
           February 16, 2005

Mr. Kevin Myers
Hydrogeologist, State of New Mexico
 Environment Department
1190 St Francis Drive
P.O. Box 26110
Santa Fe, NM  87502

SUBJECT: ALTERNATE CONCENTRATION LIMITS APPLICATIONS FOR
GROUNDWATER AT THE AMBROSIA LAKE URANIUM MILL FACILITY NEAR
GRANTS, NEW MEXICO (SUA-1473)

Dear Mr. Myers:

As you know, the U.S. Nuclear Regulatory Commission (NRC) is reviewing applications for
Alternate Concentration Limits (ACLs) at Rio Algom Mining LLC’s Ambrosia Lake uranium
facility.  You provided comments regarding this review to Ms. Jill Caverly of my staff under letter
dated November 8, 2004.  At the time of your comments, NRC staff and its contractor, the
Center for Nuclear Waste Regulatory Analyses, was completing the final phase of its review. 
All documents associated with this application and its review have been placed in the docket file
for Rio Algom Mining LLC Ambrosia Lake facility. 

In your letter, you provided 5 general comments regarding this licensing action and 10 specific
comments.  I have attempted to summarize your comments in the enclosed document
(Enclosure 1) and provide you a response based on the most recent review completed by NRC.

I have also provided you a copy of the associated draft Environmental Assessment (EA)
(Enclosure 2) for your information.  This EA was forwarded to New Mexico Environment
Department (NMED), Attn: Mr. Gedi Cibas, for review and comment on January 13, 2005. 
Should you have any questions regarding this matter, please feel free to contact Ms. Jill
Caverly, NRC project manager, at 301-415-6699 or via email at jsc1@nrc.gov.
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In accordance with 10 CFR 2.390 of the NRC’s Rules of Practice, a copy of this letter will be
available electronically from the Publicly Available Records (PARS) component of NRC’s
document system (ADAMS).  ADAMS is accessible fro the NRC Web site at
http://www.nrc.gov/reading-rm/adams.html.

Sincerely, 

/RA/

Gary S. Janosko, Chief
Fuel Cycle Facilities Branch
Division of Fuel Cycle Safety 
  and Safeguards
Office of Nuclear Material Safety
  and Safeguards

Docket No.:  40-8905
License No.:  SUA-1473

cc: Mr. Peter Luthiger, Rio Algom LLC
      Mr. Bruce Law, Rio Algom LLC
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ENCLOSURE 1

RESPONSE TO COMMENTS FROM 
THE NEW MEXICO ENVIRONMENT DEPARTMENT ON RIO ALGOM MINING, LLC’S

AMBROSIA LAKE FACILITY APPLICATIONS FOR ALTERNATE CONCENTRATION LIMITS

The following discussion is in response to comments received by the U.S. Nuclear Regulatory
Commission (NRC) from the New Mexico Environment Department (NMED) under letter dated
November 10, 2004, [ADAMS Accession number: ML043370207] concerning an application for
Alternate Concentration Limits (ACLs) for groundwater at Rio Algom Mining LLC’s Ambrosia
Lake uranium mill facility. 
 
RESPONSE TO GENERAL COMMENTS

1.  The first general comment expresses NMED’s desire to provide comments on a draft
Environmental Assessment (EA) associated with this action.  As a standard practice, NRC
provides EAs to the States in which the action is being considered.  The EA for the ACL
application at Ambrosia Lake, New Mexico, was forwarded to NMED (Mr. Gedi Cibas) on
January 13, 2005.

2.  The second general comment discusses NMED’s concern regarding the amount of
attenuation claimed by Rio Algom for the contaminants in the alluvial aquifer.  NMED expressed
concern that Rio Algom’s modeling was incorrectly based on the influence of the Department of
Energy site nearby.  NRC staff shared this concern.  As a result of uncertainties with the
methods employed by Rio Algom and concerns regarding reevaluation of the background
concentration, NRC independently verified with its own modeling that the concentration of
constituents are protective at the long-term care boundary.  This comment also questioned the
basis for the uranium ACL for the Tres Hermanos B unit.  This ACL was not based on
monitoring data.  Rather, the value was calculated based on a model accounting for attenuation
during transport to the site boundary.  It should also be mentioned that the long-term care
boundary has been changed and extended by approximately 1000 feet (toward the west) on the
northwestern edge.  

3.  The third general comment discusses the Section 4 evaporation pond area.  NMED stated
that it supports the removal of the Section 4 ponds and sediments but noted that this area was
not discussed in the ACL applications.  This issue is being addressed under a separate
licensing action.  NRC is currently reviewing a plan submitted by Rio Algom to remove the
Section 4 ponds and sediments for disposal in the tailings impoundment.  The removal of the
Section 4 ponds will not impact the ACL determinations.  

4.  The fourth comment addresses non-radiological contaminants such as sulfate, total
dissolved solids, chloride, and nitrate and that these constituents were not addressed within the
ACL applications.  NMED also stated that it supports post-closure monitoring of groundwater in
the aquifers to verify contaminant transport predictions and to ensure water quality protection.  
Based on guidance in NUREG-1620, “Standard Review Plan for the Review of a Reclamation
Plan for Mill Tailings Sites Under Title II of the Uranium Mill Tailings Radiation Control Act of
1978” and this comment from NMED, NRC has asked that Rio Algom address the non-
radiological groundwater constituents.
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5.  The final general comment states that the Westwater formation has not been included in the
application for the alluvial or bedrock ACL applications and that a significant recovery of water
levels is occurring in the formation in the central and eastern portion of the Rio Algom facility. 
Because the Westwater formation is not included in the site’s groundwater Corrective Action
Plan, the ACL application did not specifically address it.  The NRC staff agrees that monitoring
bedrock aquifer groundwater levels will be useful in assessing model prediction. However, the
basis for the ACLs is not directly dependent on model prediction of water level evolution. 
Therefore, NRC staff believes that the model conservatism and the proposed compliance
monitoring will sufficiently address this concern.

RESPONSE TO SPECIFIC COMMENTS

In addition to the above noted general comments, NMED provided 10 specific comments.  The
NRC staff response to each comment follows.

1.  The first specific comment refers to the recharge of the Westwater formation and that the
recharge estimate may be out of date based on recent information.  This comment can be
partly addressed by the response to General Comment 5.  In addition to the explanation
provided for the general comment, it should also be noted that the results of the application
review for the bedrock aquifer ACLs were based on attenuation arguments that were not
dependent on water level changes.  Rather, the suppressed water tables were used to indirectly
provide further confidence that the ACLs will be protective.

2. The second specific comment concurred with NRC staff review of the first versions of the
application where NRC staff noted concerns with the geochemical fate and transport models. 
NMED stated that the response to these comments was incomplete because the uranium
transport calculation continued until 100 years then stopped at which time the concentration
was increasing.  In order to verify that the ACLs were protective, NRC staff independently
verified the proposed limits and determined that the uncertainty in the predicted 100-year time
frame for drainage of the alluvial aquifer is mitigated by model conservatisms.
 
3.  The third specific comment involves the argument proposed by Rio Algom that the nearby
Department of Energy Title I site contributes to the background concentration of the
groundwater constituents.  NMED stated that background concentrations and modeling
originally argued by Rio Algom generated unreasonably high concentrations and inaccurately
supports very high ACLs even though contaminant transport properties would reduce the
concentration. The NRC staff again shared these concerns and independently verified (with
modeling) that the proposed ACL would be protective if they were detected at the points of
compliance. 

4.  This comment noted that the risk based assessment of uranium did not consider the 10 CFR
192 proposed value for uranium of 30 pCi/L or 0.044 mg/l.  Regulations in 40 CFR 192,
Subparts A, B, and C set standards for groundwater constituents for uranium mill tailings sites
under Title I of the Uranium Mill Tailings Radiation Control Act of 1978 (UMTRCA).  The
standard referred to in this comment is listed in Table 1 to Subpart A and refers to the
maximum concentration limits for groundwater constituents located at inactive tailings
impoundments.  The Rio Algom Ambrosia Lake mill falls under Title II of UMTRCA. This ACL
application review is being addressed under the regulations of 10 CFR Part 40, Appendix A. 
Table 5C of 10 CFR Part 40, Appendix A, which is consistent with 40 CFR 192, Subparts D and
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E, does not define a maximum uranium concentration for groundwater protection.  Therefore,
the uranium concentration limit is set to either a background level or an ACL.

5.  This comment states that there is no discussion of the Section 4 evaporation ponds in the
alluvial material portion of the application.  As was previously discussed in response to General
Comment 3, the Section 4 decommissioning plan is being addressed under a separate
licensing action.  NRC is currently reviewing a plan submitted by Rio Algom to remove the
Section 4 ponds and sediments for disposal in the tailings impoundment.

6.  NMED commented that transient and steady state models presented in the alluvial portion of
the application indicated possible contamination offsite.  NMED further stated that fate and
transport modeling should be performed to address this worry and noted that figures C-6 and
C-8 of Appendix C from the alluvial ACL application shows contaminates migrating offsite.  In
order to verify that the ACLs are protective of human health and the environment,  NRC staff
performed attenuation calculations that include the ACLs for the alluvial aquifer assuming
transport southeastward to the point of exposure.  Offsite transport of contaminants across
Highway 509 - as suggested by Figures C-6 and C-8 of the 2001 alluvium ACL application - is
expected to be negligible because the corrective action program has tended to restrict Rio
Algom-related alluvial contaminants to west and south of the Arroyo del Puerto bypass channel. 
Some model pathlines in Figures C-6 and C-8 show drainage into the underlying Tres
Hermanos B unit.  Any contaminants thus transported to the Tres Hermanos B unit would be
attenuated in the bedrock aquifer.  The model discussed in Section 2.2.2 of the alluvium ACL
application was not used in establishing or evaluating the ACLs.

7.  This comment noted that Table 2.3 of the alluvial ACL application omitted uranium.  The
omission of uranium in the alluvial ACL application must have been an editorial error.  Uranium
is included in an equivalent table in Appendix B of that document.

8.  This comment addresses the alluvial ACL application and notes that New Mexico
contemplates that all groundwater that enters a well may be a potential water supply and that a
150 gal/day threshold for the aquifer is not useful for this assessment.  The NRC staff agrees
that the alluvial aquifer cannot be excluded from being considered a water supply because of
low flow conditions; therefore, the 150 gallon/day threshold was not employed in evaluating the
alluvium ACLs.  

9.  NMED states that the population of the area may vary greatly in the future and the demand
for water may increase.  This concern was addressed by not employing the 150 gallon/day
threshold for the alluvium ACL.  Also, transport of contaminants from the alluvium to the
bedrock aquifers was considered.

10.  The final comment noted that the application did not address constituents in State
groundwater discharge permits that include choloride, sulfate, TDS, nitrate other non-
radiological contaminates present at the site.  As stated in the response to General Comment 4,
NRC has asked that Rio Algom address the non-radiological groundwater constituents.
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INTRODUCTION

Under cover letters dated February 15, 2000 and May 31, 2001, Rio Algom Mining Limited
Liability Corporation (Rio Algom) submitted to the U.S. Nuclear Regulatory Commission (NRC)
an application for Alternate Concentration Limits at its Ambrosia Lake uranium mill facility.  The
application proposes to amend License Condition (LC) 34 of Source Materials License, SUA-
1473.  

Uranium milling activities at the facility started in 1957 and the first tailings were produced in
1958.  In 1986, after the State of New Mexico relinquished its licensing authority over uranium
mill activities, NRC reasserted jurisdiction at the site and required that the site begin a
groundwater detection monitoring program.  Data from this program were the basis for the
groundwater protection standards established for the site by NRC.  Most of the groundwater
protection standards were set at “background” based on concentrations determined from
sampling events for a very short period of time and over a limited sampling area.  A Corrective
Action Program (CAP) for the groundwater was developed based on this information and was
also required under Rio Algom’s Source Materials License.  The plan required pumping and
treating groundwater to remove certain constituents.

Under 10 CFR Part 40, Appendix A, Criterion 5B, NRC can grant alternate limits for
groundwater at uranium mill tailings sites provided that the new limits are protective of human
health and safety.  Rio Algom has proposed alternate concentration limits (ACLs) based on the
premise that the proposed standards are safe.  The constituents that new limits have been
requested include:   molybdenum, nickel, selenium, gross alpha, combined radium, thorium,
natural uranium, and lead.

Rio Algom has been implementing its CAP since the mid 1980s.  In 2000 and 2001, Rio Algom
proposed in its application to revise the listed background concentrations for constituents by
basing the revised concentrations on an updated analysis that includes additional data and
modeling.  During the course of the review, Rio Algom abandoned this line of reasoning and
argued that the safety of the public would be maintained if Rio Algom was granted the revised
standards.  As result of a license amendment revising the groundwater standards, Rio Algom
would likely stop the current corrective action program that pumps groundwater and treats it to
remove contaminants.

NEED FOR THE PROPOSED ACTION

Rio Algom has attempted to perform active groundwater remediation for years but concluded, in
the ACL application, that using ACLs would satisfy NRC’s regulation for goundwater at the
Ambrosia Lake facility (Quivira Mining Company, 2000 and 2001).  In addition, Rio Algom
believes that the proposed limits are protective of human health and the environment and are
more cost effective.  Rio Algom’s demonstration of the Federal requirements for ACLs is
included in the original application and supplements to the application.
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THE PROPOSED ACTION

The proposed action is an amendment of licence SUA-1473 by NRC, that would revise 

groundwater protection standards in the license from background to ACLs as provided in 10
CFR Part 40, Appendix A, Criterion 5.  Under this regulation, Rio Algom can request and the
Commission can approve, ACLs as long as they present no significant hazard after considering
practicable corrective action alternatives and assuring that the limits are as low as reasonably
achievable.  If approved, this action will result in the cessation of active groundwater
remediation (pump and treat).  Groundwater contamination would be allowed to migrate and
naturally degrade over time and distance as long as it is protective at the point of
exposure(POE) i.e., property boundary.  A post-remediation groundwater monitoring program
would be used to ensure that protection of human health and the environment is maintained. 
Compliance monitoring would be conducted to monitor contaminants and would be performed
at a frequency agreed to by the NRC.  Surface equipment (pumps and piping) associated with
the corrective action plan will be disposed of in the tailings impoundment or recycled.  

At the Ambrosia Lake site, four protected aquifers have been identified:  the alluvial aquifer and
three bedrock aquifers in the Tres Hermanos B Sandstone Unit (TRB), the Tres Hermanos A
Sandstone Unit (TRA), and the Dakota Sandstone Unit (Dakota).  As indicated in Rio Algom’s
submittal, it proposes the following revised standards (ACLs):

Table 1.  Requested Alternate Concentration Limits for Aquifers at the Ambrosia
Lake  Site

Contaminant
Alluvial
Aquifer TRB† TRA‡ Dakota§

Health
Risk-

Based
Limit

Molybdenum (mg/L) 176 — — — 0.18

Nickel (mg/L) 98 6.8 — 6.8 0.1

Selenium (mg/L) 49 — — — 0.05

Gross alpha (pCi/L) 8,402 — — — 8.57

Ra-226+228 (combined
radium) (pCi/L)

3,167 218 218 218 3.23

Th-230 (pCi/L) 13,627 945 945 945 13.9

U-nat (mg/L) 23 1.6 - 1.6 0.025

Pb-210 (pCi/L) 1,274 88 88 88 1.3
†TRA – Tres Hermanos A Sandstone Unit
‡TRB –Tres Hermanos B Sandstone Unit 
§Dakota – Dakota Sandstone Unit

Health risk-based concentration limits are calculated for constituents known or suspected to 
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cause cancer.  As part of the application and the review process, calculations were performed
to determine the concentration of constituents that would not exceed the lifetime fatal cancer
risk or 1 x 10 -4 for radiological constituents and 1x 10 -6  for non-radiological constituents.  The 

resulting ACLs are those concentrations that can be detected within the long-term care
boundary and sampled at Points of Compliance (POC) wells.  The ACLs are not themselves
protective of human health and the environment at the POE but are based on higher
concentrations that would ensure health risk based concentrations are maintained at the POE
location because of attenuation during groundwater transport between the POC and POE.  
Rio Algom proposes that, with the information submitted to the NRC, it has met the federal
requirements under 10 CFR Part 40, Appendix A, Criterion 5 for ACLs.  It has included fate and
transport modeling to demonstrate that groundwater contaminant levels will degrade to
acceptable levels prior to migrating to the POE (property boundary), a risk/exposure
assessment, and a corrective action assessment (assessment of alternate remedial actions).
The NRC staff has reviewed this request in accordance with the requirements under 10 CFR
Part 40, Appendix A, Criterion 5, and NRC guidance NUREG-1620, Rev. 1, “Standard Review
Plan for Review of a Reclamation Plan for Mill Tailings Sites Under Title II of the Uranium Mill
Tailings Radiation Control Act of 1978,” and NUREG-1748, “Environmental Review Guidance
for Licensing Actions Associated with NMSS Programs.”

ALTERNATIVES TO THE PROPOSED PLAN

Two alternatives to the proposed action include the no action alternative and an alternate active
corrective action.  The no action alternative would consist of Rio Algom compliance with existing
license conditions that include groundwater protection standards based on background
groundwater quality and continuing the active groundwater remediation as indicated in the
existing license.  The second alternative implements a corrective action as presented in the
corrective action assessment section of the ACL application.  This alternative could include
other types of treatment technologies including enhanced tailings dewatering.  Alternative
treatments would require license amendments and would not provide substantial benefits to
justify additional costs.

AFFECTED ENVIRONMENT

Site Location and Geology
The facility is located approximately 20 miles due north of Grants, New Mexico, in the Ambrosia
Lake valley.  Operation began at the facility in 1957 and a water storage reservoir was
constructed for evaporative treatment of mine water and mill effluents.  Tailings were first
produced at the Facility in November of 1958.  The solid portions of the process were disposed
through a slurry transfer system to the tailings impoundments.   Seepage from the tailings
impoundments, evaporation ponds, and discharge from other operations in the area have
recharged the alluvium and the shallow sedimentary bedrock units that outcrop at the facility,
including the Tres Hermanos sandstones occurring with the Mancos Formation and the Dakota
Sandstone that underlies the Mancos Formation.
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Surface Water
The Arroyo del Puerto is the only surface water feature within the boundary of the uranium mill
facility.  The alluvium underlining this feature was dry prior to mining; however, after mining
activities began, the dewatering of the local mines resulted in discharge (under National 

Pollutant Discharge Elimination System) into the stream channel.  In 1976, the natural stream
course was diverted from its natural course to its current location along the northern and
eastern restricted area boundary.  In 1983, Rio Algom constructed an interceptor trench that
was intended to prevent tailings seepage from entering the alluvium and to create a local
hydrologic gradient towards the trench.  Completed to a maximum depth of 36 feet, the trench
has effectively captured seepage from the tailings impoundment and thereby preventing further
migration of seepage to the alluvium.  

Groundwater
The mill and tailings impoundment are located on the weathered Mancos Formation or on
alluvium overlying the Mancos Formation.  Most of the seepage from the tailings impoundments
migrates literally through the alluvium and shallow saprolite in the direction of the surface slope
to the alluvium of Arroyo del Puerto where it enters the interception trench.  The seepage that
enters the unweathered bedrock beneath the tailings impoundment slowly migrated through the
TRB to the north and northeast of the facility in the general direction of the geologic profile. 
The dewatering trench has minimized any tailings seepage to the TRA which underlies the
saprolite and alluvium.  The information from monitoring wells provides information from the
Tres Hermanos units and the Dakota that show a general north-northeast gradient in the
general direction of the stratographic dip.  Several east-west trending faults may serve to
restrict goundwater movement, depending upon the degree of displacement and the extent of
alteration of matrix in the vicinity of the faults.

Wildlife Habitat
The site is located in McKinley County, New Mexico, where the U.S. Fish and Wildlife Service
(FWS) has listed the following as threatened or endangered species that may be located in this
county:  bald eagle, black footed ferret, mexican spotted owl, southwestern willow flycatcher,
and the Zuni fleabane.  

ENVIRONMENTAL IMPACTS

The NRC staff has reviewed the application for ACLs for the Ambrosia Lake facility and
examined the impacts of the request.  The potential impacts of the proposed action are limited
to water quality/use.  The environmental impacts to surface land are not considered significant
because only minor construction activities are needed to dismantle the pipes and pumps
associated with the current CAP.

The direct impacts to the surface at the site will be minimal because the disturbance to the
immediate area will be minimal.  The effects of the action will not impact the listed threatened
and endangered wildlife in the area.  Indirect impacts of the action will be to the groundwater
aquifer as the groundwater will not longer be pumped from the aquifer.  This scenerio has been
incorporated into the application and the review.  
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Independent analysis of the modeling by the NRC staff concluded that the model and the dose
to the public would not result in an adverse impact to water quality and use at the long term
boundary and that there will be no adverse impacts to water quality and use or endangerment 

of human health.  NRC verified that at the proposed long term care boundary that the natural
attenuation of the constituents in the groundwater will not increase the risk to humans or the
environment.  The conclusion was based on NRC’s review using established guidance for this
type of licensing action.

Cultural and Historical Resources
The NRC staff has determined that the proposed action is not a type of activity that has a 
Ecological Resources
The FWS was consulted regarding the proposed action as required by Section 7 of the
Endangered Species Act.  FWS, in a letter dated September 20, 2004, identified the threatened
and endangered species.  The proposed action will not impact the surface topography but will
change the discharge in the Arroyo del Puerto.  The discharge to the surface stream channel
will decrease because sumps will no longer discharge pumped groundwater to the Arroyo.  The
quality of the water located in the Arroyo will improve because it will return to its natural
condition and carry mainly surface runoff from rainfall events.  Based on these effects, the staff
has determined that the proposed action is not likely to adversely affect threatened and
endangered species.

MONITORING

Periodic sampling will be conducted at select well locations to assure that the compliance
standards are being met.  Ten monitoring wells will be sampled as part of the long-term
monitoring program.  These wells were selected because of their location with respect to the
groundwater plume and will detect contaminant migration prior to potential impacts, track plume
movement and concentration levels, and monitor compliance for groundwater protection
standards in the license.  Included in this licensing action, a long-term monitoring plan has been
reviewed and accepted by staff. 

AGENCIES AND PERSONS CONSULTED

As required by NRC guidance, the FWS, and the State of New Mexico were contacted to
provide input regarding the impacts of this action.

CONCLUSION

NRC has prepared this EA in support of the proposed licensing action for Rio Algom Mining
LLC’s uranium mill facility at Ambrosia Lake, New Mexico.  On the basis of this draft EA, NRC
has concluded that there will be no significant environmental impacts from the proposed action. 
Accordingly, the staff has determined that there is no need to prepare an Environmental Impact
Statement for the proposed action. 
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LIST OF PREPARERS

This EA was prepared by Jill Caverly, Project Manager, Fuel Cycle Facilities Branch, Division of
Fuel Cycle Safety and Safeguards, Office of Nuclear Material Safety and Safeguards, and
reviewed by Gary Janosko, Chief, Fuel Cycle Facilities Branch, Division of Fuel Cycle Safety
and Safeguards, Office of Nuclear Material Safety and Safeguards.
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