitc Company's (GES) role on this projed. m Septembeir 
1997 UNC was acquired by a company that i&tas In turn acquMed by and as a result UNC 
bec^e a whoi^-owned. BndUect subSdiajy ofGE. GE Corpooate Environmemal Proems vras 
retailed through a separate adnimistrative services apeement to a^ist UNC both te^finicai^ 
and adtntnislrabveiy wtdi environmental issues at Ciuirch Roefc.

As toGES pesspeedve, a is osrtam that die currentremedy has reached the IM% of 
elfeciheness nwZane i and die Southwest Alhrrtum. Koireoveff, the remeriai systems have 
achfeved what was antitipated In the ROD. Water r^alBy due to taiQigs seiep^e has gerieraily 
remeSned €atrie or enproved since the oessatton of pisiiping opesattens in both these units.
UHC benevas teat the termination of groundwater comcilvo acboim in Zoite 1 and tee 
Sdutenreat Altirvlten la long overdue.

En zone 3. the new pumping oonfiginatlon which was adopted efiice die test Sve^ar review 
has eJpwed the rate at which seepage-impacted water can migrate. Thte has been beneftctel 
because It allowed natural restorative processes to be more effecte'e. Over, die pa^ tevv years. 
UNC nas adjured the oonllgidatlKi by addhig vrelfe and removing diem as needed to maxtmlze 
hydtauEc contrti over die seepa^-lmpaded water. UNC also ^jetted aiKaimiQ' into the 
seepage front to heip neudaiizB the seepageteipacted water: htwjevs. it was necessary to 
cease tee aikallndy in^ctlan because of tts tsnden:^ to jsomote tlte retenilon of uranium in 
solution. Cuirerri groundwater recovery horn all Zone 3 pumping weite combined te abote 1.4 
galtens p^ minuie. and this rate IS Itt steady rtedlne. It wID be necseeary to dsnge the 
remediat goals andtor lo tevdice oteer administraltee eontrote. supportsd by senteisl weo 
monttorlng. for tee CENCLA process to attsiri closure and tor tee sits to be transterred to 
tee DOE loT Eor^-term etewardsli^.

7 - Ai& thsiV' any tranib that ilinw contasninant toralt acnaunf or that odicats contEmfid
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THeae are nc water quality SrsnclE, witilch are attreiutatste ito the seepage o? tallings-lmpaicSecl 
water, io inclicaie tha/t cofisajiroiani levels are incieasing iti any or the remedial taiget areas 
(none of which mat)' t>e considered ^sUters). Vahatloiis in contaminant ctmcentrattons ^e 
always exptained by naiiuai processes that are unrelated to talEngs-seepage. smce the 
Five-Yeaj Review, the are% oT (mpacl have tseen staote to dedlnit^ tn eiSenL

hi the last Five-Year Review, ws reconunended that ttde queatton be revteedi to be more 
mBonlngnd; however, that suqgeetton eeenre to have been dl&mleaeil Tire queallon tlrel 
sbouEd be aeked now and In the future la not whether contomhiant levels incrsaeBdi or 
decreaBed, toil raiirer, wirether the changes are atbihutable to taDlnge asepage; and 
eecondl, whether those ehaitges are within the rreig'e of concentratlone that ere natorany 
encountered In tire bsckjground wator. Tlreee two iqueetlone are (hr more meaningful as a 
baala for (toclalon-nreklng, and the anawere to them Indicate that the remedy la 
protociive and should be terniinatad.

Qiusjisa S - Fnnn GE'B psnpscthv, anj of du d2zan» in. di» o;Kia1ioBi iiai an nfibct ca ifas
protBctn^ans&B ci a£&cth-«f»B oi11» gTa-zad-mtv snmadp7 Ftnasa coqilain.

The cessation cfjnimping ns not alTectsd protsi^iveness. The remeaiaiion remains protedlve 
of human health and the envlnmmeai The remedy amcttoned as well as was expei^ when 
EPA Chose It in tire June 198B Record of Dedslan (ROD). EPA expected that signtncant 
desatidatlon or the linpactsd media woidd limit or end the abSty to achieve impFcv^rent in 
groumfisatsr quality thrcup continued pumping, and that It would be necessaiy to change the 
pesforman^ goals that were establlslred tn the ROD.

GE beDeres that it IS the attsnuattve capadt)' of the natisal ^^em^ more Utan the pumping 
remedy, which ns produced most cf the renredai pn^ress that hs be^ observed m the 
Southwest Alluvtum and tn Zone 1. Tire stable water ctremlshy tha.t hs occurred post- 
shutdown attests to th£s conduslort.

As f or Zone UNC remains wtaing to recover seepage-impacted groundoater untE D Es no 
longer poacttcabie toito sc, and to asdst EPA to estahltsh utr-stte adoihilstiratlve oontroto. The 
pending mstanation of ssfitmei wells in zone 3 \s parity to suppoit toe ao^istrattve coinrtis. 
The defuttton of *piacffC3be* ^ouid be based upon an ablitiy to astahiat^ pump seepage- 
impaii^ water In Eullt<fent quantldes to mhtgate seepage-m^Bon. It appears that the 
recovery sysstem ts very ctose to, or al, this llmtL The endpoint cannot be bsed upon toe 
cunstt ROD standards; those tevets quite stmpiy can never be achieved.

Qius^diia 9 - Frsia yiHupaiBpecth-a,'BiiztefbctB harv sita cpoTzMEii. hsd on Eie'smioimiEiiB CQmsnm^ 

Reiaaora with the srerDuntOng community lave been productive and positive._____________
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QiiAiliEa 20 - <4t« znrz» of anjr ccmnmzstjr ccaccnu nsaiding <flia uta or ib ^Hsalami and
adiEsnktisdca? If sci, p1o&» pmido iktaDs.

UNC [s ns3 asware or any community conosma rcgansr^ site o|»rs>Jon&.

Qnflsdcn 31 -E&i'otharo«isanai^cc3qila^riwbt£aau, oirotiiBrmadasisislstadtotha uiadtatnqiiita 
a t&ipciL» &n,- ^inir o&ca? If so, pLoass ^icnbo liu n’suts and is^sdts of Ita Twpaasas. .

Nbne.

Qnssdca B2 - Do yira aad oomSiUSi, ssoBBStisns, ai locoE^atsdal^s c^asdinB d» ptqju^?

EPA nsKsgnlzEb as aarty as Bie 1S38 ROD and s ^te s aie FTJst S-year Review ti 19Sa. maa 
tecsmkiaj: Qmitatrons would be leactied 'Attsi seeped txy meeting tne goa& that weie esiaanslted 
Ibr ate s!t& In the FQ&! 5-year review tn i 99S, EPA val&laled me jeclmlca! fmaanons mat n 
antidpa^ In the ROD istng tHe 10 years or opesaUonal data In eslsience at mait time. EPA 
recommended UNO tsgei m ise oBier avatiacfe tools to muy me site, such as
Alternate Conoentrstion limns and Technical impradicaDIll^ Waivers. UNC embarkeis upon a 
program to develop the EPA's secommendatlons aniS ilOr the next sevesal years conducted 
appropdaie invest^ons and reported Its (Ht^ress. Gevesai NRC license amendments 
were adopted to advanoe these lecommeni^t&ms.

7^eitmi£amefiiai te<3irAC3ii limitations mat EPA anticipated (torn me ROD and me First 5-Yeaj 
Review have not dianged. UilfC undesstands mat EPA Oel^ves that perlbima^ a second FS is 
me best approatSi to male sioe mat me ^esioldere are m^mvolved. However, me 
Euppiemental FS will not cSiange what EPA antlcpated 25 years ago tn me ROD. fl£ stated In 
A.ppendix A or the ROD: ’Hovravar, opsr^onal resucts may damoitatrate inai Bt ts 
lecaudcaOy Impracitc^ to aehleve aD oleaing) Esveta in a raasoiume time pailod, and a 
waiver to mealing eartahi contamihantHaper^ applicable or relevant andappioprtote 
requirements (ARARs) may require re-evaluatlon aa a leauiL Operational rasuHs may 
al&o i&monalrate algnincantdeGQnea In pumptng ratae with lime due to Inavnictent 
natural racnarge or aqunoie. Tlte pronabin^ of algnEflCant leduetionB hi the aaturatod 
IhiclEnesa of aqutTeia attheaflts must be co^SdarBO during performance evaluations 
since miHih of toe water underling toe teuihga duspraal area Es tos result of mtoe water 
and talQngs dteoharge. noto or wtucn no longer occur, in tos svant toai saturated 
thtcKnassas cease to support pumi^ng, remedial activity wouisd be discontinued or . 
adfostHl to approgulate lavels.* Thte te precteely wnat has teksn ptece over the near^ quarter 
csnlury ot ped)^anoenianBottn^ mote impotiant^, toe rsmedy has atdmys l»en and 
continues to os eonsldared elfeettve. Tha new FS will not chame ihg lact that me ortignat
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cfieseiup gsals cannot Me met and tsial ^sstvss and otihs' acbnin^lra&ve %il] Biaire to be
adapted t^fare itie Ctuurch Rock Mill can be transien^ed So the Depadm^ & Energye Lar^- 
tarm StEgsfasflBh^ Prigrann.

UNC unt^rEtands mas USEPA maiy eva^sle ineuiutlonal cofSri!& as a ]»isnttaii suppleenent ^ 
me ROD. m a^lGon io or in comblnalKin wim me adaptlod or natural ast^attoei mech3nl&m&. 
Tecnhfol impraiacatfflt^ watvers dr moi&r^ cfeanup standards for the ctHirch Rosk 
EPA is a»are, UNC worked lartm the Nava|b Natton tronr 20D1 to 2m3 to deve^p an DnEdSiruonai! 
cormi^ p€an tb prevent gfflSEnt^l exposure to seep^e^mpa^ water. Ne^r me proposed 
Tdbaf 3%eeoti£thHi rio? me^rvtrosimenmi dghS-or-way mat was dewhspeiS itas tsen tOrmaDy 
reunited ib^ce mey were ttrst propoEed niose man to ye^ a^. (^ven mat B is airneaE^i: 
to con^dEir me harikgiound ground^iater as a vase source of iivater tbr iiaiman asidiPr anjmai 
corffii^ttan at present or in me mture, UNC oonttnueE tr» thieve admin&liad’ia cormots Ehmrld 
be conMdered as pst of me imal renieil^. l4s past UNO Im demonstiat^ ns wfliingness
ovE? the past 20 ysars work cooperative^ ninth all pauses to ibige an mitEome mat deneftts 
local iBsaents. Ttia has Lnetuded an rStes-made moBeman iSyearBagDtD jHovIde lOr asi , 
attematlve water source to neatiy nesldaits should they not lave access to vl^le suf^lies 
enher SOS'stock watering or domesttccon^mpnon beca»£Eeof the naturaily porsa-nrater qu^^ In 
mereglori.

Thank you uOr aDoiMng us io stare our pers|»ctr^ during mis mth 5ye^ review.
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Documents Reviewed

Chester Engineers, 2009. Revised Submittal: Site-Wide Supplemental Feasibility Study Part II, United Nuclear 
Corporation, Church Rock Tailings Site, Church Rock, New Mexico. July 2009.

Chester Engineers, 2011b, Revised Site-Wide Supplemental Feasibility Study Parts I and II, 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. August2012.

Chester Engineers, 2014. Annual Review Report-2013, Groundwater Corrective Action, Church Rock 
Site, Church Rock, New Mexico. January 2014.

Chester Engineers, 2014. Groundwater Flow Model of the Church Flock Site and Local Area, Church Rock, 
New Mexico - Revised. June 2014.

Chester Engineers, 2015. AnnualReview Report-2014, Groundwater Corrective Action, Church Rock 
Site, Church Rock, New Mexico, ianuary 2015.

Chester Engineers, "2015. Email from Robert Warren (Chester Engineers) to Janet Brooks (EPA-RPM), 
Subjert: Updated 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 Hydrostratigraphic 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 III, United 
Nuclear Corporation, Church Rock Tailings Site, Church Rock, New Mexico. January 2017.

Chester Engineers, 2017b. Annual Review Report- 2016, Groundwater Corrective 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, 20i2, 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,
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Church Rock, New Mexico. iar\uar\/2018.

New Mexico Environment Department, 2014. Letterfrom 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 Assessrnent (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.

U.S. EPA, 2013. Fourth Five-Year Review Report for the United Nuclear Corporation 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 AHuvium and Zones 1 and 3 of the Upper Gaiiup Sandstone at the United Nuclear Corporation Church 
RockMillandTailingsSite, 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.

U.S. EPA, 2013. Record o/Dec;s/on, United Nuclear Corporation, McKinley County, New Mexico. EPA 
lb: NMD030443303, Operable Unit: OU02, 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.
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Photograph 1: The gated and secured site access road to the tailings disposal cells and ground water 
remedial aetion target areas.
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Photiigniph 2: Southeast view across the lined evaporation ponds on the south cell. I’onds 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 Poinf’, that shows the 
severely eroded and sloughed embankments.

Photograph 6: Southeast view' of a bend in Pipeline Anoyo at the “Nick Poinf. that shows the 
continual undercutting and erosion of the embankment.
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Photograph 7: North view across the northwest ground water remedial action area, that show's the 
Zone 3 ground water extraction wells.

, '-fl
','7^

-

■ if-

UNC Church Rock Uranium Mill Superfund Site 
September 2018

Fifth Five-Year Review


	APPENDIX A - SITE INSPECTION CHECKLIST
	APPENDIX B - SITE CHRONOLOGY
	APPENDIX C - INTERVIEW RECORDS
	APPENDIX D - DOCUMENTS REVIEWED
	APPENDIX E - SITE PHOTOGRAPHS

